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In the Matter of 1 

1 
CERTAIN ROTARY WHEEL PRINTING 1 
SYSTEMS 1 

1 
\ 

Investigation No. 337-TA-185 

NOTICE OF TERMINATION OF INVESTIGATION BASED 
ON A FINDING OF NO VIOLATION OF SECTION 337, 

OF THE TARIFF ACT OF 1930 

AGENCY: U.S. International Trade Commission. 

ACTION: 
section 337 of the Tariff Act of 1930. 

Termination of investigation upon a finding of no violation of 

SUWARY: Notice is given that the U.S. International Trade Commission has 
determined that there is no violation of section 337 of the Tariff Act of 1930 
(19 U.S.C. 1337) in the above-captioned investigation and has terminated the 
investigation. 

FOR FURTHER INFORMATION CONTACT: Charles H. Nalls, Esq., Office of the 
General Counsel, U.S. International Trade Commission, telephone (202) 523-1626. 

SUPPLEMENTARY INFORMATION: On February 27, 1984, the Commission instituted 
the investigation in response to a complaint filed on behalf of Qume 
Corporation, San Jose, California. The Commission published a notice in 
the Federal Reqister of April 18, 1984 (49 FOR. 8502), which instituted an 
investigation to determine whether there is a violation 0-f section 337 in 
the unauthorized importation or sale of certain rotary wheel printing 
systems, by reason of the alleged (1) coverage of such devices by claims'l or 
8 of U.S. Letters Patent 4,118,129, the effect or tendency of which is to 
destroy or substantially injure an industry, efficiently and economically 
operated, in the United States, On July 19, 1985, the Commission determined 
that there was no violation of section 337 in the investigation in the 
importation or sale of the rotary wheel printing systems in question. 



2 

Copies of the Commission's Action and Order, the opinions issued in 
connection therewith, and all other nonconfidential documents filed in 
connection with this  investigation are available for inspection during 
official business hours ( 8 : 4 5  a.m. to 5:15 p.m.) in the Office of the 
Secretary, U.S. International Trade Commission, 701 E Street, N . W . ,  
Washington, D.C .  20436, telephone 202-523-0161. 

BY order of the Commission, 

Issued: August 12, 1985 

I 
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UNITED STATES INTERNATIONAL TRADE COMMISSION 
Washington, D.C. 20436 

Investigation No. 337-TA-185 
In the Matter of ) 

1 
CERTAIN ROTARY WHEEL PRINTING SYSTEMS ) 

COMMISSION ACTION AND ORDER 

Introduction 

The United States International Trade Commission has concluded its 

investigation under section 337 of the Tariff Act of 1930 (19 U.S.C. 5 1337) 

of alleged unfair methods of competition and unfair acts in the importation of 

certain rotary wheel printing systems into the United States, or in their 

sale, the alleged effect or tendency of which is to destroy or substantially 

4 

injure an industry, efficiently and economically operated, in the United 

States. 

The complainant is Qume Corporation of San Jose, California, The 

respondents named in the Commission's notice of investigation were as 

follows: Nakajima All Co., Ltd. of Tokyo, Japan; Teletex Communication Corp. 

of Foster City, California; Olympia Werke Aktiengesellschaft of Wilhelmshaven, 

. 
Federal Republic of Germany; Olympia USA, of Summerville, New Jersey; 

Matsushita Electric Industrial Co., Ltd. of Kadoma City, Japan; Matsushita 

Electric Corp. of America of Secaucus, New Jersey; Sharp Corporation of Osaka, 

. .  - 

Japan; Sharp Electronics Corporation of Paramus, New Jersey; Tokyo Juki 

Industrial Co., Ltd. of Tokyo, Japan; Juki Industries of America, Inc. of 

Saddle Brook, New Jersey; Triumph-Adler Aktiengesellschaft of Nuremberg, 
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Federal Republic of German ; and Adler-Royal Bu iness Machi s ,  Inc. f Union, 

New Jersey. On July 13, 1984, the following respondents were joined to the 

investigation: Towa Sankiden Corp. of Tokyo, Japan; Primages, Inc, o f  

Bohemia, New York; and Primages, fnc, of Hsiu Chu, Taiwan. 

This fiction and Order provides for the final disposition of investigation 

No. 337-TA-185 by the Commission. It is based upon the Commission's 

determination made in public session at the Commission meeting of July 19, 

1985, that there is no violation of section 337, 
.. 

fiction 

Upon review of certain portions of the administrative law judge's (ALJ) 

initial determination, the Commission has considered: ( 1 )  the submissions 

filed by the parties; (2) the transcript of the evidentiary hearing before the 

ALJ and the exhibits accepted into evidence; (3) the ALJ's initial 

determination; and (4) the arguments and prgsentations made at the 

Commission's public hearing on Hay 28, 1985. The Commission, on July 19, 

1985, determined that with respect to all respondents in investigation No. 

337-TA-185, there is no violation of section 337 of the Tariff Act of 1936 in 

the importation into and sale in the United States of certain rotary wheel 

printing systems (Vice Chairman Liebeler dissenting). 

Order 

Accordingly, it is hereby ORDERED THAT- 

1. The portions of Respondent's Motion to Strike (Motion No. 
185-91C) (as supplemented) upon which the Commission 
reserved determination at the public hearing on May 28, 
1985, are granted; 



2 .  The Joint Motion to Terminate the Investigation as to 
Respondent Towa on the Basis o f  a Settlement Agreement 
(Motion No. 165-67C) is granted; 

3, Investigation No. 337-TA-185 is terminated as to all 
issues and all respondents; 

4. The Secretary shall serve this Action and Order and the 
opinions issued in connection therewith upon each party of  
record i n  this investigation and upon the U , S .  Department 
o f  Health and Human Services, the U . S .  Department of 
Justice, the Federal Trade Commission, and the U . S .  
Customs Service; and 

* '  -- 

5. The Secretary shall publish notice o f  this Action and 
Order in the Federal Resister. 

1 

By order of the Commission. 

Secretary 

Issued: August 12, 1985 



, 
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VIEWS OF CHAIRWOHAPS STEW, COHHISSIOkER ECKES, 
COMHISSIONER LODWICK, AND COkMISSIONER BOHR &/ 

On February 15, 1985, the administrative law judge (ALJ) determined that 

there is a violation of section 337 of the Tariff Act of 1930 2/ in the 

importation and sale of certain rotary wheel printing systems. Specifically, 

the ALJ found there are unfair acts in that the accused devices manufactured, 

imported, and sold by respondents infringe U.S. Letters Patent 4,118,129 (the 

'129 patent), which he held to be valid and enforceable. 

that the effect or tendency of respondents' unfair acts is to destroy or to 

He further found - 

substantially injure an efficiently and economically operated domestic 

industry. 
I 

The following opinion reflects the Commission's determination 

reversing this initial determination (ID). %/ 

On April 10, 1985, the Commission determined to review certain issues 

presented by the ID and, on May 28, 1985, held a public hearing. k/ Based 

upon the hearing, the written submissions of the parties, and the entire 

record in this investigation, the Commission determined on July 19, 1985 that 

there is no violation of section 337 in the importation and sale of the 

accused devices in the United States. 
s 

1/ The following abbreviations are used in this opinion-: ALJ-- 
Aanistrative Law Judge; ID--AL.J*s Initial Determination; FF--Finding o f  . 
Fact; TR--transcript of evidentiary hearing before ALJ; CTR--transcript 6f 
Commission hearing on ALJ's initial determination on violation and also on 
remedy, public interest, and bonding; RXT--respondents* technical exhibit. 

215.54(a). 

- 2/ 19 U.S.C. S 1337. 
31 The Commission reviewed the ID pursuant to Rule 210.54(a), 19 C.F.R. S 

- 4/ Sea 50 Fed. Reg. 15236 (1985). 
5/ Vice Chairman Liebeler determined that there is a violation of section 

337. 
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PROCEDURAL, HISTORY 

On February 2 7 ,  1984 ,  the C d s s i o n  instituted Investigstion No: 

337-TA-185 in response to a complaint filed by Quae Corp. of San Jose, 

California (Qume), to determine whether there is a violation of section 337 in 

the importation and sale of certain rotary wheel printing systems in the 

United States. a/ Qume's complaint alleged that such importation and sale 

constitute unfair acts by reason of infringement of claims 1 and 8 of the '129 

patent. 3/ The complaint further al.!?ged that the effect o r  tendency of these 

unfair acts is to destroy o r  substantially injure an efficiently-and 

economically operated industry in the United States. Complainant Qume 

requested that the Conmission conduct a full investigation and, thereafter, 

issue a permanent exclusion order and pennanent cease and desist orders. 
, 

The Commission's notice of investigation named the following respondents: 

lakajima All Co., Ltd. o f  Tokyo, Japan; Teletex Communication Corp. of Foster 

City, California; Olympia Werke A . G .  of Wilhelmshaven, Federal Republic of 

Germany; Olympia U.S.A., Inc. of Sunaerville, New Jersey; Xatmshita Electric 

Industrial Co., Ltd. of Kadoxna City, Japan; Uatsushita Electric Corp. o f  

America of Secaucus, New Jersey; Sharp Corporation of Osaka, Japan; Sharp 

Electronics Corp. of Paramus, New Jersey; Tokyo Juki Industrial Co., Ltd. of 

Tokyo, Japan; Juki Industries of America, Inc. of Saddle Brook, New Jersey; 

Triumph-Adler A . G .  of bluremberg, Federal Republic of Germany; and Adler-Royal- - 

- 6 /  Notice of Investigation, 49 Fed. Reg. 8502 ( 1 9 8 4 ) .  
7 1  Complainant alleged infringement of claims 1 through 7 by respondents 

S h & p  and SEC, and of claims 8 through 10 by all respondents. 
complainant stipulated that claim 1 is representative o f  claims 1 through 7 
and that c l a b  8 is representative of claims 8 through 10. ID at 23-24 (FF 
3 1 ) .  

However, 



Business Machines, Inc. of Union, New Jersey. On March 5, 1984, Judge Mathias . 
was designated to preside over the investigation. &/ 

Between March 28 and April 6, 1984, eleven of the twelve respondents 

filed responses to the complaint and notice of investigation. e/ 
a preliminary conference to discuss discovery matters on April 16, 1984, at 

which complainant Qume, the IA, and all respondents except Teletex entered 

The ALJ held 

, appearances. 

On June 8, 1984, the AW issued an ID granting w e ' s  motion to amend 
I 

, the complaint and notice of investigation to include three additional 

respondents. The C d s s i o n  decided not to review the ID in a notice 

I issued July 13, 1984, and the following respondents were thereby joined to the 

investigation: Towa Sankiden Cow. of Tokyo, Japan; Prbages, Inc. of Hsin 
I 

chu, Taiwan; and Primages, Inc. of Bohemia, New York. On August 21, 1984, 

the ALJ denied *me's motion to amend the complaint to add two more 9'. 
respondents. =/ 

Upon the motion of the Primages respondents, the ALJ issued an ID 
I 
I designating the investigation "more complicated" and extending the statutory 

deadline for completion of the investigation by 61 days. The Comad.ssion 

issued a notice of its decision not to review that ID on September 5, 1984. g/ 

- 8/ 49 Fed. Reg. 9629 (1984). 
9/  ID at 3. Respondent Teletex Communication Corp. (Teletex) neither- 

enTered an appearance, nor filed a response to the complaint and notice of 
investigation. - 10/ Order lo. 13 (1984). 
111 Decision Not to Review Initial Determination Joining Respondents, 49 Fed. RG. 29167 (1984). 
complaint and notice of investigation on August 13, 1984, and Primages, Inc. 
responded on August 14, 1984. 

Tom Sankiden Corp. filed a response to the amended 

- 12/ Order lo. 28 (1984). - 13/ Order No. 29 (1984). 
14/ Determination lot to Review Initial Determination Designating 
Investigation More Complicated and Extending the Deadline for Completion of 
Investigation by Sixty-One Days, 49 Fed. Reg. 35873 (1984). 
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On August 23, 1984, the ALJ granted the joint motion by Qume and 

respondents Olympia Uerke A.G.  and Olympia U.S.A., Inc. to terninate <he 

investigation as to the Olympia respondents based upon a settlement 

agreement. g/ The C d s s i o n  issued a notice of its decision not to review 

the ID terminating the Olympia respondents on September 20, 1984. x/ In an 
ID dated September 14, 1984, the ALJ granted a joint motion to terminate the 

investigation as to respondents Matsushita Electric Industrial Co., Ltd. and 

Matsushita Electric C o w .  of America on the basis o f  a settlement 

agreement. 171 The C d s s i o n  issued a notice on October 18, 1984, advising 

of its decision not to review the ID terminating the Hatsushita 
.- 

respondents. =/ Both Tokyo Juki Industrial Co., Ltd.- and Juki Industries o f  

America entered into a settlement agreement with Qume that was the basis for 
d 

the A M ' s  ID to terminate the Juki respondents on November 29, 1984. E/ 
Again, the Codssion decided not to review the ID and issued a notice to that 

effect on December 31, 1984. a/ 
The Primages respondents entered into settlement and consent order 

agreements with Qume and were terminated as respondents in an ID dated 

December 11, 1984. a/ On January 14, 1985, the Commission issued its 
decision not to review the ID terminating the two Primages respondents. =/ 6 

The ALJ held a prehearing conference on October 29, 1984, and the 

evidentiary hearing followed immediately thereafter. During the heating, Qume - 

I 

filed a third motion to amend the complaint and notice of investigation to 

- 151 Order No. 30 (1984). - 161 49 Fed. Reg. 37861 (1984). - 17/ Order No. 37 (1984). - 18/ 49 Fed. Reg. 42051 (1984). 
- 19/ Order No. 52 (1984). - 201 50 Fed. Reg. 1138 (1985). - 211 Order No. 54 (1984). - 22/ 50 Fed. Reg. 3039 (1985). 



7 

i Elude an allegation that the effect or tendency of the alleged unfair acts 

and methods of competition was to prevent the establisbent of an efficiently 

and economically operated industry in the United States. 231 

participating respondents and the IA opposed the motion, which was 

The 

subsequently denied by the ALJ in the ID. 241 The evidentiary hearing 

concluded and the evidentiary record closed on November 9, 1984. 

On February 15,  1985, the ALJ issued an ID that there is a violation of 

section 337 in the importation and sale of the rotary wheel printing systems 

under investigation. Specifically, the AW determined that the '129 patent is .. 
valid and enforceable and that the accused devices manufactured, imported, and 

sold by respondents infringe claims 1 and 8 of the '129 patent. The ALJ 
I 

further determined that the effect and tendency of respondents' unfair acts is 

to destroy or substantially injure an efficiently and economically operated 

domestic industry. f Respondents 'petitioned for review of the ID. 251 
t 

A l s o  on February 15, 1985, the Commission received a joint motion to 

terminate the investigation as to respondent Towa on the basis of a settlement 

agreement. 261 

other government agencies. 

The notice period elapsed without comment from the public or 

- 231 Motion No. 185-77. 
241 See ID at 254-59. 

portion of the ID, and the Commission chose not to review it sua sponte. - 
251 Rule 210.54(a)(l), 19 C.F.R. S 210.54(a)(l), provides the following 
standards for granting such petitions for review: 

A finding or conclusion of material fact [in the ID] 
is clearly erroneous; 
A legal conclusion is erroneous, without governing 
precedent, rule or law, or constitutes an abuse of 
discretion; or, 
The determination is one affecting Commission policy. 

Qume's petition for review did not seek review of . -  this 

(A) 

(B) 

(C) 
261 Motion lo. 185-87C. This motion was directed to the Commission because 

the ALJ had issued the ID, and, therefore, the investigation was before the 
full Commission rather than the ALJ. On July 19, 1985, the Commission granted 
the motion to terminate Towa as a respondent. 
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On April 10, 1985, the Commission determined to review the following . 
portions of the PD: 

1. 

2. 

3 .  

4 .  

5 .  

6 .  

Whether U.S. Letters Patent 4,118,129 (the ,129 
patent) is invalid by virtue of anticipation within 
the meaning o f  35 U.S.C. S 102(g). 

Whether the '129 patent is invalid as obvious within 
the meaning of 55 U.S.C. S 103. 

Whether the '129 patent is invalid for failure to 
disclose 'best mode' as required by 35 U.S.C. S 112. 

Whether the '129 patent ;s unenforceable by reason of 
inequitable conduct before the United States Patent 
and Trademark Office in connection with the patent. 
applicant's alleged failure to disclose relevant prior 
art consisting of the HyType I printer and manual and 
certain optical encoders manufactured by Litton and 
Disc. 

Whether the devices manufactured and imported by 
respondents infringe claim 8 of the '129 patent. The 
Cammission i s  especially interested in the effect, if 
any, of prosecution history estoppel on the question 
of infringement under the doctrine of equivalents. 

Whether the importation or sale of respondents' 
devices has the effect or tendency to destroy or 
substantially injure ran 'industry, . . . in the United 
States.' a/ 

At its hearing on May 28, 1985, the Commission disposed of several 

pending motions by the parties to strike various submissions. a/ The 

Commission reserved determination on portions of one of those motions. a/ 
The Commission then heard oral argument on all issues from complainant and 

respondents and upon the economic issues, remedy, the public interest, and 

bonding from the IA. 

t 

- 27/ 50 Fed. R e s .  15236 (1985). 
- 28/ Hotion Nos. 185-89C, 185-91C, and 185-92C. 
291 Hotion lo. 185-91C. On July 19, 1985, the Commission granted the 
remaining portions o f  the motion. 
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PARTIES 

Complainant Qume is incorporated in California with its principal place 
- 

of business at 2350 Qume Drive, San Jose, California. Qume, which was 

purchased by International Telephone and Telegraph Corp. (ITT) in 1978, 

manufactures printers, floppy disk drives, and cathode ray tube (CRT) 

terminals. Through its Printer Division, w e  manufactures various rotary 

wheel printers that practice the '129 patent. 301 Although some printers are 

still manufactured at the San Jose, California, facility, most of the Printer 

Division operations were shifted to Qume Caribe, Inc., another wholly-owned 

subsidiary of ITT, in Las Piedras and Humacao, Puerto Bico, in 1984. a/ Qume 
also produces a rotary wheel printer, the Virgo, which practices the claims of 

the ,129 patent, through w e  Taiwan, Inc. a/ Qume Taiwan, which was 

4 

incorporated in 

r( Six of the 
1. 

investigation. 

1982, began production of the Virgo printer in June 1984. 

originally-named respondents remain as parties to this 

These respondents are: (1) lakajima All Co., Ltd. (Pakajima), 

a Japanese company that sells rotary wheel typewriters and printers produced 

by lakajima All Precision Co., Ltb.; (2) Teletex Communication Corp. 

(Teletex), a California corporation that imports and sells rotary wheel 

printers purchased from lakajima; (3) Sharp Corporation (Sharp), a Japanese , 

manufacturer of rotary wheel printing systems that are exported to the-United 

States; (4) Sharp Electronics Corp. (SEC), a blew York corporation that imports 

into and sells in the United States rotary wheel printers manufactured by 

Sharp in Japan; (5)  Triumph-Adler A.G. (Triumph-Adler), a West German 

- 301 ID at 142, 144 (FF 259, 263). - 311 Id. at 149-51. 
- 321 Id. at 160 (FF 313). 
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corporation that manufactures and exports to the United States rotary wheel 

themitars; and (6) Royal Business Machines, Inc. (Adler-Royal) , a Dkaware 

corporation that imports and sells rotary wheel typewriters manufactured by 

T r  iuntph-Ad 1 er . 

THE PRODUCT AND TECHPJOLOGY 

The products involved in this investigation are rotary wheel (also known 

as "daisywheel") printers. Rotary wheel printers are serial impact, "fully 

formed" character printers. a/ 
components of a word processing sysXi3.111, in which a printer is cohected to a 

computer supporting several word processing work stations. Recently, the 

, introdu'ction of personal and low-cost professional computers has led to the 

return of "decentralized configuration" word processing systems, in which one 

printer serves one word processor. a/ 

These printers c m o n l y  have been employed as 

Rotary wheel technology has also been adapted to various types of 

electronic typewriters. The more sophisticated of these typewriters may 

contain all the components of a word processing system, including a small 

central processor; a thin window, liquid crystal or other type of display to 

show the material to be printed; a keyboard; and a rotary wheel printer. a/ 
Many of these typewriters may be interfaced with computers to serve as output 

I 

printers . - 361 

Since 1976, complainant Qume has manufactured several models of rotary - 

wheel printers, that range in output speed from 20 to 75 characters per second 

! 

- 331 ID at 18 (FF 20). - 34/ Id. at 18-19 (FF 21). - 351 Id. at 19 .FF 22). - 36/  Id. Such interfacing usually requires relatively expensive additional 
components. 
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<cas>. 391 

in Japan under license by Tohoku Ricoh Co., Ltd. 

Complainant also sells a 20 cps rotary wheel printer manufactured 
.. 

Respondent lakajima manufactures and exports to the United States six 

models of rotary wheel typewriter and one model of rotary wheel printer, all 

having an output speed of 13.3 cps. Respondent Sharp manufactures and exports 

to the United States five models of typewriter, which are sold by respondent 

SEC. These typewriters all have an output rate of 20 cps. Finally, 

respondent Triumph-Adler manufactures typewriters for sale in the United 

States by respondent Adler-Royal. 

10 to 17 cps. 

These machines range in output speed from 

THE PATENT 

The '129 patent, entitled "Rotary Wheel Printing System," issued to Willy 

J. Gntndherr on October 3, 1978, and was assigned to complainant Qume. x/ 
The '129 patent generally relates to an electromechanical printing system in 

which an electronic control positions a rotary print wheel and activates a 

hammer to strike a positioned character. The print wheel itself is mounted on 

a translatable carriage, which moves left and right along a single, horizontal 

print line. As the carriage/wheel assembly moves from character to character 

along the line, the print wheel rotates so that the character pad bearing the 

next character to be printed aligns with a print hammer, also mounted onithe 

carriage. When the carriage stops, the print hammer is activated and strikes 

the character pad against an inking ribbon and the face o f  the printing medium 

(i.e., paper) to print the character. The improvement embodied in the '129 

patent consists of an optical intensity adjustment feature, which utilizes 

- 371 ID at 19-20 (FF 23). 
381 See Appendix ("App.") at 1-18. 
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precise position control signals to control the position of the carriage and 

print wheel, and a hanrmer intensity control feature, which includes a'memory 

device (i.e., the logic control unit) for storing character selection and . 

hammer intensity Snfonnation and a means for sequentially "reading out" this 

information . 391 - 
The origins of the '129 patent are found in the work of its inventor, 

nr. Grundherr, who was involved in the early stages of electronic design for 

rotary wheel printers while employed by Diablo Systems, Inc. as a member o f  

its printer development team. 9 1  Between April 1971 and December 1971, Mr. 

Grundherr designed digital and analog circuitry, and an exerciser and a 

controller for a rotary wheel printer, a prototype of which was exhibited in 

December 1971 or  January 1972. a/ The prototypes were designed to have two 
d 

hammer intensities and employed a servomotor to drive the daisywheel/carriage 

assembly and a magnetic encoder to feed back print wheel position information. 

Diablo then redesigned the printer's circuit boards to improve their 

performance prior to commencing production. This resulted in a printer known 

as the HyType I and in the issuance to Mr. Grundherr of U.S. Letters Patent 

3,858,509 (the '509 patent) entitled "Control Logic for Print Wheel and Hammer 

of High Speed Printing Apparatus." 421 
. 

The '509 patent and the HyType I 

printer employ a read-only-memory (ROM) semiconductor chip that stores binary 

coded identification "words" corresponding to the location of the print wheef 

391 Claims 1 and 8 of the '129 patent are representative of these two 
iGrovements, respectively. ID at 23-24 (FF 31). - 401  Diablo Systems was purchased by Xerox Corporation in 1972. 
41/ The exerciser and the controller permitted the printer to be driven from 
ayata General Corp. computer. 
interface between an external data source, while the exerciser was a device to 
enable testing of printer functions without resorting to the external data 
source. ID at 32 (FF 46). - 4 2 1  The '509 patent, which was assigned to Xerox, issued on Jan. 7, 1975. 

' 

ID at 28 (FF 36). The controller was an 
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type elements and the harmer intensity information. fi/ In the ,509 patent, 

the ROM m s t  be addressed simultaneously for the character location axid hammer 

intensity information. 4 4 1  

During his employment with Diablo, Hr. Grundherr also participated in the 

development of the Hark I printer, a special version of the HyType I for use 

in a Xerox word processing system. This system was the objective of a Xerox 

development program called ZODIAC, which was the overall responsibility of 

ISS, a Xerox subsidiary. The ZODIAC system included the Hark I printer, which 

was used in conjunction with a separate logic control unit (ISS controller) 

that directed character position selection and contained information on four 

hammer intensity levels. 451 Diablo employees were not involved in the 

development of the logic control unit, which was the responsibility of ISS. 

The ZODIAC system, including the Mark I printer, (hereinafter referred to as 

the ZODIAC/Hark I system) became the subject of U.S. Letters Patent 4,138,719 

(the '719 patent), which issued on February 6, 1979. 461 

Mr. Grundherr left Diablo/Xerox in Hay 1973 for Ancilex (later Oume), 

where he assumed responsibility for developing the electronics for a new 

printer, as well as for the exerciser and controller for the computer 

interface to be used with the new printer. Qume personnel, led by 8 

Hr. Grundherr, produced a prototype of the new printer by the end of-1973. 

Patent Application Serial No. 484,055, which covered the new printer, 6 s  
. .  

filed with the U . S .  Patent and Trademark Office (PTO) on July 1, 1974. The 

431 The ROM in the '509 devices and the HyType I printer has a 256 x 8 bit 
capacity, with 7 lists accommodating the 96 characters on the print wheel and 
1 bit containing h m e r  intensity information. 
44/ "Addressing" involves calling upon the ROH to retrieve hardware control 
information for execution by that particular piece of hardware. - 4 5 1  ID at 31 (FF 44). - 4 6 /  App. at 21-72. 
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application named Willy J. Grundherr as inventor and 

a protracted prosecution of Application 80- 484,055, 

Qume as assignee. After 

which involved a-number 

of rejections and subsequent amendments, the PTO patent examiner allowed the 

'129 patent to issue on October 3, 1978. 

PATEXT VALIDITY 

Under 35 U.S.C. S 282, patents are presumed to be valid. The burden of 

proving invalidity falls upon respondents. 471 The aW rejected respondents' 

arguments that the '129 patent was invalid (1) as anticipated within the 

meaning of 35 U.S.C. S 102(g),72) as obvious within the meaning-of 35 U.S.C. 

S 103, and (3) f o r  failure to disclose "best mode" as required by 35 U.S.C. S 

112. 

1. Validity of Claim 8 o f  the '129 Patent Under 35 U.S.C. S 102(n) 

Respondents argue that the '129 patent is invalid by virtue of 

anticipation within the meaning of 35 U.S.C. S 102(g). 481 They assert that 

slaim 8 of the '129 patent was anticipated by the ZODIAC/Hark I system, 

developed by Xerox prior to the invention of the '129 patent, which became the 

subject of U.S. Letters Patent 4,138,719, issued to one Swanstrom on February 

", 1979. . 
On the other hand, complainant has contended that there is- no clear 

- 
evidence that the ZODIAC/Mark I system was reduced to practice prior to the 

c/ e, e.g., Certain Limited-Charge Cell Culture Hicrocarriers, Inv. lo. 
337-TA-129, USITC Pub. 1486 (19841, Views of the Commission at 11. 
- 481 35 U.S.C. S 102(g) provides that a person shall be entitled to a patent 

unless: "befor. the applicant's invention thereof the invention was made in 
this country by another who had not abandoned, suppressed, or concealed it. 
In determining priority of invention there shall be considered not only the 
respective dates of conception and reduction to practice of the invention, but 
also the reasonable diligence of one who was first to conceive and last to 
reduce to practice, from a time prior to conception by the other." 
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filing date of the '719 patent on October 15, 1975. fi/ Further, complainant 

argues that the ZODIAC/Xark I system does not reveal each and every eiement of 
- 

the claimed combination in claim 8. Finally, complainant urges that the 

ZODIAC/Uark I system was concealed and suppressed, and thus, could not Rave 

anticipated claim 8 of the '129 patent. 

The ALJ determined that the '129 patent was not invalid as anticipated as 

provided by 35 U.S .C. 5 102(g). =/ The ALJ based this determination on the 

finding that the date of the application for the '719 patent (October 15, 

1975) is later than the priority date for the '129 patent (July 1, 1974) and 

on the finding that Mr. Grundherr, the inventor of the '129 patent, had no 

actual knowledge of the logic control portion of the ZODIAC system. =/ 

The fact that the priority date for the '129 patent antedates the filing 

date for the '719 patent covering the ZODIAC/Hark I system is not dispositive 

of the anticipation issue. The language of section 102(g) requires only that 

the prior invention be conceived and reduced to practice prior to the 

invention of the patent in controversy. =/ Xoreover, the ALJ's finding that 

Grundherr, the inventor of the '129 patent, lacked knowledge of the 

ZODIAC/Hark I system was an incorrect legal basis for a conclusion of 

non-anticipation under 35 U . S . C .  5 102(g). For purposes of anticipation under 

. .  - - 49/ See w e ' s  Post-Hearing Brief at 2. 
- 501 ID at 211. 
511 Id. (The logic control device is also called the ISS controller.) 
Priority date is the date of invention (i.e., conception and reduction to 
practice) as evidenced by the filing of a patent application. However, the 
priority date may be earlier than the date of filing of a U.S. patent 
application upon proof of conception and reduction to practice upon the filing 
of an earlier foreign patent application. - 521 -- See also General Xotors v .  Toyota Xotor Co., Ltd., 205 U.S.P.Q. 158, 177 
(S .D.  Ohio 19791, rev'd on other grounds, 212 U.S.P.Q. 659 (6th Cir. 1981); 
cert. denied, 215 U.S.P.Q. 95 (1982). 

See 35 U.S.C. 5 119. 
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section 102(g), personal knowledge by the patentee of the prior invention is 

not necessary. 

Three facts must be established to find anticipation. First, the prior 

invention against which the challenged patent is measured must have been 

conceived and reduced to practice p r i o r  to the date of application for the 

patented invention. a/ Evidence of in-house testing may be prima facie 
evidence of conception. 551 Actual reduction to practice requires that an 

invention be sufficiently tested to demonstrate that it will work f o r  its 

intended purpose. Second, the prior invention must not have-been 

abandoned, suppressed, o r  concealed. =/ Third, each and every aspect of the 

, claimed invention m s t  be shown to be within the four corners of the asserted 

prior art reference. a/ 

53/ Kimberly-Clark Corporation v. Johnson 6 Johnson, 745 F.2d 1437, 1445, 223 
UX.P.Q. 603, 607 (Fed. Cir. 1984); see also International Glass Co., Inc. v. 
United States, 159 U.S.P.Q. 434 (Commissioner's Opinion, 19681, aff'd 408 F.2d 
395, 161 U.S.P.Q. 116 (Ct. C1. 1969). - 54/ Kimberly Clark, 745 F.2d at1445. 

56/ Id. 
- 551 Id. 

Reduction to practice requires "sufficient success** of the invention 
iTthe purpose for which it is intended. Kimberly-Clark, 745 F.2d at 1445 
(unsuccessful experiments with adhesive not reduction to practice); Barmag 
Barme-Haschinenfabrick AG v. Urata Xach., Ltd., 731 F.2d 831, 838-39 (Fed. 
Cir. 1984) (successful test run of yarnmaking machine constituted reduction to 
practice, even though improvements were necessary to reach stage of commercial 
marketability); Shurie v. Richmond, 699 F.2d 1156, 1159-60 (Fed. Cir. 1983) 
(production of crushed metal oxide reduction to practice, despite fact that 
oxide was of poor quality and not commercially marketable). 

(z. C1. 1968). 
1984). 
of an invention. Of course, a patantee can establish that his invention was 
conceived and reduced to practice by "swearing back" to the date of actual 
conception and reduction to practice. See 37 C.F.R. S 1.131. However, in 
this case there i s  no evidence of reduction to practice of the '129 patent 
prior to the date o f  application. 

57/ International Glass Co., Inc. v. United States, 159 U.S.P.Q. 434, 440 - 

581 Leinoff v. Lewis Hilona & Sons, Inc., 726 F.2d 734, 738 (Fed. Cir. 
The date of the application is the constructive reduction to practice 
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In this investigation, 

(1) whether the ZODIAWHark 

this legal analysis requires a determination of: 

I system was conceived and reduced to praitice 

prior to the invention claimed for the '129 patent; (2) whether the device was 

concealed, abandoned, or suppressed; and (3) whether every aspect of claim 8 

of the '129 patent was disclosed by the ZODIAC/Hark I system. s/ 
this analysis we conclude that claim 8 of the '129 patent was anticipated. 

First, evidence shows that the ZODIAC/Hark I system was conceived and 

Based on 

reduced to practice prior to the invention claimed in the '129 patent. 

the date of the patent application is the latest date on which an invention 

can be deemed to have been reduced to practice, in this case, there is 

While 

I evidence that actual reduction to practice took place at an earlier date. 

Prototypes of the ZODIAC/H.ark I system were built and were operating in 

purchaer establishments before my 1973. a/ 
the commercial production of the ZODIAC/Hark I system began in January or 

February 1973. fi/ The record establishes that this included both the printer 

unit and the controller. 

reduced to practice prior to the filing of the application for the '129 patent 

on July 1, 1974. 

The record further reflects that 
f 

.1 \ 

Thus, the ZODIAC/Uark I system was conceived and 

The second prong of the test for anticipation under section 102(g) asks 

whether the prior invention was concealed, suppressed, or-abandoned. g/ 

Complainant argues that the ZODIAC/Hark I system invention was concealed-and 

suppressed because it was hidden in a "secretive" development laboratory and 

because application for the ,719 patent was not made until sometime between 2 

59/ See id. - 60/ TR at 1897-98, 2018, 2040, 2062; RXT 98C, 102-03C, 108C. 
- -- 
- 61/ TR at 1878; 1883-85, 1897-98, 1905, 2918, 2040, 2062. - 62/ See International Glass, 159 U.S.P.Q. at 440. 
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and 3 years after the reduction of the invention to practice. fi/ 
the ID did not make specific findings on concealment and suppression vis-a-vis 

Although 

the issue of anticipation, the record, as discussed below, contains evidence 

showing that the ZODIAC/Hark I system was neither concealed nor suppressed. 

Actual sales as well as initial production of the ZODIAC/Hark I system 

took place in early 1973. e/ Further, a foreign patent was sought in Great 
Britain for the ZODIAC/Hark I system at the earliest possible time to avoid 

delays in the United States PTO. a/ Moreover, the delay in filing the U.S.  

patent application for the ZODIAC/Hark I system appears to have resulted from 

the sheer length of the application, rather than from intentional concealment 

or dilatory patent prosecution. E/ Consequently, the evidence shows that the 
prior invention was suppressed or concealed. Complainant has failed to 

m e t  its affirmative burden to prove suppression or concealment. 671 

- 

, 

As to the third prong of the test for  anticipation, v i z . ,  whether the 

*;rior invention discloses each and every aspect of the claimed invention, the 

ID speaks only to the fact that the memory portion (the logic control unit) of 

the ZODIAC/Hark I system was 

not find that this prevented 

elaim 8 of the '129 patent.) 

ZODUC/Hark I system and the 

claim 8 of the '129 patent. 

located apart from the printer. 681 (The Aw did 

the prior invention from including all aspects of 

This is the only "difference" between the 

system disclosed in the improvement embodied in 

' 

- 

We agree with the ALJ that control functions in the ZODIAC/Hark I system 

were carried out by a "controller" unit separate from the printer unit. We 
I. 

I_ 63/-Qume1s Post-Hearing Brief at 2-3; CTR at 45-46. - 64/ TR at 1897-98, 2062; RXT 98C, 102-03C, 108C. 
- 65/ TR at 2038-39. - 66/ Id. at 2036-37. 
- 67/ See Gallagher v. Smith, 99 U . S . P . Q .  132, 138 (C.C.P.A. 1953). - 68/ ID at 89-91 (FF 150-52). 
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also note that existing devices embodying the teachings of the '129 patent 

have this feature located within the printer unit itself. B/ Howeve;, 
nothing in claim 8 o f  the '129 patent requires that the logic control unit 

embodied in the claim be located within the printer. Given this fact, a 

side-by-side comparison of the ZODIAC/Hark I system with claim 8 of the '129 

patent reveals that the ZODIAC/Hark I system includes each and every aspect of 

claim 8. a/ 
reason of anticipation under 35 U.S.C. S 102(g). 

Accordingly, we find claim 8 of the '129 patent invalid by 

- 
2. Validity of the '129 Patent Under 35 U.S.C. S 103. u/ 

Respondents argue that claims 1 and 8 of the '129 patent are invalid 

because they are obvious extensions of existing printer technology. 721 As a 

preliminary matter, respondents contend that the ALJ improperly narrowed the 

scope of the relevant prior art to the subject matter o f  the patent o r  the 

intended use of that subject matter, and that he consequently failed to accord 
d 

proper weight to evidence o f  pertinent prior art. Further, respondents 

contend that the ALJ did not properly define the person of "ordinary skill in 

the art." Respondents argue that when the relevant field of art is defined to 

include the broad field of logic design and optical sensor art, the inventions 
I 

- 69/ -- See id. at 88-92 (FF 149-52). - 70/ See comparison chart, App. at 19-20. 
71/ Commissioner Lodwick does not join the majority as to this issue and 

concurs with Vice Chairman Liebeler * s dissent. - 72/ 35 U.S.C. S 103 provides: 
- 

A patent may not be obtained though the invention is not 
identically disclosed o r  described as set forth in section 
102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such 
that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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of the ,129 patent would have been obvious to a person of ordinary skill in 
-* 

those broader arts. 

Specifically, with regard to claim 1, the Sharp respondents contend that 

the Aw erred by failing to consider the prior art references (i.e., the 

Dubauskas, Holter, and Kocher patents) in combination. 731 According to 

Sharp, the references taken as a whole reveal each and every element of claim 

1 of the '129 patent. 741 Moreover, the Sharp respondents contend that the 

combinations are obvious to the properly-defined person of ordinary skill in 

the relevant art. Thus, Sharp argues, claim 1 is invalid as obvious under 

section 103. 

With respect to claim 8, all respondents contend that when the relevant 

art and the level of skill are more broadly defined to include the design o f  

, 

control logic, the improvement embodied in claim 8 would have been 

obvious. =/ Respondents argue that the HyType I printer (which became the 

subject of the '509 patent) employed a ROH for the same purpose as the '129 

patent, differing only in the manner in which the ROM was addressed to obtain 

character location and hammer intensity information. 761 'She HyTrpe I 

printer, as evidenced by its maintenance manual and various publications in 

the field of logic design, demonstrated that the sequential addressing and ' 

reading out of ROM "words" described in claim 8 would have been obvious to one 

of ordinary skill in the field of logic design. Respondents maintain that aLl 

of the foregoing prior art, when taken together with two patents in the area 

- 731 Brief of Sharp on Review at 41, 43-47; CTR at 82-83. - 74/ Brief of Sharp on Review at 49-51. 
751 See Brief of Triumph-Adler on Review at 29; Brief of Sharp on Review 

- 76/ See Brief of Sharp on Review at 59-61. 
ar52. 
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4 .  

of rotary wheel printing system design (the Beery patents), render each and 

every element of claim 8 invalid as obvious under section 103. 

Complainant maintains that the ALJ properly defined the relevant field of 

art in light of the problems confronted by Mr. Grundherr in inventing the 

subject matter of the '129 patent (i.e., design and implementation of control 

logic for printing systems). E/ In addition, complainant urges that the ALJ 
correctly determined the proper level of ordinary skill in the art in light of 

the relevant art and the expert testimony adduced at the hearing. 781 

Complainant then argues that the ALJ properly evaluated the evidence on the 

question of obviousness under section 103. 

As to claim 1, complainant argues that none of the prior art references 

cited by respondents disclose an optical encoder with a feedback loop or a 

feedback compensation system as claimed in the '129 patent. Complainant 

contends that the problems faced by the inventor in designing the optical ( 
encoder device specified in claim 1 were not recognized by or anticipated in 

the prior art cited by respondents. E/ 
would not have been obvious to a person of ordinary skill in the art. 

Thus, the subject matter of claim 1 

Concerning claim 8, complainant contends that the invention represented 

therein, taken as a whole, was not rendered obvious by the prior art cited by 

respondents. 811 Complainant points out that the problems solved by- claim 8 

are mechanical, electromechanical, and electronic, "all combined." 821 - 

Contrary to respondents' assertions, complainant believes that the general 

field of "logic design" cannot address the interrelated electromechanical and 

- 771 Reply Brief of Qume on Patent Issues at 39-57; CTR at 46-48. - 78/ Id. - 79/ Reply Brief of Qume on Patent Issues at 39. 
80/ Id. at 40. - 81/ fd. at 4 6 .  - 82/ fd. at 5 8 ;  CTR at 46-47. 

- 
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mechanical problems with which claim 8 is concerned. 831 

complainant asserts that the prior art references cited by respondents, which 

Therefore, 

fall only in the broad category of "logic design," are irrelevant to the issue 

of obviousness under section 103. 

The A L J  rejected respondents' arguments that claims 1 and 8 of the '129 

patent are invalid as obvious under 35 U.S.C. S 103. Claims 1 and 8 of the 

'129 patent relate to the optical sensor art and the logic design art, 

respectively. Claim 1 recites an improvement over the prior art through a 

particular arrangement of a light source, feedback means, optical sensors, and 

other components associated with an encoder disc. Claim 8 recites an 
___L 

improvement in a particular control logic means f o r  sequentially accessing , 

certain information to control the movement of the print wheel and the hammer 

intensity. 

In considering the obviousness or nonobviousness of claims 1 and 8, the 

BLJ first sought to establish the scope and content of the prior art. He 

Limited the relevant prior art f o r  both claims to the "design and 

implementation of control logic for certain types of printing systems, 

particularly rotary wheel prinking systems.** B/ The ALJ then defined the 

person o f  ordinary skill in the relevant art as an "electronics engineer wit6 

six to nine months hands-on experience in the design and implementation of 

control logic for printing systems, either the golf-ball type printing system, 

or a rotary wheel printing system, or a technician with at least five years 

831 
$ 4 1  ID at 214; see also FF's 89-102. The ALJ's definition of the relevant 

prior art does not take into account the optical sensor art considered to be 
relevant by the patent examiner. ID at 36 (FF 54). 

Reply Brief of W e  on Patent Issues at 58; CTR at 46-47. 



23 

experience in the design and implementation of control logic for such a 

system." E/ 
The ALJ found claim 1 nonobvious based upon what he determined were the 

relevant prior art patents and upon the testimony adduced at the hearing. 

Specifically, the ALJ found that patents which disclose feedback control of 

light intensity in optical encoders (the Dubauskas and Holter patents) and an 

optical incremental rotary position encoder (the Kocher patent) do not render 

claim 1 obvious. &/ The ALJ also found the testimony of complainant's 

witness, whom he defined as a person of at least ordinary skill in the art, 

to be more persuasive than respondents' witness on the question of 

obviousness. 871 

Uith regard to claim 8, the ALJ found that, during the relevant time 

period (1972-74), the use of the ROM in the '129 patent would not have been 

obvious to a person of ordinary skill in the art. 881 In addition, the ALJ Q 

found that neither the HyType I printer, nor the '509 patent covering that 

printer, renders claim 8 obvious. 

In Graham v. John Deere Co., 383 U.S. 1 (19661, the Supreme Court Set 

forth the analytical framework for determining obviousness or nonobviousness 

under 35 U.S.C. S 103, stating that: * 

[Tlhe scope and content of the prior art-are to be 
determined; differences between the prior art and the 
claims at issue are to be ascertained; and the level of 
ordinary skill in the pertinent art resolved. 
background, the obviousness or nonobviousness of the 
subject matter is determined. Such secondary 
considerations as commercial success, long felt but 
unsolved needs, failure of others, etc., might be utilized 

- 

- 
Against this 

- 851 Id. at 57 (FF 1021, 214. 
- 86/ Id. at 215 (FF 109-12, 116-18). - 871 Id. at 215 (FF 117). - 881 Id. at 214-15. 
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to give light to the circumstances surrounding the origin 
of the subject matter sought to be patented. 
obviousness or nonobviousness, these inquiries may have 
relevancy. 891 

As indicia of 
t 

The Court of Appeals for the Federal Circuit (CAFC) has held that the section 

103 determination is a legal conclusion based on factual evidence, =/ and the 
factual considerations on which that conclusion is based are those broadly 

defined in Graham. a/ 
The CAFC has defined relevant prior art to be that "reasonably pertinent 

to the particular problem with which the inventor was involved.'* %/ More 

precisely, relevant prior art is defined in terms of the problem-confronting 

the inventor. The test is similarity between the elements, problems, and 

purposes of that problem and the asserted prior art reference. 941 
, 

In inquiries into the level of ordinary skill in an art, the CAFC has 

observed that: 

The important consideration lies in the need to adhere to 
the statute, i.e., to hold that an invention would or would 
not have been obvious, as a whole, when it was made, to a 
person of 'ordinary skill in the art*--not to the judge, or 
to a layman, or to those skilled in remote arts, or to 
geniuses in the art at hand. %/ 

~ - 89/ 383 U.S. at 17-18. 
90/ See Stratoflex, Inc. v. Aeroquip Corp., 713 F.2d 1530, 1535, 218 U.S.P.Q. 
871, 876 (Fed. Cir. 1983); Stevenson v. Int'l Trade Comm'n, 612 F.2d 546, 549, 
204 U.S.P.Q. 276, 279 (C.C.P.A. 1979). 
911 See Environmental Designs, Ltd. v .  Union Oil Co. of Cal., 713 F.2d 693, 
695, 218 U.S.P.Q. 865, 867 (Fed. Cir. 1983); Orthopedic Equipment Co. v .  All 
Orthopedic Appliances, 707 F.2d 1376, 1379, 217 U.S.P.Q. 1281, 1283 (Fed. Cir. 
1983). 

871, 876 (Fed Cir. 1983). 

( E d .  Cir. 1983), citinq Weather Engineering Corp. of America v .  United 
States, 614 F.2d. 281, 287 (Ct. C1. 1980). 

216 U.S.P.Q. 865, 868-69 (Fed. Cir. 1983). 

- 

92/ Stratoflex, Inc. v. Aeroquip Corp., 713 F.2d 1530, 1535, 218 U.S.P.Q. 

93/ Orthopedic Equipment Co., Inc. v. United States, 702 F.2d 1005, 1009 

- 94/ Weather Engineering Corp. of America, 614 F.2d at 287. 
95/ Environmental Designs, Ltd. v .  Union Oil Co. of Cal., 713 F.2d 693, 697, 
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The CAFC has listed six factors which are relevant to a determination of the 

level of ordinary skill in the art: "(1) the educational level of th; 

inventor; (2) the type of problems encountered in the art; (3) the prior art 

solutions to those problems; (4) the rapidity with which innovations are made; 

(5 )  the sophistication of the technology; and, (6) the educational level of 

active workers in the field." 961 The person of ordinary skill, a 

hypothetical construct, is charged with knowledge of all that the prior art 

disclosed at the time of the invention. a/ 
- .  

a. Pertinent Prior art and Person of ordinary skill 

Claims 1 and 8 of the '129 patent relate to optical sensor art and logic 

design art, respectively. Claim 1 recites an improvement over the prior art 

through a particular arrangement of a light source, feedback means, optical 

sensors, and other components associated with an optical encoder disc. 981 I 
Claim 8 recites an improvement in a particular control logic means for 

sequentially accessing certain information to control the movement of a print 

wheel and hammer intensity. As noted above, the ALJ defined the relevant 

96/ fd. at 696, 218 U.S.P.Q. at 868. See also Orthopedic Equipment, Co. v .  

=/ See, e.g., In re Grout, 153 U.S.P.Q. 742, 744 (C.C.P.A. 1967). We * 
Uzted States, 702 F.2d 1005, 1011, 217 U.S.P.Q. 193, 198 (Fed. Cir. 1983). 

further note that one of the CAFC's predecessor courts, the U.S. Court of 
Claims, observed: "The days when inventions relating to locks are only made 
by locksmiths are past us. In today's world, technologi-cal breakthroughs 
which result from the cross-fertilization of minds trained in different 
disciplines is common." Weather Engineering Corp. of America, 614 F.2d-at 
286-87. 
compartmentalized; rather, prior art must be defined in terms of the 
nature of the problem facing the inventor. fd. at 287. 
98/ An optical encoder disc is a disc formulated from preferably opaque 

z e r i a l  which is perforated with a number of openings called timing track 
slots. A beam of light is passed through these slots, altered, and picked up 
by photoreceptors. The beam of light is then converted into wheel position 
signals, which are transmitted to a memory device. 

The court went on to state that human knowledge cannot be 
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field of art for both claims to be "the design and bplementation of control 

logic for printing systems, especially rotary wheel printing systeras." =/ 

As a preliminary matter, we do not believe that the ALJ improperly 

narrowed the scope of the relevant prior art as to claim 8 by excluding the 

broad field of logic design. 1001 However, we find that the AtJ improperly 

defined 

is that 

and the 

and the 

the scope of the relevant prior art as to claim 1. 

which is "reasonably pertinent" to the problem facing the inventor, 

test is similarity between the elements and purposes of that problem 

asserted prior art reference. E/ The ALJ's definition-of the 

Relevant prior art 

-- 

relevant art does not meet that standard in that it ignores one of the key 

problems faced by the inventor with respect to claim 1, k., optical sensing 

and encoding, and is therefore erroneous as a matter of law. 1021 herefore, 

we find claim 1 prior art should have been extended to include optical sensor 

and encoder art. 

Consequently, the ALJ also improperly defined a person of ordinary skill 

in the art for purpose of the section 103 obviousness determinations as to 

claim 1. We have noted that the ALJ defined the person of ordinary skill in 

the relevant art as an "electronics engineer with six to nine months hands-on 

experience in the design and implementation of control logic for printing , 

systems, either the golf-ball type printing system, or a rotary wheel printing 

- 991 ID at 50 (FF 87). - loo/ In the work upon which claim 8 of the '129 patent is based, Mr. Gzundherr 
was faced with problems unique to printing systems applications. 
consider logic design for identification of print wheel location and retrieval 
of hammer intensity signals, which encompassed a variety of electronic and 
electromechanical problems endemic to printer design. A consideration of the 
logic design art alone would not address such problems, as the record amply 
demonstrates. See ID 50-56 (FF 87-101). - 1011 See Stratoflex, 713 F.2d at 1535; Weather Engineering Corp. of America, 
614 F.2d at 287. 
- 102/ The patent examiner considered a number of references concerning the 
optical encoder and sensor art. ID at 36 (FF 54); 221; 225-27. 

He had to 
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system, or a technician with at least five years experience in the design and 

implementation of control logic for such a system.** 1031 
- 

Were the invention claimed under the '129 patent solely concerned with 

printer control logic, the A w l s  definition of a person of ordinary skill in 

the art would be satisfactory under the six element test set forth in 

Environmental Designs. Ltd. v. Union Oil Co. of California. 1041 However, as 

the invention embodied in claim 1 involved solving problems of optical encoder 

design, the person of ordinary skill must be defined to include knowledge 

of/and experience in this field of art. - 

b. Validity of Claim 8 

Having established the relevant field of art and a person of ordinary 

skill in the art, we now must determine the obviousness or nonobviousness of 

the subject matter of the '129 patent. E/ As to claim 8, our "redefinition" 
of the relevant art and the person of ordinary skill in that art does not 

cause us to alter the A w e s  validity analysis under section 103. The ALJ 

considered evidence and testimony relevant to control logic design for 

printing systems, and we defer to his evaluation of that evidence. 

Accordingly, we adopt the Aw's  conclusions upholding the validity of claim 8 

under 35 U.S.C. 103. 1061 
. 

c. Validity o f  Claim 1 - 

Claim 1 of the '129 patent presents a different analytical problem under 

section 103. In analyzing the validity of claim 1, the ALJ committed, in our 

view, three errors and reversal of his conclusion o f  nonobviousness is 

- 1031 ID at 57 (FF 102); ID at 214. - 1041 -note 95 and accompanying text. - 1051 See Graham v. Deere, 383 U.S. at 17-18. 
- 1061 ID at 212-15. 
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required. First, his failure properly to define the relevant prior art and 

the person of ordinary skill in the art taints his validity determinah,ons. 

Second, the ALJ did not consider the prior art references (particularly the 

Holter, Kocher, and Dubauskas patents) in combination. The CAFC has stated 

that "[cllah may be obvious in view of a combination o f  references, even if 

the features of one reference cannot be substituted physically into the 

structure of the other reference." JOJ/ 

art references individually with claim 1 of the '129 patent in making his 

The ALJ only compared the cited prior 

validity determination. E/ Third, the Aw ignored probative evidence on the 
issue of the obviousness of claim 1. Before the ALJ, respondents introduced 

confidential documentary evidence calling into question the validity of claim 

I 1. E/ The ALJ should have addressed this evidence in the ID. 

In applying the correct legal standards to the validity analysis, the 

relevant prior art includes optical sensor art. This art includes 8 number of 

sensor and encoder patents, particularly the Holter, Kocher, and Dubauskas 

patents which were thoroughly analyzed on an individual basis by the 

ALJ. 1101 

of claim 1, taken toftether the three patents reveal every aspect of 

claim 1. pJ.1 

While these references taken individually do not show every element 

8 

The crucial inquiry is then, whether a person of ordinary skill in the 

art could have arrived at the combination. E/ The inventor of the '129 
patent, Hr. Grundherr, testified that his sole contribution to the optical- 

- 107/ & Orthopedic Equipment, 212 U.S.P.Q. at 533 (emphasis supplied). - 108/ ID at 69-70 (FF 117). - 109/ RXT 175C. - 110/ ID at 63-67 (FF 109-12). - 111/ App. at 73-75. - 112/ Orthopedic Equipment, 212 U.S.P.Q. at 528. 
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encoder in claim 1 was the addition of a feedback loop. =/ Moreover, Hr. 
Grundherr merely combined standard components with a standard feedbacc loop 

and optical encoder to arrive at his invention. =/ 

elements in a unique fashion may be patentable, =/ we are of the opinion 

that the prior art references, the testimony of Mr. Grundherr as to the 

standard nature of the invention's elements, and the documentary evidence 

submitted by respondents show that the claimed combination would have been 

obvious to the person of ordinary skill in the optical encoder art. 

Therefore, we conclude that claim 1 of the '129 patent is invalid as obvious 

under 35 U.S.C. S 103. 1161 

While combining standard 

I 3. Validity o f  the '129 Patent Under 35 U.S.C. S 112 

The ALJ's findings and conclusions also address the question of whether 

Claim 1 of the '129 patent was invalid for failure to disclose the "best mode" 

contemplated by the inventor for carrying out his invention as required by 35 

U.S.C. S 112. Respondents contend that the failure of claim l-and the 

specification of the '129 patent to disclose a mask between the encoder disk 

and the photosensors should result in a finding of invalidity. On the other 

hand, complainant argues that the use of the mask was non-critical to the '129 

I 

I 

- 113/ TR at 791; ID at 70-71 (FF 118). - 114/ TR at 791-92; ID at 70-71 (FF 118). - 115/ Environmental Designs, 218 U.S.P.Q. at 870. - 1161 The ALJ also found that "secondary considerations" were further inzicia 
of nonobviousness, based upon the comercial success of printers covered by 
the '129 patent. ID at 96 (FF 159-60). However, there appears to be 
insufficient evidence on the record to draw the requisite nexus between that 
comercial success and the improvements claimed in the invention. 
Stratoflex, Inc. v. Aeroquip Corp., 713 F.2d 1530 (Fed. Cir., 1983). 
Moreover, there is a similar lack of  evidence concerning other recognized 
secondary considerations such as unexpected results and long felt need in the 
industry to compel a finding of nonobviousness. 
Associates, Inc. v. Garlock, Inc. 721 F.2d 1540 (Fed. Cir. 1983). 

e, e., W .  L. Gore 
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patent and was well understood by persons skilled in the art. 

complainant maintains that there was no duty to disclose the mask. 

Therefore, 

s e  ALJ 

determined that there was no failure to disclose "best mode" on the grounds 

that (1) the device will work without the mask, (2)  the mask does not relate 

to the claimed invention, and (3) the inventor did not act in bad faith by 

attempting to conceal what he felt was the best mode of implementing the 

invention. 1171 

Under 35 U.S.C. S 112, the patent specification "shall set forth the best 

mode contemplated by the inventor of carrying out his invention.: There is no - 
objective standard by which to measure the adequacy of a best mode 

, disclosure. 1181 Instead, only evidence of concealment, either accidental or 

intentional, is to be considered. 1 1 9 1  There is, however, no duty to disclose 

that which may be readily understood and applied by those skilled in the 

relevant art. 1201 

In light of the foregoing standards, we reach the same result as the 

ALS, albeit for different reasons. The intent or "bad faith" requirement 

imposed by the ALS is improper because the courts have ruled that accidental 

concealment of the best mode contemplated by an inventor would be sufficient 

to invalidate a patent under 35 U.S.C. S 112. 1211  The question in this . 
instance is whether nr. Gnmdherr did, in fact, conceal the best mode of . 

implementing his invention, i.e., including a mask between the encoder disc =- 

and the photosensors. 

- 1171 ID at 217-18; see also ID at.93 (FF 154). 
- 1181 In re Shewood, 204 U.S.P.Q. 537, 544 (C.C.P.A. 1980). - 1191 Id. 
- 1201 Id. 
- 1211 Id. 
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e issue is somewhat confused. The inventor testified that he employed 

the mask "just to improve the performance" of his invention. =/ Hoiever, he 
was unable to recall how much the mask improved encoder operation or whether 

the mask was required for proper operation of the optical encoder. =/ The 

testimony does reveal only that the optical encoder would work without the 

m s k  and that the mask was conrmercially available. =/ 
The record on the best mode issue does not provide clear and convincing 

evidence mandating invalidation of claim 1 under section 112. The only 

undisputed evidence is the inventor's testimony that the mask was commercially 

available in optical encoders. 1251 Both the CAFC and the Cotmission have 

held that there is no duty to disclose that which may readily be understood 

and applied by those skilled in the relevant art. E/ Accordingly, we 
dete-ne that claim 1 of the '129 patent is not invalid under 35 U.S.C. S 

112, because the use of a mask appears to have been understood and applied by 

those skilled in the relevant art. 

4. Conclusions Concerning Validity of the '129 Patent 

To summarize, with respect to the validity of the '129 patent we 

determine : 
I 

1. That claim 8 and its dependent claims are invalid by virtue of 
anticipation as set forth in 35 U.S.C. S 102(g); 

2. That claim 1 and its dependent claims are invalid as obvious'within 
the meaning of 35 U.S.C. S 103; - 

- 122/ TR at 789. - 1231 fd. - 124/ Id. at 789-90. - 125/ TB at 790. - 1261 In re Shewood, 204 U.S.P.Q. at 544; Spring Assemblies and Components 
Thereof, and Methods for Their Hanufacture, Inv. No. 337-TA-88, USITC Pub. 
1172 (1981) at 26. 
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3. That claim 8 and its dependent claims are not invalid as obvious 
within the meaning of 35 U.S.C. S 113; and, 

That claim 1 is not invalid under 35 U.S.C. S 112. 4.  

The C d s s i o n  also determined to review the issue of the enforceability 

of the '129 patent. 1271 The findings of Chairwoman Stern and C d s s i o n e r  

Rohr on this issue are contained in their additional, views. Commissioner 

Eckes takes no position with respect to the issue of enforceability. 

Commissioner Lodwick concurs in the dissenting views of Vice Chairman Liebeler 

on this issue. 
- 

INFRINGE HE^ OF THE PATE" 
I 

1. Introduction 

Our discussion of the alleged infringement of the '129 patent by 

respondents* accused devices presupposes the validity and enforceability of 

the patent. 

invalid under S 102(g) or S 103 respectively and are unenforceable as a result 

o f  inequitable conduct by the patentee and his attorney before the PTO. 

Of course, we have determined that both claims 1 and 8 are 

Accordingly, there can be no infringement of the '129 patent by rotary wheel 

printing systems manufactured or imported by respondents. However, in that 
e 

the question of infringement has been before the Commission throughout the 

investigation, we discuss it in this opinion for the sake of completeness. - 

2. Infringement of Claim 1 o f  the '129 Patent 

The Commission did not review the ALJ*s findings with respect to the 

infringement of claim 1 as they do not appear to be clearly erroneous as 

- 1271 50 Fed. Reg. 15236 (1985). 



lated by Rule 210.54(a)(l)(fI)(A). 1281 Ue concur in the A w e s  - - 
determination that the devices manufactured by the only remaining res6ondent , 

Sharp, alleged to infringe the patent as to this claim, include each and every 

element of claim 1 of the '129 patent. However, in view of our detenaination 

that claim 1 is invalid and unenforceable, there can be no finding of 

infringement . 
3. Infringement of Claim 8 of the '129 Patent 

The ALJ determined that respondents' accused devices contain each and 

every element of claim 8 of the '129 patent or were the substantial equivalent 

of such elements. However, he did not discuss separately the questions of  

1 
literal infringement and infringement under the doctrine of equivalents. 

Claim 8 includes the following elements: 

(e) means for impressing said print characters against a 
print medium; 

(f) first position indicating means for generating signals 
representative of the instantaneous position of raid print 
wheel ; 

(g) means adapted to be coupled to an external data source 
for receiving a mlti-bit character representative of a 
character to be printed; 

(h) means responsive to said print wheel position signals 
and the character stored in said receiving means for 
actuating said impressing means; 

(i) a memory device having-- 
- 

(i) a first portion for storing a plurality of 
multi-bit characters each representative of the 
location on said print wheel of a different one of 
oaid print characters, and, 

I 

- 128/ 19 C.F.R. S 210.54(a)(l)(II)(A); see also United States v .  United States 
Gypsum Co. 333 U.S. 364, 395 (1948). 
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(ii) a second portion for storing a plurality of 
individual haxnmer intensity characters each 
representative of the intensity with which the 
associated print character in said first portion is to 
be impressed against said print medium, different ones 
o f  said hammer intensity characters representing 
different hammer intensities, 

- 

(j) means for sequentially fetching (or reading out) the 
multi-bit location character and the associated hammer 
intensity character specified by the character stored in 
said receiving means, and 

(k) means coupled to said memory means for converting the 
individual fetched hammer intensity characters to 
corresponding actuation signals for said impressing means 
having a magnitude dependent upon the intensity assigned to 
the corresponding hammer intensity character. 1291 - 

The major point of contention concerning infringement 

of prosecution history estoppel on claim 8 for the purpose 

infringement under the doctrine of equivalents, 1301 This 
I 

whether claim 8 i s  limited to devices having only a single 

involved the effect 

of determining 

issue focused on 

chip memory with 

two portions from which print wheel location information and hammer intensity 

information are sequentially read out. 

The ALJ rejected respondents' contentions concerning the effect of 

prosecution history estoppel in limiting the range of equivalents for claim 

8. 1311 He found, inter alia,.that Qume amended claim 8 to specify that it 

defines "the means for actuating the impressing means as including a memory ' 

device having a first Dortion for storing a plurality of individual location 

characters and a second Portion for storing a plurality of individual hammer 

intensity characters, and a means for seauentiallv reading out" print wheel 
- 

- 1291 App. at 10. - 1301 Under the doctrine of equivalents a device may be held to infringe a 
patent if it performs substantially the same function in substantially the 
same way to accomplish the same result. Graver Tank 6 Mfg. Co. v. Linde Mr 
Products Co., 339 U.S .  605, 608 (1958). - 1311 ID at 231-36. 
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location and hammer intensity infonnation. 1321 The ALJ went on to determine 

that the arguments submitted by Qume to the PTO neither limited the mebory 

device to a single ROM having two portions, nor mandated that the print wheel 

be in position before the hamuter intensity information is fetched. 

The ALJ apparently based his conclusions concerning sequential read out 

on the fact that claim 8 was allowed by the patent examiner without specific 

amendments incorporating Qume's arguments concerning the term 

"sequential." 1331 He further grounded his determination on the finding that 

the lidtations expressed in Qujne's remarks to the PTO did not relate to claim 

89 despite the fact that the apparent limitations were considered with respect 

to claims 8 through 14. 1341 The ALJ found that the remarks related only to 

claims 11 to 14, which were amended in the fashion ascribed by respondents to 

claim 8. Finally, as to the alleged limitation of the claimed memory device 

to a single ROM, the ALJ found nothing in the prosecution history outside of 

the preferred embodiment to limit the claim to a single ROM. 1351 

Literal infringement of a properly interpreted claim i s  a question of 

fact. 1361 To ascertain whether an accused device infringes a valid patent, 

the asserted claims mist be compared with that device. E/ If the accused 
product or process falls squarely within the words o f  the claim, then * 

7 132/ a. at 234-35 (emphasis in original). - 133/ Id. at 144 (FF 215). - 134/ Id. - 135/ Id. at 142-43 (FF 161). - 136/ Amstar Corp. v. Envirotech COV. ,  730 F.2d 1476, 1481, 221 U.S.P.Q. 649, 
653 (Fed. Cir. 1984); Carman Industries, fnc. v. Wahl, 724 F.2d 932, 941 (Fed. 
Cir. 1983). - 1371 Graver Tank, 339 U.S. at 607; Amstar Corp., 730 8.24 at1481, 221 
U.S.P.Q. at 653. 

- 
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infringement is established. 1381 Otherwise, a device may still be found to 

infringe under the doctrine of equivalents. 1391 * 

In "reading" a claim on an allegedly infringing device, one may not 

compare parts of the description in the patent to the accused product, nor is 

comparison to be made between the commercial embodiment of the claimed 

invention and the accused product. 1461 Rather, after establishing the scope 

of the patent, the claims are read on the accused structures. 1411 

Where, as is the case in this investigation, a claim is expressed as a 

means or step for performing a specified function (a so-called "means plus 

function" claim) without recital of structure, material, o r  acts in support 

thereof, the claim will be construed to cover the corresponding structure, 

material or acts described in the. specification and equivalents thereof. 1421 

Of course, claims are always interpreted in light of the patent specification 

and the prosecution history of the application that led to the patent. 1431 -- \ 

However, it is error to read a **means plus function" claim as limited to a 

particular means set forth in the specification. 1441 However, the question 

of whether an accused device performs the equivalent of the function described 

in the patent may be analyzed using concepts traditionally employed under the 

doctrine of equivalents. 1451 

- 1381 Graver Tank, 339 U . S .  at 607. - 1391 Id. at 608. - 1401 Amstar Corp., 730 F.2d 1481, 221 U.S.P.Q. 649, 653; ACS Hospital Systems, 

- 1411 Astra-Sjuco, A.B. v. United States International Trade Commission, 629 
F.28 682, 686, 207 U.S.P.Q. 1, 5 (C.C.P.A. 1980); Coleco Industries, Inc. v. 
United States International Trade Commission, 573 F.2d 1247, 1253, 197 
U.S.P.Q. 472, 476 (C.C.P.A. 1978). - 1421 35 U.S.C. S 112; D.H.I. Inc. v. Deere & Co., 755 F.2d at 1574. - 1431 Palumbo v .  Don-Joy Co., Appeal l o .  84-1691, slip op. at 9-10 (Fed. Cir. 
nay 20, 1985). - 1441 D.H.I., 755 F.2d at 1574. - 1451 Palumbo, Appeal lo. 84-1691, slip op. at 11 n.4. 

Inc. v. Hontefiore Hospital, 732 F.2d 1572, 1578 (Fed. Cir. 1984). - 
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Claselly tied to the foregoing diseussion of literal infringement, 

construction of the claim language, and the doctrine of equivalents is the 
- 

I .  

applicability of the doctrine of prosecution history estoppel. Prosecution 

history estoppel prevents a patent owner from obtaining the benefit of a claim 

construction that would revive subject matter surrendered during the 

prosecution of the patent application. j46/ The estoppel applies both to 

amendments to claims made to overcome rejections based upon prior art to 

arguments submitted to the PTO to obtain the patent. =/ 
I .  

One effect of prosecution history estoppel is to limit the doctrine of 

equivalents. 1481 A patent that has been severely limited during its 

prosecution before the PTO will have only a narrow range between it and the 

point beyond which prosecution history estoppel applies. 1491 In other words, 

the ddctrine of prosecution history estoppel may preclude a patentee from 

contending in an infringement action that his claims should-&-interpreted-as 

if 1irPitations added by amendment or by argument before the PTO were not 

present or as if abandoned claims, or portions thereof, were still 

present. 1501 

Based upon the applicable legal standards and the evidence of record, we 

find that the ALJ erred in his determination that the accused devices read on 

7 146/ Thomas & Betts Corp. v .  Litton Systems, Inc. 720 F.24 1572, 1579.(Fed. 
Cir. 1983); Hughes Aircraft Co. v. United States, 717 F.2d 1351, 1362, 219 

- 147/ Hughes Aircraft Co., 717 F.2d at 1362, 219 U.S.P.Q. at 481. See also 
Coleco Industries, Inc., v. U.S.I.T.C., 573 F.2d at 1257, 197 U.S.P.Q. at 480; 
Pwyer v. United States, 357 F.2d 978, 984, 149 U.S.P.Q. 133, 138 (Ct. C1. 
1966 1. - 148/ Hughes Aircraft Co., 717 F.2d at 1363, 219 U.S.P.Q. at 482; Autogiro Co. 
o f  America, 384 F.2d at 400-01; 155 U.S:P.Q. at 705. - 1491 Hughes Aircraft Co., 717 F.24 at 1363, 219 U.S.P.Q. at 482. - 1501 Thomas & Betts Corp., 720 F.2d at 1579; Hughes Aircraft Co., 717 F.2d at 
1362. 

U.S.P.Q. 473, 481 (Fed. Cir. 1983). - 
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or are equivalent to claim 8 of the '129 patent and determine that, were the 

'129 patent valid and enforceable, the accused devices do not infring; claim 

8. The invention set forth in claim 8 describes a "means for actuating the 

impressing means as including a memory device having a first Portion for 

storing a plurality of individual location characters and a second Portion for 

storing a plurality of individual hanrmer intensity characters, and a means for 

seauentially reading out" print wheel location and hammer intensity 

information. 1511 This language was included in claim 8 by amendment t o  

distinguish the claim over the prior art. 1521 " .  -.- 

The structure for carrying out the means specified in claim 8 is 

recited in the specification to the '129 patent as a ROM from which the wheel 

position and hammer intensity information are sequentially retrieved or 

"fetched." ,1531 A device would infringe claim 8 if it copied this means and 

function or if it were the equivalent thereof. .  In D.M.1.. Inc. v. Deere 6 

&, 1541 the CAFC stated that the establishment of a range of equivalents to 

evaluate literal infringement of means plus function claims differs from the 

infringement analysis under the doctrine of equivalents. However, the CAFC 

did not provide further guidance on this point. a/ 
CAFC resolved this ambiguity by holding that the underlying principles of 

On May 20,  1985, the 

. 
equivalence enunciated in Graver Tank are relevant to the literal infringement 

analysis of a means plus function claim. =/ merefore, one iay look to any 
- 1511 ID at 234 (emphasis in original). 
I_ 152/ fd. 
u_ 1531 This is describedh the specification as ROM 91. 
- BS4/ 755 F.2d 1570 (Fed. Cir.  1985). - 1551 Indeed, the parties differed in their assessment of the effect of D.M.I. 
See, m., CTR at 80-82; 115. - 1561 Palumbo, slip op. at 11. 
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form of proof to establish the range of equivalent structures, including 

evidence which would narrow that range. 
' t  

In this instance, Qume presented arguments before the PTO which clearly 

were intended to distinguish claims 8-14 of the '129 patent from another 

patent. Those remarks clearly state not only that wheel location and hammer 

intensity information are sequentially fetched but also that the print wheel 

must be in position before the hanrmer intensity information is accessed. =/ 
Contrary to the ALJ's findings, this argument was made prior to discussion o f  

independent claim 11, and the portion of later remarks concerning claim 11 

clearly point to the applicability of the limitation to claim 8. a/ 
arguments were made to obtain approval of the application, and they 1 M t  

These 

equivalent structures to those having a memory device from which wheel 

position and then hammer intensity are sequentially read out, with hammer 

intensity being fetched after the print wheel is in position. 

In view of this limitation, the claim does not read on the Sharp devices, 

and those devices would not infringe under the doctrine o f  equivalents. The 

substantial evidence of record supports the W * s  finding that there is 

sequential read-out in the Sharp devices. =/ 
findings, and the basis for our conclusion of noninfringement, lies in the 

The flaw in the A L P S  
s 

fact that the Sharp devices read out wheel position and hammer intensity 

information prior to any positioning of the print wheel.-m/ Accordingly, 

the Sharp machines are neither "equivalent" f o r  purposes of literal 
- 

infringement of a means plus function patent, nor do they perform the same 

- 157/ ID at 117-18 (FF 215). - 158/ Amendment of November 3, 1977 at 12-13. - 159/ ID at 115-16 (FF 212). - 160/ Id. at 116-17 (FF 213-14). 
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function in the same way as the claimed invention, which would be necessary in 

order to find infringement under the doctrine of equivalents, ' 

Similarly, the devices manufactured by Triumph-Abler do not infringe 

claim 8. In the Triumph-Abler machines, a spoke location code is first 

addressed in a RAM (random access memory) or ROM, followed by a hammer impact 

intensity code, which are then stored in a RAM. This information is then 

transferred to the circuitry for print wheel positioning and hammer firing. 

The system for obtaining the positioning and intensity information in the 

Triumph machines i s  not the particular sequential method to which the '129 

patent was limited. 1621 Therefore, these devices would neither literally 

infringe claim 8, nor would they infringe under the doctrine of equivalents. 

I The devices manufactured by respondent lakajima present a somewhat 

different problem with respect to infringement of claim 8. lakajima has not 

pointed to evidence of record as to why its devices are neither the functional 

equivalent of claim 8 nor perform the same function in the same manner to 

achieve a similar result. In fact, even with the narrowing of the range of 

equivalent stzuctures mandated by the prosecution history, the lakajima 

devices sequentially access wheel location and hammer intensity information in 

the required order, as well as including the other elements of claim 8 or , 

their equivalents. 1631 Accordingly, we agree with the ALJ that the lakajima 

devices would infringe claim 8 were that claim valid or the patent enforceable. 
- 

1611 a. at 129-30 (FF 233-34). - 162/ fd. - 1631 fd. 137-41 (FF 245-56). 
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DOMESTIC INDUSTRY E/ 
The submissions of the parties and the IA on review raised a numb'er of 

questions relating to the definition of the domestic industry and of imports. 

These issues include the propriety of joining the Rotary Wheels I 

investigation with this investigation, and the aggregation of imports of 

settled respondents from both investigations. 

The Aw defined the domestic industry as w e ' s  domestic operations in 

California and Puerto Rico devoted to the manufacture of the Q series and 

Sprint series rotary wheel printers which exploit the ,129 patent. =/ 

Although the ALJ found that w e  manufactures two printers, the Virgo and 

Letter ProI in Taiwan and Japan, respectively, he concluded that these 

I operations either did not exploit the ,129 patent o r  were not domestic 

operations for purposes of defining the industry. =/ This portion of the ID 
has not been challenged, and we concur in this analysis and definLtion.o€-the---. - 

industry. 

1. The joinder of the Rotary Wheels I and Rotary Wheels I1 Investigations 

The ALJ detennined that the "circumstances of the present case compel the 

conclusion that the date of filing of the complaint has less significance than 

in most section 337 investigations." =/ He found that considering only that 

part of the domestic industry which actually exploited the patent and which 

was adversely affected by importation at the time of the filing of the - 

industry presumes the existence of a valid 
assume arguendo for purposes of the 

of the ID is consistent with prior Commission 
Sandwich Panel Inserts and Methods for Their 
USITC Pub. 1246 (1982). 

7 164/ The existence of a domestic 
and enforceable patent, which we 
discussion. - 165/ Id. at 238-39. This aspect 
decision. See Certain Molded-In 
Wnufacture, Inv. No. 337-TA-99, - 166/ ID at 239. - 167/ fd. at 243. 
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complaint in this investigation would not be appropriate in light of 

complainant's allegations that segments of the domestic industry 
. 

(including the low end of the industry) have been injured. m/ 
reach the question of injury to all segments of the printer market, the Alu 

Xn order to 

appears to have relied on the fact that the two investigations involved the 

same patent and, seemingly, the same imported products, to combine the first 

and second investigations. =/ 

We determine that joinder of the Rotary Wheels I investigation with the 

Rotary Wheels If investigation is inappropriate. The CAFC has a.ddressed the 

question of the proper date f o r  detenuining the scope of the domestic 

industry's activities in a section 337 investigation. 

the date of the filing of the complaint as the date for determining the 

The CAFC established 
I 

existence df a domestic industry. In so doing, the CAFC was attempting to 

take account of the situation in-dhich an industry.is.destroyed.ia the course 

a f  a C d s s i o n  investigation. 
- 

However, by reaching back beyond that date, as 

;,as been suggested here, the Commission would be attempting to provide redress 

to complainants who were not timely in seeking relief o r  who, perhaps, had 

ceased to exploit their patent rights by the time of filing the complaint. m/ 
Ue note that the statute, which envisions a prospective remedy, accounts' 

for the "market realities" of destmction of a domestic industry prior to the 

filing of a complaint by allowing for a claim of prevention of establishment 

where a complainant is attempting to reenter the previously destroyed 
- 

- i 681  Id. at 242. 
I_ 1691 a. Certain Rotary Wheel Printers, Inv. l o .  337-TA-145 (Rotary Uheels I) 
(settled as to all respondents). 
instituted in Harch 1983. - 1701 Bally/Hidway Hfg. Co. v. United States International Trade Conun'n, 714 
F.2d 1117, 1121 (Fed. Cir. 1983). 

The Rotary Wheels I investigation was 
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induskkjg. 1711 Significantly, complainant sought to amend the complaint to 

include such a claim, albeit in an untimely and prejudicial manner onkhe day 
, .  

evidentiary hearing commenced. 1721 

to join the two Rotary Wheels investigations. 1731 

In light of the above, we determine not 

3. Ang regation of imports from Rotary Wheels I with Rotary Wheels If 

In reaching his conclusion that the effect or tendency of respondents' 

unfair acts is to destroy or substantially injure the domestic industry, the 

ALJ considered the question of aggregating the imports of respondents in the 

first investigation with those in this investigation. u/ 
that -a finding that the activities of respondents in Rotary Wheels I are 

irrelevant to Rotary Wheels 11 would distort the analysis of the rather 

complex market environment involved in this case and artificially ignore the 

realities of the marketplace." 1751 He found that the present investigation 

The k J  detedned 

I 

is essentially a continuation of Rotary Wheels I inasmuch as he found that the 

same patent, type of imported product, and domestic industry are involved, and 

the periods of investigation overlap. m/ Further, the ALJ noted that the 
respondents from Rotary Wheels I continue to be a significant force in the 

marketplace and to compete with Qume. For the same reasons that joinder of 

the two investigations is inappropriate, aggregation of the imports is also 
* 

inappropriate. 

- 1711 19 U . S . C .  S 1337(a). - 172/ notion lo. 185-77. - 1731 Ue provide additional reasons for non-joinder infra. - 174/ fD at 253. - 1754 Id. at 262. - 176/ fb. 
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4. Jnclusion of imorts from settled respondents 

On two recent occasions the Commission has expressly stated that-there 

a s t  be a finding of an unfair act with respect to the imports of a settled 

respondent in order to consider the impact of those imports in assessing 

injury. 1771 As to the respondents from Rotary Wheels I, all respondents in 

that investigation settled without admitting the commission of an unfair act 

and no probative evidence was received as to the activities of those 

respondents. 

imply the c d s s i o n  of unfair acts, thus making consideration o f  the imports 

The ALJ found that the Rotary Wheels XI settlement agreements 

of those settling respondents. The notion that a settlement agreement somehow 

implies violation is untenable in light OP the comon knowledge that 

respondents often settle for reasons other than an awareness that their 
I 

products are in violation of section 337. 

In this investigation, of the 13 settling respondents, only-Tohoku-Ricoh 

has admitted infringment, and the 4U.J determined that its imports do not 

infringe the '129 patent. 1781 Accordingly, we determine that consideration 

of the imports of settled respondents from either investigation is 

inappropriate. 1791 

- 177t See Certain Foam Earplugs, Inv. lo. 337-TA-184, lotice of C d s s i o n  
Decision lot to Review Initial Determination, Deadline for Filing Written 
submissions on Remedy, the Public Interest and Bonding, Supplementary 
Information, 50 Fed. Reg. 4277 (1985); Certain Bag Closure Clips, Inv. lo. 
337-TA-170, Notice of Commission Decision Not to Review Initial Detednatiort; 
Deadline for Filing Written Submissions on Remedy, the Public Interest, and 
Bonding, 49 Fed. Reg. 35872 (1984). - 178t ID at 250. 
s f79/ Commissioners Eckes and Rohr note that in this investigation the issues 
concerning the '129 patent are dispositive as to whether there is a violation 
of section 337. 
domestic industry and importation because it is appropriate for the 
Commission, when it decides to review issues, to decide as many of those 
issues as it can without engaging in speculation. 
consideration of injury and tendency to injure would be speculative in light 
of the dispositive issues already discussed. 

We have joined in the discussion of the issues concerning 

To proceed further to a 
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ADDITIONAL, VIEWS OF CHAIRWOMAN STERN AM) COHHISSIONER BOHR 
01 ENFORCEABILITY OF THE 129' PATENT 

The ALJ considered a number of allegations of inequitable conduct by 

complainant before the PTO. The Commission chose not to review the A u ' s  

findings and conclusions concerning several of these allegations and 

specifically adopts them by reference. &/ However, the Commission elected to 

review the ALJ's determinations concerning two of the allegations of 

inequitable conduct. Because of the importance of these issues, we believe it 

i s  necessary and appropriate for the Commission to decide them. These 
- .  determinations subject to review involve: 

a. The patent applicant's alleged failure to bring to the 
attention of the PTO relevant prior art consisting of 
the HyType I printer and the maintenance manual 
therefor; and, 

b. The patent applicant's alleged failure to advise the 
PTO of certain optical encoders manufactured by Litton 
and Disc. ?/ 

As to these two issues, the ALJ found that no inequitable conduct had 

taken place based upon the lack of clear and convincing evidence of a 

"threshold materiality" of the nondisclosed infonnation and/or the lack of a 

"threshold intent" on the part of complainant regarding the withholding of  the 

information. %/ The ALJ defined "materiality" as the substantial likelihood 

that the PTO examiner would have considered the information in question 

important to the allowance of the patent. 41 

knowledge on the part of the applicant or his attorney that the 

He defined "threshold intent" as 
- 

11 By deciding not to review them the Commission has adopted the findings 
anz conclusions of the ALJ in the ID relating to the inequitable conduct 
counts numbered 2, 3, 4, and 5. ID at 218. 

1559-60 (Fed. Cir. 1984). 

- 2/ ID at 218. 
31 See J.P. Stevens h Co., Inc. v. Lex Tex Ltd., Inc., 747 F.2d 1553, 

- 4 /  ID at 223. 
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nondisclosed prior art in question was a more material reference than that 

before the examiner. I/ Although the ALJ found that the prosecutiin leading 

up to the patent was "far from error free," he nevertheless detemined that 

these errors did not involve the level of materiality o r  intent requisite to a 

finding of inequitable conduct. f?/ 

Specifically, the ALJ found that there was no reason for the applicant o r  

his patent attorney to have called the HyType I printer and the printer manual 

to the PTO's attention unless they actually knew that the '509 patent was not 

a valid prior art reference or that the HyType I and manual were a more 
. I  

material reference. L/ The ALJ found that the applicant and his attorney were 

unaware that the examiner had found that the '509 patent was not a valid prior 

' art reference. &/ Based on his finding that complainant was unaware of the 

PTO's **unannounced determination of the nonapplicability of the '509 patent," 

the ALJ determined that the nondisclosure.of the HyType I printer/manual was - 

merely an oversight or a good faith error in judgment on the part of the 

applicant or his attorney. e/ 
As to the question of the encoder discs manufactured by Litton and Disc, 

the ALJ stated that the inventor had purchased nonstandard discs from the 

aformentioned companies. LO/ However, the ALJ did not provide an explanation 

in the ID of why the failure to disclose these discs to the PTO was not 

inequitable conduct. 

- 51 Id. at 220-21. - 6/  Id. at 219. 
71 fd. at 220-21. The ALJ determined that the '509 patent revealed all of 

th; elements of the HyType I printer, as disclosed in the manual, which are 
material to a detednation of the patentability of the "invention" disclosed 
in the '129 patent. - a/ ID at 220. 
9/ fd. at 221-22. - I& u. at 220. 
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In considering the two charges of inequitable conduct on review, we have 

followed the guidance of the CAFC and of its predecessor the Court of Customs 
- 

7 

and Patent Appeals. 

element of the test for inequitable conduct, which must be proven by clear and 

Under the standards applied by the CAFC, the first 

convincing conduct, is a threshold degree of materiality of the omitted or  

false information. Courts have used at least three standards of 

materiality. However, the CAFC has approved, and we adopt, the test 

established in PTO rule 1.56(a) (h., whether there i s  a substantial 

likelihood that a reasonable examiner would have considered the omitted 

reference or false information important in deciding whether to allow the 

issuance of the patent) as the appropriate starting point for discussing 

threshold materiality. g/ 

The second element requisite to a finding of inequitable conduct is the 

"threshold intent. ** The. . W C  hoo stated -that intent -. and materiality- are -of ten 

interrelated and intertwined. z/ A lesser showing of the materiality of-the 

.- 

withheld information may suffice when an intentional scheme to defraud is 

established, while a greater showing of the materiality of withheld 

information necessarily creates an inference that its non-disclosure was 

"wrongful. ** g/ . 
The CAFC has stated: 

That intent need not be proven with direct evidence . . . 
It may be proven by showing acts the natural consequences - 

- 11/ J.P. Stevens, 747 F.2d 1559. 
121 American Hoist & Derrick Co. v. Sowa C Sons, Inc., 220 U.S.P.Q. 763, 
772-73 (Fed. Cir. 1984). (1) an 
objective "but for" standard; (2) a subjective "but for" standard; and, (3) a 
"but it may have" standard. see also J.P. Stevens, 747 F.2d 1559. 

The standards of materiality include: 

- 131 J.P. Stevens, 747 F.2d at 1559; American Hoist, 220 U.S.P.Q. 763, 773. 
141 Digital Equipment Cow. v .  Diamond, 653 F.2d 701, 716 (1st Cir. 1981) -- cited in American Hoist, 220 U.S.P.Q. at 773. - 151 Id. 
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of which are presumably intended by the actor . . . Proof 
of deliberate scheming io not needed; gross negligence io. 
rufficient . Gross negligence i s  present when the 
actor, judged as a reasonable person in his position, 
should have known of the materiality of a withheld 
reference, J&/ 

Shple negligence, oversight, or a good faith arror of judgment are 

insufficient proof of intent. g/ 
Once the elements of threshold materiality and threshold intent are 

established, the next step of the test for inequitable conduct is to weigh 

them to detennine whether the balance tilts toward a conclusion that 

inequitable conduct occurred. E/ If, after weighing. the tw& elements, 
inequitable conduct is found, then all of the claims of the patent, not just 

those claims to which the inequitable conduct is directly connected, are 

unenforceable. 191 

fl 

Concerning the question of inequitable conduct in the alleged failure of 

complainant to make the PTO aware of the Litton and Disc encoders, counsel for  

respondent Sharp stated at the hearing before the Commission, “I do not 

believe that there are sufficient facts of record to demonstrate that 

[inequitable conduct].” a/ lo further argument was made on this issue at the 

hearing o r  in respondents’ briefs. After a review of the record, we agree 

that there i s  insufficient evidence to show either the requisite level of 
4 

16/ Id. (citations omitted). 
171 3. Although gross negligence in withholding a reference may serve cs a 

b z i s  for a finding of the requisite intent, this presupposes that an 
applicant has the reference before him. 
conduct a prior art search. American Hoist, 220 U.S.P.Q. 772. - 18/ American Hoist, 220 U.S.P.Q. 774. 
19/ See In re Clark, 552 F.2d 523, 626 (C.C.P.A. 1975). 
20/ CTR at 80. 

An applicant is under no duty to 
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materiality o r  a threshold level of intent. 

the nondisclosure of thos,e discs by the applicant does not render the '129 

Accordingly, we determine that 

patent unenforceable by reason of inequitable conduct. 

With regard to the failure of the applicant for the '129 patent to 

disclose the HyType I printer and printer manual, we believe that a 

determination of inequitable conduct is warranted. The first prong of the 

test for inequitable conduct, the "threshold materiality" of the nondisclosed 

information, i s  satisfied on the face of the ID. The ALJ concluded that the 

'509 patent revealed all elements of the HyType I printer and.printer manual 

which are material to a determination of the patentability of the invention 

I 
disclosed in the '129 patent. 211 According to the ALJ, the HyType I printer 

and printer manual was not more material art, if the ,509 patent were a valid 

reference. 221 Therefore, in the absence of the '509 patent, the HyType I 

printer and printer manual would necsssarUy- be. t&e most -materht&-prior-att - ---- _ _  

for purposes of prosecution of the '129 patent. 

The '509 patent was not a valid prior art reference to the application 

f o r  the '129 patent because, as a matter of law, an applicant's own invention 

cannot be prior art to him, absent a statutory bar under 35 U.S.C. S 102(b), 

(c), o r  (6). 231 In fact, the patent examiner in charge of-the '129 patent ' 

application decided that the '509 patent was not a permissible reference and 

substituted another patent in its place in an office action. 241 

prosecution of the '129 patent then continued to issuance and the applicant 

- The 

- 21/ ID at 221. - 221 g. - 231 In re Fout, 675 F.24 at 300 n.2. 
- 241 ID at 221. 
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of the existence of the HyType I printer and printer 

examiner was deprived of subject matter tha; was 

never informed the PTO 

manual. a/ Thus, the 

material to the issuance of the ,129 patent. 

We now turn to the question of whether there is "threshold intent," 

Contrary to the ALJ'o conclusions on this point, proof of deliberate scheming 

is not necessary; gross negligence is sufficient. E/ Gross negligence can be 

found where the reasonable person in the place of an applicant o r  his counsel 

knew or should have h o r n  that the withheld information was material. E/ 
example, in a recent decision the CAFC rejected patent counsel's arguments 

that one in his position would not have disclosed certain material information 

on the basis of a "good faith" misunderstanding of the law. 211 

For 

The Court 
, 

detedned that the nondisclosed informstion, which presented a bar to the 

approval of the patent application under 35 U.S.C. S 102b, was clearly 

material and should have been recognizad asmaterial by patent counsel. 

We believe that the situation presented in this investigation is 

analogous to that before the CAFC in Arws. While deliberate scheming on the 

part of the ,129 patent applicdt or his attorney has not been proven, we are 
- .  

convinced that gross negligence on their part has been established. 

- 251 Id. at 50 (FF 86). - 26/ J.P. Stevens, 747 F.2d at 1560. 
27/ Argus Chemical Cow. v .  Fibre Glass-Evercoat Company, Inc., Appeal No. 

- 28/ Id. at 8-9. 
291 u. at 9. Similarly, the Court found gross negligence where an applicant 

84-1418, slip op. at 8 (Fed. Cir. Apr. 4, 1985). - 

faled to disclose a material reference to a Canadian patent rejecting, inter - alia, the argument that nondisclosure was based on the subjective good faith 
belief that the Canadian patent was inoperable. Driscall v. Cebalo, 731 F.2d 
878, 885 (Fed. Cir. 1984). On the other hand, the CAFC declined to find gross 
negligence where the applicant above was both unaware of the materiality of 
the withheld reference and was not trained and experienced in the evaluation 
of what is or is not prior art. Kansas Jack v. Kuhn, 719 F.2d 1144, 
1151-52 (Fed. Cir. 1983). 
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We note that the attorney employed by the applicant for '129 patent had 
t 

years experience in patent law and had served as a patent examiner at the 

for three years. An experienced patent counsel should have been aware 

that an applicant's own invention (i.e., the '509 patent) could not be prior 

art to him absent statutory bar by 35 U.S.C. S 102(b), (c), or (d) .  Moreover, 

the applicant, who is a sophisticated participant in the patent area and who 

held the patent which arose from the HyType I printer and printer manual, was 

well-aware of their materiality. 311 

the place of applicant and his counsel should have known that the HyType I 

printer/manual were highly material. 

Quite simply, the reasonable person in 

Although the ALJ also recognized the materiality of the-printer and-- - .  

manual, he appears to have relied on the patent examiner's citation of the 

'509 patent on two occasions as the basis for a conclusion that the applicant 

and h i s  attomeg-acted. in good faith,-The. fact that the patent- examiner. kwiee -- 

cited the '509 patent as prior art in rejecting the application f o r  the '129 

patent is not dispositive. 

discussed, applicant and patent counsel should have been aware that the's09 

patent was not good prior art. 

Neither is "good faith" reliance. a/ As has been 

Moreover, the record shows that the examiner 

recognized in the course of the prosecution that the '509 patent was not a * 

good-reference and supplanted the '509 with a new reference (Lundqui-st). %/ 

Although patent counsel was not directly made aware of the examiner's apinion 

as to why the '509 patent was not a good reference, he clearly was cognizant 

301 Kujawa Witness Statement 1-3 (adopted by witness TR at 1045); TR at 

311 In general knowledge of facts by the applicant will also be imputed to 
1%-70. 

h g  counsel, absent the special situation in which the applicant is not 
knowledgeable about the patent process. 
1151-52. 

See Kansas Jack, 719 F.2d at 
This special situation is not. applicable to the present situation. - 32/ See Argus, slip op. at 8-9. - 33/ Id. at 44 (FF 74). 
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that the '509 patent had been supplanted as a prior art reference. 341 At 

that point, a reasonable person would have provided the examiner with the 
I 

HyType I printer/manual, a reference that he should have recognized to be more 

material in the event of the unavailability of the '509 patent. a/ - 

In this instance, we determine that the balance tips toward inequitable 

conduct as a result of the gross negligence of patent counsel. Consequently, 

we find the '129 patent unenforceable by reason of inequitable conduct before 

the PTO. 

, 

- 35/ fd. at 221. - 34/ g&. at 44-45 (FF 75).  
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ADDITIONAL VIEWS OF CHAIRWOHAW STERN 
AND COMMISSIONER LODWICK - * 

INJURY TO THE DOMESTIC INDUSTRY 

In assessing the nature of the domestic industry for purposes of 

determining injury, the ALJ found that **market realities" had resulted in a 

segmented market. &/ The ALJ found, based upon function o r  end use, that 

there are four market segments: 

I. (Low-end)--Machines characterized by portability and 
compactness; low cost, lower speed printers and typewriters; .. 

11. Office grade machines for mall business use; capable 
of sustaining heavy use, but having limited display and 
limited memory; 

The 

printers 

111. Machines covering medium size business uses including 
full function word processing and small business computers; 
characterized by greater memory and text editing ability 
than category 11; 

I V .  (Upper-end)--Higher cost, full function, large 
business machines utilizing dedicated o r  cluster type word 
processing. 21 

ALJ determined that the accused imported rotary wheel typewriters and 

are competitive in the low and middle segments of the market, Q., 

those segments having machines with speeds ranging up to 30 characters per 

second (cps). a/ Although complainant produces printers having a rated speed 
. 

t3f 

practice the '129 patent. 

(the Sprint 8/20) in fulfillment of a contract with Raytheon. 

Q3St these printers art! either of foreign manufacture o r  do not 

Qume manufactured a low-speed, low-cost printer - 
However, 

Raytheon left the word processing business, and complainant ceased manufacture 

of the printer. This was complainant's only exploitation of the patent in 

- 1/ ID at 272. - 2/ fd. at 271. - 3/ fd. at 276. 
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this market segment. levertheless, the Au found that competition existed 

between respondent's typewriters and printers and complainant Qume in 1983. 
* 

Complainant then developed another low-speed printer called the Virgo in 

November 1983, but in January 1984 it moved the manufacture of that printer to 

Puerto Fiico in response to the lower cost of production offshore. A/ On this 

basis the ALJ concluded that complainant was unable to set its prices for 

low-speed printers produced in the United States at a profitable level and 

still compete effectively. z/ 
The ALJ also found that the effect of respondents' unfair acts has been 

to destroy the relevant domestic industry. The ALJ based this finding on the 

belief that this investigation was analagous to Bally/Hidway. In that 
, investigation, the relevant domestic industry was found to have been destroyed 

during the period following the filing o f  the complaint. In this 

investigation, the ALJ determined that the low.speed printer market, -and hence 

the low speed printer industry, ceased to exist when Raytheon tenninated its 

contract with Qume in 1983. As noted previously, such an interpretation of 

the domestic industry, which defines the domestic industry before the filing 

of the complaint, goes beyond the bounds set out by Ballv/Hidway. 

The ALJ also determined that the effect of respondents' imports was to 

substantially injure or destroy the domestic industry in the middle and high 

end of the domestic market. However, the ALJ found that respondents do not 

compete in the upper end of the market, and that complainant has no market- 

share in the newly emerging low-end rotary wheel printer market. &/ Moreover, 

- 4 /  Id. at 278. - 5/ Id. at 280. - 6 /  a. at 283. 



55 

the ALJ found that there has been no direct proof that the respondents 
e 

remaining in this investigation have been the cause of lost sales o r  customers 

to Qume. L/ In the ALJ's opinion, the evidence of injury to complainant lies 

in price erosion, declining profit margins, and excess capacity in Qume's 

middle range printer operations as a result of the availability of low-cost, 

low-speed printers and intense import competition in the middle range of the 

market. g/ 

In this investigation, we cannot agree with the ALJ's conclusions with 

respect to injury to o r  destruction of the domestic industry.- While there is 

no precise or  all-inclusive definition of injury under section 337, e/ the 
I domestic industry must nonaally establish that the infringer holds, or  . - 

threatens to hold, a significant mount of the domestic market for the product 

in question o r  has made significant sales of that product. E/ 
. - -  Other factors khat-tbg-Couuuission -has -frequently eonsidered -in--337--injury - 

analysis include: (1) .the existence of underselling of the imported produet; 

(2) trends in domestic production; (3) employment, profits, and pricing; and 

(4) opportunities to license o r  to increase royalties. Neither the presence 

o r  absence of any single criterion, nor the specific level of a particular 

factor is dispositive of substantial injury. &/ 

considers the special characteristics of each industry -in assessing-the 

The Commission also 

condition of a particular domestic industry. a/ - 

- 71 fd. at 282. - 81 fd. at 284. 
91 Textron Inc. v .  United States International Trade Commission, 753 

- 101 Id. 
111 &, u., Certain Limited-Charge Cell Culture Hicrocarriers, Inv. lo. 

- 121 753 F.2d at 1029. 

F.% 1019, 1029 (Fed. Cir. 1985). 

337-TA-129, USITC Pub. 1486 at 41-43 (1984). 
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We find that even if there were unfair acts o r  methods of competition, 

As the ALJ 
'. 

the requisite injury had not been proven in this investigation. 

held, the market for rotary wheel printing systems is segmented into four 

categories based upon function o r  end use. 

the upper range of the market, and the domestic industry has no market share 

in the low-end of the market, which includes devices in the under 30 cps 

range. 141 Uoreover, there is no independent evidence.to show that the 

Respondents do not compete in 

domestic industry intends to produce for this market segment. 

Accordingly, the domestic industry has not established that the accused 

products hold a significant amount of its domestic market (h., the middle 

, and upper end) for rotary wheel printing systems. 

We further note that the single low-speed printer manufactured by 

complainant, the Sprint 8/20, was a slowed-down version-of a higher speed 

Sprint manufactured to fulfill a contract Prith-Bayf;heon.--~/-_,The -number of 

printers called for under this contract was not produced because Raytheon left 

the word processing business in 1983 rather than-as a consequence - - .  of w o r t s  

of rotary wheel printing systems. =/ 
complaint, complainant moved its sourcing for low-end printers offshore. In 

Then prior to the filing of its 

light of complainant's departure from the low-end of the market, and its 

non-involvement in that market segment during the period relevant to this 

investigation, complainant's attempt to link imports of the accused products - 

* 

- 13/ ID at 269-71. - 141 fd. at 283. - 15/ a. at 258. 
L 161 a. at 152 (FF 287). - 17/ Id. at 277. 
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to the alleged destruction of its low-end printer 

untenable. 

manufacturing operations is . 
Complainant has argued, and the ALJ held, that respondents' sales of  the 

accused devices have caused injury to complainant's middle-range and upper-end 

market. The evidence of record does not support that finding. Respondents do 

not hold a share of the market in which complainant competes. 

direct evidence that the respondents who remain in the investigation have 

caused lost sales o r  lost customers to the domestic industry. g/ 

There is no 

Moreover, 

with the exception of a small decline in the price of complainant's sprint 

model 11/50, prices for the domestic industry's products have generally 

remained stable from November 1982 to February 1984. =/ 
production, the evidence shows that complainant's total printer production nas 

As for domestic 

increased steadily from 1980-83 as have total printer sales and revenue from 

those sales. a/ Finally, the profit.margin-f~ures-given-by.complainant.acs -- 
unsubstantiated by the evidence of record and, therefor~n~sufficiently;.-L-.. 

reliable and probative. 221 

The evidence shows, therefore, neither injury to the domestic industry, 

nor a causal nexus between respondents' alleged unfair acts and injury to the 

domestic industry. a/ As a result, we determine that an industry in the, 

18/ We further note, having found joinder to be inappropriate, the 
dztruction of the industry involved in the Rotary Wheels I investigation is 
irrelevant. - 
- 19/ Id. at 282. - 201 Id. at 201 (FF*s 437-38). - 211 Id. at 200 (FF 436). Based upon the participation in different market 
segments by respondents and complainant, its unreasonable to assume that the 
absence of imports would have increased the domestic industry's production. 
Rather, it appears that the end result would have been an increase in the 
production of foreign sourced low-speed printers which are imported by 
complainant. 
- 221 See, e.R., ID at 284 n.14. - 23/ See Spring Assemblies at 42. 
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United States has not been substantially injured o r  destroyed by the subject . 
imports. 

Tendency to substantiallv injure 

The ALJ determined that a tendency 'to substantially injure the domestic 

industry has been shown vis-a-vis certain models of respondents' printers and 

typewriters which are interfaceable with computers. g/ The ALJ based his 
conclusion on his findings that: (1) these devices enjoy a significant cost 

advantage in foreign manufacture; (2) respondents have the capacity to 

manufacture additional quantities of the accused products; and (3) respondents 
.. . 

have demonstrated an intent to penetrate the domestic market. a/ In 
' analyzing tendency to substantially injure, the ALJ found that the existing 

injury by virtue of price erosion, in combination with the foregoing factors, 

was sufficient cause to believe that future substantial injury would occur. 

If the domestic industry can show that an infringer threatens to hold a 

significant share of the domestic market in the subject articles-or 

threatens to make a significant amount of sales of those articles, a finding 

of tendency to substantially injure may be warranted. 261 Moreover, the 

injury contemplated must constitute a substantive and clearly foreseen threat 

to the future of the industry not based on allegation, conjecture, o r  mere 
s 

possibility. =/ 
Assuming arwendo that the '129 patent is valid, enforceable and 

infringed, a finding of tendency to substantially injure is not warranted. 

241 These devices are listed in the ID at 288. The ALJ determined that other 
mzels of respondents' printers and typewriters are noncompetitive and 
noninjurious. ID at 287. We concur in these findings. - 25/ ID at 286-87. 
- 261 See Certain Combination Locks, Inv. No. 337-TA-45, 50 U.S.P.Q. 1124. 
27/ Textron, Inc. v. United States Int'l Trade Corn., 753 F.2d 1019 (Fed. 
C z .  1985). 
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The accused devices do not hold a share of the segments of the market in . 
which the domestic industry competes, nor is there any indication that 

respondents will attempt to enter those segments. 

foreign capacity are therefore not relevant. Further, the price erosion 

Foreign cost advantage and 
* 

argument is not persuasive for reasons discussed above. Therefore, we 

determine that there is no tendency of the subject imports to substantially 

injure the domestic industry. 

I .  





Vievs of Vice Chairman Liebeler 

On February 15, 1985, the Administrative Law 

Judge ( A L J )  issued an initial determination (ID) that 

there is a violation of section 337 in the 

importation and sale of the rotary wheel printing 

systems under investigation in Certain Rotary Wheel 

Printing Systems, Inv. No. 337-TA-185. I would 

affirm this determination. 

The patent in this case, entitled Rotary Wheel 

Printing System, was issued to Complainant Qume. as 

assignee, on October 3, 1978. The two independent 

claims in the patent cover a feedback compensation 

system for an optical encoder (claim 1) and a hammer 

intensity control (claim 8), both for use in a 

daisywheel printing system. 1 

Before addressing the substantive patent issues, 

I will first consider the proper role for review of 

Initial Determinations. According to Commission 
. 

rules, review of the ID can only be granted if (1) a 

finding or conclusion of material fact is clearly 

1To avoid unnecessary repetition, I will only restate the 
procedural history of this case and the technical aspects of 
the patent where absolutely necessary. The background is 
well-documented in the ID. 



erroneous; ( 2 )  a conclusion o f  law is erroneous, 

without governing precedent, rule O K  law, OK 

constitutes an abuse of discretion; or (3) the 

determination is one affecting Commission 

policy. Once review is granted, however, all 

aspects o f  the case are reviewed & novo by the 

Commissioners. The Commission examines the record 

to decide whether it agrees with the substantive 

patent determinations by the ALJ, and the ALJls 

determinations with respect to the toeconomic issues" 

(i.e.8 domestic industry, injury). 

The statute does not preclude the Commissioners 

from being the original factfinders in Section 337 

cases. HOWeVeK, in view o f  the complex technical and 

legal questions arising when patent validity and 

infringement are at issue, this authority has been 

delegated to an Administrative Law Judge, and - -  - 

properly so. The ALJ can intensely study the patent 

issues peculiar to a particular case aird render a 

well-reasoned decision. Because of both statutory 
. 

- 
2Rule S 210.548 19 C.F.R. Chap. XI. (1984). Review is 
granted at t4e request of one Commissioner. 

3The Commission can "make any finding or conclusions which in 
its judgment are proper based on the record in the 
proceeding." Rule S 210.56, 19 C.F.R. Chap. If (1984). 
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time constraints and-lack of expertise, it would seem 

appropriate to defer to the ALJls determinations on 

patent matters. Review under a clearly erroneous or 

substantial evidence standard would also remove one 

level of bureaucracy from the appellate process. The 

Commission could enact such a standard by 

rulemaking. 4 

This case presents a good example o f  a complex 

The ALJ.studied the technology and the case.* 

applicable law for a considerable period of time and 

then made his findings. The Commission then threw 

out all but the factual record in determining to 

review. Nonetheless, given the present state of the 

Commission rules, I must join the majority in 

reviewing this case novo. 

4The adjudicative provisions o f  the Administrative Procedure 
Act (APA) govern Section 337. The APA provides: "On appeal 
from or review of the initial decision, the agency has all the 
powers which it would have in making the initial decisioq 
except as it may limit the issues on notice or by rule.Ii 5 
U.S.C. 557(b) (1980). 

5At the oral hearing before the Commission, the attorney 
representing the ITCIS Office of Unfair Import Investigations 
stated: 

In this particular case, the patent is a pretty complex 
electronic patent which certainly this staff member and the 
staff as a whole did not have the capability to master that 
technology in order to do the j o b  that would have to be 
done if we were to take a position in this investigation. 

Transcript at 106, Oral Argument In re Certain Rotary Wheel 
Printing Systems, Inv. No. 337-TA-185 (May 28, 1985). The 
staff attorney will typically spend as much time investigating 
the case as the ALJ. 
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1. Whether U.S. Letters Patent 4,118,129 (the 

'129 Patent) is invalid bv virtue of anticipation 

within the meaninu of 35 U.S.C. 5 102tcr) ( 1980). 

Section l02(g) provides in relevant part that a 

patent shall be issued ''unless before the applicant's 

invention . . . the invention was made in this 
country by another who had not abandoned, suppressed, 

O K  concealed it.it6 

invention of claim 8 of the '129 patent was 

anticipated by the Zodiac word processing system and 

the Mark I printer developed by Xerox. They assert 

that the Zodiac/Mark I system was conceived and 

reduced to practice as early as 1972 and that the 

Zodiac system corresponds to each element of claim 8 

Respondents argue that the 

I 

of the '129 

The ALJ 

a p p 1 i c a n t mi 

pa t e n t '. 
incorrectly stated that the patent 

st have had knowledge of thc anticipa :ory 

art before section 102(g) could operate as a bar to 

the issuance o f  a valid patent.7 No such 

6For purposes of the discussion of reduction to practice, I 
assume arcruendo that the Zodiac system shows every element of  
claim 8 and the Zodiac was not abandoned, suppressed, or 
concealed within the meaning of section 102(g). I make no 
determination on these issues. 

'ID at 211. 
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requirement exists.8 . Because the ALJ found that 

the lack of knowledge of the applicant was sufficient 

to bar a section 102 argument, the ALJ did not make 

certain necessary f.adings of fact. Thus, there is 

no finding on whether the ISS controller was reduced 

to practice prior to the Complainant's invention. 

After reviewing the record, I find that there is no 

clear and convincing evidence that this reduction to 

practice occurred. 

Zodiac was the name given to the word processing 

system under development by Xerox. Diablo 

Corporation was in charge of building a printer that 

could handle proportional spacing and multiple hammer 

intensities. ISS Corporation undertook development 

of the controller. The controller, or control unit, 

contained the circuitry that controlled character 

position selection and hammer intensity. The 

controller and the Mark I printer were completely 

separate. 9 

Grundherr, the inventor under the '129 patent, 

worked at Diablo on the printer. As noted earlier, 

8Kimberly-Clark Corp. v. Johnson C Johnson, 745 F.2d 1437, 
1445-46 (Fed. Cir. 1984); Full Mold Process v. Central Iron 
Foundry, 489 F. Supp. 893, 899 (E.D. Mich. 1980); I. Kayton, 
Kayton on Patents 4-23 (2d ed. 1983). 

91D at 31. 
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he l a c k e d  knowledge a-s t o  the o p e r a t i o n  o f  t h e  ISS  

c o n t r o l l e r .  J u s t  as t h i s  lack o f  knowledge d o e s  n o t  

bar a s e c t i o n  1 0 2 ( g )  o b j e c t i o n ,  n e i t h e r  d o e s  it p r o v e  

t h a t  t h e  ISS  c o n t r o l l e r  was r e d u c e d  t o  practice.  

A l t h o u g h  t h e  ALJ d i d  e x p l i c i t l y  f i n d  t h a t  t e n  

p r o t o t y p e s  o f  t h e  Mark I p r i n t e r  had b e e n  b u i l t  i n  

1 9 7 2 ,  he hedged o n  t h e  i s s u e  o f  t h e  c o n t r o l l e r ,  

p r o b a b l y  b e c a u s e  he  f e l t  s u c h  a f i n d i n g  vas 

u n n e c e s s a r y .  

10 

P a t e n t s  are presumed t o  be  val id .  The burden  

i s  on t h e  party a s s e r t i n g  i n v a l i d i t y  t o  r e b u t  t h i s  

lOThe ALJ made several r e f e r e n c e s  t o  t h e  c o n t r o l l e r  t h a t  
i n d i c a t e  he vas n o t  prepared t o  f i n d  t h a t  t h e  c o n t - r o l l e r - w a s ' A  
r e d u c e d  t o  practice.  F o r  i n s t a n c e ,  h e  s ta tes ,  "Lastly,  
r e s p o n d e n t s  c i t e  t o  X e r o % ' s  Z o d i a c  system w i t h  i t s  ISS 
c o n t r o l l e r  and Mark 1 p r i n t e r  as b e i n g  p r i o r  a r t ,  i n  t h a t  it. . . .  
was allecredlv c o n c e i v e d  and r e d u c e d  t o  practice i n  1971 . "  I D  
a t  8 8 .  The ALJ a t  o n e  p o i n t  assumes  a r a u e n d o  t h a t  t h e  ISS  
c o n t r o l l e r  might  have b e e n  r e d u c e d  t o  prac t i ce ,  b u t  g o e s  no 
far ther .  ID a t  8 9 .  The ALJ d o e s  i n d i c a t e  t h a t  MK. Grundherr  
d e s i g n e d  a c o n t r o l l e r  as  a n  i n t e r f a c e  b e t w e e n  a n  e x t e r n a l  data 
s o u r c e  and t h e  Mark I p r i n t e r  so  t h a t  the p r i n t e r  c o u l d  b e  
tested.  T h i s  u n i t  b o r e  no r e s e m b l a n c e  t o  t h e  ISS  c o n t r o l l e r ,  
The ALJ c o n c l u d e s  t h a t  l i t h e  e v i d e n c e  shows he  c o u l d  c h e c k o u t  
the  f u n c t i o n s  o f  t h e  Mark I w i t h o u t  h a v i n g  access t o  t h e  ISS  
c o n t r o l  u n i t . "  I D  a t  3 2  n .3 .  T h i s  l a s t  s e n t e n c e  c o u l d  be  read 
t o  p r e s u p p o s e  t h e  e x i s t e n c e  o f  t h e  ISS c o n t r o l l e r ,  b u t  i t  i s  
ambiguous i n  l i g h t  o f  t h e  A L J I s  h e s i t a t i o n  t o  f i n d  a r e d u c t i o n  
t o  pract ice .  

1 1 3 5  U.S.C.5 282 ( 1 9 8 0 ) ;  A t l a s  Powder Co. v .  E.I. DuPont De 
Nemours,  7 5 0  F . 2 d  1 5 6 3 ,  1573  (Fed. C i r .  1 9 8 4 ) .  

6 



12 presumption by clear- a'nd convincing evidence. 

Because the ALJ failed to make the appropriate 

findings on the issue of reduction to practice, it is 

left to the Commission to determine whether the 

record evi.dence is clear and convincing on this 

point. I determine that the Respondents have not met 

their burden. 

In their pre- and posthearing briefs, Respondents 

cite both to the ID and the transcript to support 

their contention that the ISS controller had been 

reduced to practice prior to the invention set forth 

in claim 8 of the '129 patent. Most of the citations 

to the ID and the transcript relate to the date when 

the Mark I printer prototypes were first built and 

available for testing.13 The ISS controller was 

separate from the printer and the subject of 

different problems. For example, the team at Diablo 

was concerned with print wheels and steppet 

I 

laAmerican Hoist 6, Derrick Co. v. Sons, Inc., 725 F.2d f3S0, 
1359-60 (Fed. Cir), cert. den. - U.S. -, 105 S. Ct. 95 
(1984); Hycor Corp. v. Schlueter Co., 740 F.2d 1529, 1536-37 
(Fad. Cir. 1984). 

13See, - -.,Brief of Respondents Sharp Corp. and Sharp 
Electronics Corp. for Review o f  Initial Determination at 25-26, 
Brief o f  Respondent Nakajima All Co., Ltd. on the Patent Issues 
Under Review at 13-15. 
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motors,l4 mechanical problems unassociated with the control 
logic. 

Some excerpts from the transcript do lend support to the 
Respondents' position. [During one camera session, Mr. 
Kenneth Campbell, listed as co-inventor of the control logic 
for the Mark I, testified as follows: 

0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***********? 

Mt. Campbe.11 was subsequently-subjected to - 

cross-examination: 

0 -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

14Transcript at 1899, 1902. 

15Transcript at 2040 (emphasis added). 

8 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*? 

A.  

**. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  

Although sales or commercial success are not 

necessary to prove a reduction to practice. evidence 

of the commercial success of the ISS controller prior 

to the actual reduction to practice of the I129 

patent certainly would be sufficient to show 

anticipation. The '129 patent application was filed 

on July 1, 1974. l6 Mr. Campbell is uncertain as to 

when sales actually began, and there i s  scant other 

evidence on this subject. We must therefore look for 

testing. Mr. Campbell's testimony suauests that the 

controller may have been reduced to practice as early 

as 1972. However, it is unclear whether the clusel* # 

with the Mark I printer in 1972 constituted a 

reduction to practice. Mr. Campbell, whose 

recollection of events was shaky, was named as - 

co-inventor of the Zodiac patent. Even this 

16This was the date of constructive reduction to practice for 
the I129 patent. Complainant argued that the actual reduction 
to practice occurred earlier. I need not reach this issue. 

9 



ambiguous testimony lbust be discarded unless it is 

independently corroborated. 17 

There is no documentation in the record 

concerning when the controller operated in a manner 

that achieved its intended purpose. There seems to 

be persuasive evidence that Mark I printers were 

being delivered for testing of the Zodiac system in 

17In Ralston Purina Co. v. Far-Mar-Co., Inc., 586 F. Supp. 
1176 (D. Kan. 1984), the court held that an actual prior 
reduction to practice must be independently eorrob’atate-d -in a-11 
situations and by evidence other than by the testimony of the 
alleged inventor OK by documents originating from’him. Thus, 
the alleged inventor’s notebooks unsigned by witnesses and 
weekly progress reports by inventors to their superiors do not 
provide independent corroboration of prior reduction to 
practice because they -are merely self -s-erving declarations. 
Moreover, the court found that even a statement by a witness 
with general knowledge about the products being used as 
starting materials and the thrust of the experimentation, and 
who was present at the-time sf- t-he testing, is insuff-ici.ent 
corroboration of prior reduction of a process for making 
protein product. The court noted that this independent 
corroboration test, while generally required to obtain priority 
in an interference proceeding, is also required to establish a 
reduction to practice of prior art to invalidate a patent. See - also Reese v. Hurst, 661 F.2d 1222, 1225 (CCPA 1981): Velsicol 
Chemical Corp. v. Monsanto Co., 579 F.2d 1038, 1048 (7th Cir. 
1978) (facts of case required greater corroborative evidence 
than that supplied by inventor’s testimony and notebook pages 
and by testimony and reports of his supervisor based entirely 
on information received from the inventor); In re Reuter, 670 
F.2d 1015, 1022 (CCPA 1981) (Itwe agree with appellant that 
Poynter’s [the inventor] uncorroborated statements regarding 
his alleged prior invention are entitled to no weight”). It is 
interesting to note that In re Reuter was cited by Respondent 
Sharp as support for the proposition that independent 
corroboration was unnecessary. Reply Brief of Respondent 
Sharp, at 4 (May 10, 1985). 

10 



1973. Apparently at least one of the printers 

was to be sent to ISS for testing. ~ r .  Koenig, 

who was Director of Engineering f o r  Diablo, testified 

that 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2o Testing and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

some type of aluselo began in 1972/73, while commercial 

6uccess occurred in 1976. Thus, sometime between 

1972 and 1976, according to Respondents' witnesses, 

the ISS controller was reduced to practice. 

Some cases have determined that where a research 

and development program is highly routinized, an 

actual witnessing of the reduction to practice is not 

necessary. 21 

required. 22 

testimony concerning memoranda and letters being sent 

back and forth, none of it deals directly with the 

But independent verification is still 

Despite a voluminous amount of 

18TranSCKipt at 1878, Exhibit 126C. 

19TranSCtipt at 1883 (**********I. . 

20Transcript at 1898. 

21E,cr., Berges v .  Gottstein, 618 F.2d 771, 774-75 (C.C.P.A. 
1980). 

22u.; Donohue v. Baudry, 223 U.S.P.Q. 823, 826-27 (PTO Bd. 
Pat. Int'f 1984) (inventor's notebook was periodically 
witnessed by co-workers who were familiar with the inventor's 

- 

Work). 

11 



23 status of the ISS controller. 

Thus, the evidence on this point is at best 

inconclusive. In a recent case, the Court of Appeals 

for the Federal Circuit (CAFC) held that in an 

interference case, an administrative proceeding, only 

a preponderance of the evidence was necessary to 

establish an actual reduction to practice. 24 

230ne memorandum of record indicates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
** * * * * * ** *** ***XI1*iftsC-lb--.ym ; Rft- mC ~ - 
(********R******R***********). Because the Zodiac/Mark 1 

I 

system was still in testing as of January 1973 (prototypes of 
the Mark I were still being built (See Exh. Rxt-103C). it is 
unclear how a customer could already own the Zodiac system. 
Moreover. the term controller seems to have had several 
different meanings in-"th€s-investigati'on. . The control logic 
embodied in claim 8 does not deal with I@******** 

**************.I' - Thus,' this controller may not be the one at 
issue in this case; - Finally. i'n-this dame memorandum, two 
paragraphs .later-,- the author notesi> - 7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [si-c].fl Although 
reduction to practice does not require perfection, proof pf 
reduction to practice does require clear and convincing 
evidence. The memoranda presented to the ALJ fall short. 

241n Lacotte v. Thomas, 758 F.2d 611 (Fed. Cir. 19851, the 
junior party provided independent evidence to the Board of 

and notebook entries with respect to the process invented for 
replicating video discs. This evidence, in part, consisted of 
testimony by one of the inventor's research associates that he 
supplied the inventor with materials necessary to practice the 
invention. Another research associate testified that he 
examined replicate media that had been contact printed by the 

Patent Interferences to corroborate the inventor's testimony - 

(Footnote continued to page 13) 
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Although the instant-case is an administrative 

proceeding, it is more closely analogous to a 

district court case than to a proceeding before the 

Board of Patent Interferences. The proper 

evidentiary burden in district court, and hence upon 

Respondents, is one of clear and convincing 

evidence. 25 Even under the lower preponderance of 

the evidence standard, however, Respondents have 

failed to present sufficient evidence to overcome 

their burden of proof concerning the reduction to 

practice of the ISS controller. Neither the 

testimony of the inventor nor the corroborative 

testimony o f  Respondents' other witnesses was 

persuasive on this matter'. 

I do not find even a preponderance of the 

evidence indicating that the ISS controller w a s .  - 

reduced to practice prior to the constructive 

reduction to practice of the I129 patent. Thus, I 

. 
(Footnote continued from page 12) 
process. Id. at 612. The CAFC stated that "the combination of 
such corroborating testimony and independent circumstantial 
evidence within an organized research program was more than 
adequate . . . I @  to sustain the Board. Id. at 613. Contra In 
re Reuter, 670 F.2d 1015, 1021 n . 9  (CCPA1981) (clear and 
convincing evidence of prior invention required in interference 
case); Suitzer v. Etzel, 531 F.2d 1062, 1065 (CCPA 1976). 

25586 F. Supp. at 1212. 
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c a n n o t  s u s t a i n  Respondents ' '  c o n t e n t i o n  t h a t  claim 8 

was a n t i c i p a t e d  by t h e  I S S  c o n t r o l l e r .  

2 .  Whether the I129 P a t e n t  i s  i n v a l i d  as  o b v i o u s  

W f i l .  

R e s p o n d e n t s  c o n t e n d  t h a t  under  s e c t i o n  103 b o t h  

claims 1 and 8 are  r e n d e r e d  i n v a l i d  b e c a u s e  t h e  

claimed i n v e n t i o n s  would have b e e n  o b v i o u s .  They 

assert  t h a t  t h e  ALJ improperly narrowed t h e  s c o p e  of  

t h e  r e l e v a n t  p r i o r  a r t  c a u s i n g  him t o  m i s d e f i n e  t h e  

p e r s o n  o f  o r d i n a r y  s k i l l  i n  t h e  a r t .  I w i l l  c o n s i d e r  

each claim separate ly .  

a .  C l a i m  lz6 

C l a i m  1 deals  w i t h  t h a t  p a r t  o f  t h e  

i n v e n t i o n  r e l a t i n g  t o  t h e  o p t i c a l  e n c o d e r .  

R e s p o n d e n t  Sharp a r g u e s  t h a t  the ALJ f a i l e d  t o  

c o n s i d e r  t h e  r e l e v a n t  p r i o r  a r t  r e f e r e n c e s - i a  - =  1 - 1  

~ o m b i n a t i o n . ' ~  S h a r p  asserts .  t h a t  t h e  r e l e v a n t  

p r i o r  a r t  f o r  claim 1 was o p t i c a l  s e n s o r  a n d  e n c o d e r  

a r t .  The ALJ d e f i n e d  the p e r s o n  of o r d i n a r y  s k i l l  as 

o n e  h a v i n g  knowledge o f  c o n t r o l  l o g i c  d e s i g n  for 
* 

26Commiss ioner  Lodwick c o n c u r s  w i t h  Vice Chairman Liebeler  
r e g a r d i n g  t h i s  i s s u e .  

27Brief  o f  S h a r p  o n  Review a t  41, 43-47. 
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p r i n t i n g  systems. 2 8  -Sharp' c o n t e n d s  t h a t  t h i s  

p e r s o n  o f  o r d i n a r y  s k i l l  s h o u l d  a l s o  have knowledge 

of o p t i c a l  e n c o d e r  d e s i g n  and t h a t  a p e r s o n  w i t h  s u c h  

knowledge would have f o u n d  t h e  i n v e n t i o n  o f  claim 1 

o b v i o u s  over the three r e l e v a n t  p r i o r  a r t  p a t e n t s  i n  

c o m b i n a t i o n .  

After c a r e f u l l y  c o n s i d e r i n g  t h e  ID, I have 

c o n c l u d e d  t h a t  t h e  ALJ i m p l i c i t l y  d e f i n e d  t h e  p e r s o n  

o f  o r d i n a r y  s k i l l  i n  t h e  a r t  i n  t h e  manner s u g g e s t e d  

by S h a r p .  The f a c t  t h a t  t h e  ALJ  d i d  n o t  do so  

e x p l i c i t l y  i s  u n f o r t u n a t e  b u t  it i s  harmless 
29 error. 

The ALJ examined t h e  p r i o r  a r t  d e a l i n g  w i t h  

feedback  l o o p s  a n d  o p t i c a l  e n c o d e r s .  He c o n s i d e r e d  

t h e  p r i o r  a r t  b o t h  separately and i n  c o m b i n a t i o n .  

The ALJ  stated.  

I t  i s  a l l e g e d  t h a t  o n e  o f  o r d i n a r y  s k i l l  i n  t h e  
a r t  c o u l d  e a s i l y  have c o n s t r u c t e d  t h e  
e l e c t r o - o p t i c a l  e n c o d e r  device o f  claim 1 o f  t h e  
'129 p a t e n t ,  a t  t h e  time t h e  !129 device was 
made. by c o m b i n i n q  t h e  c o n c e p t s  f r o m  t h e  8 

Dubauskas  p a t e n t  a n d / o r  t h e  H o l t e r - p a t e n t  w i t h  a n  
o p t i c a l  e n c o d e r  s u c h  as t h a t  o f  t h e  K o c h e r  - 

2 8 1 ~  a t  57 (FF 1 0 2 ) .  2 1 4 .  

2 9 1 t  would have b e e n  be t ter  t o  remand t h i s  i s s u e  t o  t h e  ALJ 
b u t  due  t o  s t a t u t o r y  time c o n s t r a i n t s ,  t h i s  o p t i o n  was 
u n a v a i l a b l e .  
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p a t e n t .  3 0  

The ALJ  proceeded t o  e v a l u a t e  each o f  t h e  p a t e n t s  

separately and t h e n  i n  c ~ m b i n a t i o n . ~ '  

c o n c l u d e d  t h a t  t h e  c o m b i n a t i o n  o f  t h e  r e l e v a n t  p r i o r  

The ALJ  

a r t  d i d  n o t  i n d i c a t e  t h a t  the  claimed i n v e n t i o n  would 

have b e e n  o b v i o u s :  

E v e n  a s s u m i n g  t h a t  t h e  u s e  o f  a feedback l o o p  on 
a r o t a r y  o p t i c a l  p o s i t i o n  s e n s o f  was known d u r i n g  
t h e  r e l e v a n t  time p e r i o d  and t h a t  t h e  need  f o r  
c o m p e n s a t i n g  l i g h t  s o u r c e s ,  p a r t i c u l a r l y  LED 
l i g h t  s o u r c e s ,  f o r  a g i n g  was known a t  t h e  time of 
G r u n d h e r r ' s  work on t h e  '129 device,  the 
Dubauskas  and H o l t e r  p a t e n t s ,  i n  view o f  the  
Kocher p a t e n t  s t i l l  have n o t  b e e n  shown t o  r e n d e r  
t h e  '129 claim 1 device o b v i o u s -  to a,  p e r s o n  o P  
o r d i n a r y  s k i l l  i n  t h e  a r t .  . . . The p r i n c i p a l  
e v i d e n c e  c o n c e r n i n g  t h e  r e l a t i o n s h i p  b e t w e e n  - 
these p a t e n t s  and t h e  Grundherr  o p t i c a l  e n c o d e r  
d i s c  w i t h  feedback  loo^ i s  t h e  t e s t i m o n y  of D K .  
B e r n s t e i n .  D r .  B e r n s t e i n  i s  s e l f - p r o f e s s e d l y  one 
o f  I1superior-"-  ~-ki l l -  i n  t h e  a r t .  --. -.--. On t h e  
o t h e r  hand,  a p e r s o n - o f  o r d i n a r y  s k i l l  in t h e  
a r t ,  Mr. Beery,  c h a r a c t e r i z e d  Mr. Grundherr"Is ' -  
e n c o d e r  w i t h  t h e  feed-bactcfoup as , l1supeY .. c 1  * 

creative.1132 

- -  *.. 

I n  view o f  these f i n d i n g s  by t h e  A L J ,  I c o n c l u d e  t h a t  

h e  c o n s i d e r e d  these p a t e n t s  i n  c o m b i n a t i o n  and found v 

Mr. G r u n d h e r r l s  work a n o n o b v i o u s  improvement o v e r  

them. The f a c t  t h a t  t h e  ALJ  c o n s i d e r e d  these p a t e n t s  

~~ 

3 0 I D  a t  6 3  (FF 1 0 9 )  (emphasis added) .  

3 1 1 ~  a t  63-70 .  

3 2 1 D  a t  6 9  (FF 117)  (emphasis added) .  
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in such depth indicates that he determined that 

knowledge of these fields would have been possessed 

by a person of ordinary skill in the art. The fact 

that he did not explicitly state this conclusion is 

harmless error. 

Sharp contends that when these three patents are 

read in combination, it is evident that they reveal 

every element of claim 1. However, the courts have 

recognized that virtually all inventions are some 

combination of previously known elements. 33 

Beery testified that the invention embodied in claim 

1 was Insuper creative.Il 34 

testimony per~uasive.~' 

Mr. 

The ALJ found this 

Moreover, the ALJ found 

33See, - e.q., Environmental Designs Ltd. v. Union Oil Co., 713 - 

F . 2 d  6 9 6 ,  6 9 8  (Fed. Cir. 1 9 8 3 1 ,  cert. den., -U,S. ,, 104 S. 
Ct. 709 ( 1 9 8 4 ) .  

34The ALJ noted that Mr. Beery, an employee of ITT, the 
parent corporation of Qume, and Mr. Grundherr, the inventor o f  
the I 1 2 9  device, were both interested parties. The ALJ found 
their testimony credible in view of corroborating testimdny 
from one of Respondents' witnesses. ID at 5 6  n . 6 .  

35Mr. Grundherr was questioned by Sharp on this subject at 
the hearing: - 

Q So you took standard components and combined them in a 
standard way with a standard feedback loop to add to a 
standard optical encoder? Isn't that correct? 

A Yes, but it was never done before with an optical 
encoder as far as I know. 

(Footnote continued to page 18) 
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“[tlhe optical encoder design contributed to a 

smaller, faster, more reliable printer with fewer 

moving parts . . . ) I  and thus contributed to the 

commercial success of the printer. Commercial 

success is an important secondary consideration on 

the question of obviousness. 36 

conjunction with Mr. Beery’s testimony and the 

thorough analysis of the prior art by the ALJ, 

provides sufficient support to uphold the ALJ. 

This success, in 

It should be noted that the three patents 

discussed above were not considered in combination by 

the patent office. In fact, two of the patents 

apparently were not cited as prior art at all. In a 

recent district court case, however, it was once 

again reiterated that “all evidence, whether 

considered by the examiner or not, .must. be alear-and -.- 

convincing to prove facts capable o f  overcomi-ng the- 

presumption. It 37 

burden. 

I 

Respondent Sharp has not met this 

(Footnote continued from page 17) 

Transcript at 792. 

36Graham v. John Deere Co., 383 U . S .  1 (1966). 

37Ralston Purina Co. v. Far-Mar-Co. Inc., 586 F. Supp. 1176, 
1212 (D. Kan. 1984) (citing American Hoist & Derrick Co. v. 
Sowa 6 Sons, 725 F.2d 1350, 1360 (Fed. Cir. 1984) and Connell 
v. Sears, Roebuck 6 Co., 722 F.2d 1542, 1549 (Fed. Cir. 1983)). 
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b. Claim 8 

I adopt the ALJ's findings in upholding the 

validity of claim 8 under 35 U.S.C. S 103 (1980). 

3. Whether the '129 Patent is invalid for 

failure to disclose "best mode'' as required bv 35 

u.4.c. s 112 (19801. 

I concur with the majority in affirming the ALJ'S 

decision to reject Respondents' argument that the 

'129 patent failed to disclose the best mode 

contemplated by the inventor. 

4. Whether the '129 Patent is unenforceable by 

reason of inequitable conduct before the United 

States Patent and Trademark Office in connection with 

the Patent applicantts alleged failure to disclose 

relevant Drier art consistinu of the HY Type I 

printer and manual and-certain optical encoders .- :--*:.:.: 1 

38 manufactured bv Litton Disc. 

a. Inequitable Conduct 

The Patent Act of 1952 provides that 
e 

unenforceability is a defense to a patent 

infringement suit." Inequitable conduct before 

38Commissioner Lodwick concurs with Vice Chairman Liebeler 
regarding this issue. 

3935 U.S.C. S 282 (1980). 
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t h e  Patent a n d  T r a d e h a r k  Off ice  r e n d e r s  a p a t e n t  

u n e n f o r c e a b l e  i n  i t s  ent irety .  40 

In t h e  p a r e n t  p a t e n t  a p p l i c a t i o n  f o r  t h e  '129 

p a t e n t ,  t h e  p a t e n t  examiner twice c i t e d  as  p r i o r  a r t  

a p a t e n t  ( t h e  '509 p a t e n t )  t h a t  had b e e n  i s s u e d  t o  

G r u n d h e r r .  W i t h o u t  any e x p l a n a t i o n  t o  t h e  p a t e n t  

a t torney,  h o w e v e r ,  t h e  examiner made no refeience t o  

t h e  '509 p a t e n t  i n  t h e  c o n t i n u a t i o n  a p p l i c a t i o n  t h a t  

r e s u l t e d  i n  t h e  '129 p a t e n t .  A p p a r e n t l y ,  t h e  

omiss ion  o f  t h e  reference b y  t h e  examiner was b e c a u s e  

t h e  I509 p a t e n t  had an issuance d a t e  o f  January 7, 

1975, w h i c h  was a f t e r  t h e  f i l i n g  d a t e  o f  t h e  p a r e n t  

a p p l i c a t i o n ,  a n d  t h e  '509 p a t e n t  a n d  t h e  '129 

a p p l i c a t i o n  had t h e  same inventive e n t i t y  

( G r u n d h e r r ) .  R e s p o n d e n t s  a l l e g e  that  t h e  f a i l u r e  o f '  

t h e  p a t e n t  attorney t o  bEing-  -th cmmecciaB-- 

embodiment o f  t h e  p a t e n t  Cuttie a t t e n t i o n  of t h e '  

p a t e n t  examiner c o n s t i t u t e d  i n e q u i t a b l e  c o n d u c t .  T h e  

ALJ f o u n d  t h e  a l l e g e d  i n e q u i t a b l e  c o n d u c t  i n  t h e  

i n s t a n t  case t o  b e  p e r h a p s  an t t o v e r s i g h t  o r  an 
erroneous j u d g m e n t  made i n  good f a i t h . "  41 

I n  J . P .  Stevens 6 C o . ,  fnc. v. L e x  T e x  L t d . ,  

40- J . P .  Stevens 6 C o . ,  Inc. v .  L e x  T e x  L t d . ,  Inc . ,  747 
F . 2 d  1553, 1561 ( F e d .  C i r .  1984). 

41ID a t  222 ( q u o t i n g  O r t h o p e d i c  E q u i p m e n t  C o .  v. A l l  
O r t h o p e d i c  A p p l i a n c e s ,  707 F . 2 d  1376, 1383 ( F e d .  C i r .  1983)). 
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.* I nc 42 the CAFC held'that to establish inequitable 

c o nduc t , bo t h t hr e s ho Id ma t e r i a 1 i t y and I@ t hr e s ho 1 d 

intent" must be shown. There, the applicants failed 

to disclose two patents, Weiss and DaGasso, that were 

"clearly important. (I After this finding o f  

materiality, the court considered whether the 

requisite intent was present. The court noted that 

proof of "deliberate scheming" was not necessary; 

gross negligence was enough. 4 3  

that "[alpplicants clearly should have known of the 

The court found 

materiality o f  Weiss and DaGasso, especially after 

they took licenses under Weiss and its counterparts, 

had their foreign applications rejected on Weiss, and 

had similar claims in their virtually identical 

[earlier patent] application rejected on - 

DaGasso. I) 44 The court found that even if this were 

not deliberate scheming, "there was clearly reckless 

or grossly negligent activity." u 

In order to find inequitable conduct, there must 

45 

be clear and convincing evidence that the two 

- 

42747 F.2d 1553 (Fed. Cir. 1984). 

431~1. - at 1560. 
44Id. - at 1567. 
451d. - at 1567. 
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thresholds have beenmet. 46 

is insuff ic ient  t o  j u s t i f y  overruling the ALJ's 

determination w i t h  respect t o  intent .  There seems t o  

be l i t t l e  d o u b t  that  if the '509 patent was n o t  a 

proper reference, then the Hy Type printer and manual 

were the most material prior a r t .  

ALJ found, and I agree, that  arguably section 304 o f  

the Manual o f  Patent Examining Procedure c o u l d  be 

read t o  indicate that  the prior application o f  the 

same inventor may become a prior a r t  reference t o  a 

second application,  if the f i r s t  one has been 

assigned. T h i s  rule only  applies when the 

applications are  copending, as was the case here for  

the period between J u l y  1, 1974 and January 7, 1975. 

T h i s  rule ra i ses  the question as t o  whether the 

printer and manual were material prior a r t .  

The evidence before me 

However, the 47 

I have two other concerns. F i r s t ,  there i s  some 

evidence on the record that  the patent attorney d i d  

n o t  know o f  the commercial embodiment o f  the '509 

patent ( the Hy Type I printer and/or maintenance 

, 

46747 F.2d  a t  1559, 1564. 

47fD a t  221. 
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48 manual) during prosecution of the I129 patent. 

An attorney will not be held to the knowledge of the 

inventor where the inventor is not knowledgeable 

about patent law. 49 

'509 patent twice. Was the examiner grossly 

Second, the examiner cited the 

negligent in these acts? Does reliance on the 

examiner constitute gross negligence? I am not 

prepared to answer 'either of these questions in the 

affirmative. The line between gross negligence and 

negligence is far from clear. 50 The ALJ had the 

parties before him and believed the patent attorney, 

concluding that the error may have been simple 

negligence or oversight. I concur with the ALJ and 

therefore am unable to find clear and convincing 

evidence of inequitable conduct by the patent 

attorney prosecuting the- '129 patent. 

48Transcript at 1135. 

49Kansas Jack, Inc., v. Kuhn, 719 F.2d 1144, 1152 (Fed. Cir. 
1983); In re Kubicek, 200 USPQ 545 (Comm'r Pat. 6 Tm. 197'8). 

50In J . P .  Stevens, the court stated that !'gross negligence is 
present when the actor, judged as a reasonable person in his 
position, should have known of the materiality of a withheld 
reference." 747 F.2d at 1 5 6 0 .  Although the court says that it 
is defining gross negligence, its definition corresponds with 
that o f  negligence. The court however goes on to conclude that 
simple negligence, oversight, or a good faith error of judgment 
are insufficient proof of intent. This seems to be 
inconsistent. See also Argus Chemical Corp. v. Fibre 
Glass-Evercoat Co., Inc., Appeal No. 84-1418 (Fed. Cir. Apr. 4, 
1985). 
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b. I join the majority in its determination not 

to reverse the ALJis decision concerning the purchase 

of the optical discs from Litton and Disc. 

5. Whether the devices manufactured and 

imported by Respondents infrinqe claim 8 of the I129 

patent? 51 

I would affirm the ALJis determination that file 

vrapper estoppel does not limit the range of 

equivalents for independent claim 8. 52 

are remarks directed toward claims 8-14, made by the 

At issue 

patent attorney during prosecution of the I129 

patent. Respondents contend that the remarks should 

be read to apply to claim 8, thereby limiting 
I 

coverage of the claim to situations where the print 

wheel is in position before the hammer intensity 

information is fetched. 

51The Commission was especially interested in the effect, if 
any, of prosecution history estoppel on the question of 
infringement under the doctrine of equivalents. 

52The doctrine of equivalents provides that infringement will 
not be avoided if the device I8petforms substantially the same 
function in substantially the same way to obtain the same - 
result." Graver Tank 6 Mfg. Co., Inc. v. Linde Air Products 
Co., 339 U.S. 605, 608 (1958). A means plus function claim, 
such as claim 8, is construed to cover the corresponding 
structure, material or acts described in the specification and 
equivalents thereof. 35 U.S.C. 112 (1980). File wrapper 
estoppel is used to limit the range of equivalents. Hughes 
Aircraft Corp. Co. v.  United States, 717 F.2d 1351, 1362 (Fed. 
Cir. 1983); Palumbo v. Don-Joy Co., Appeal No. 84-1691 (Fed. 
Cir. May 20, 1985). 
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In view of the language of claim 11 that provides 

specifically for this limitation, I would affirm the 

ALJ's finding that these remarks did not apply to 

claim 8. I do not base this conclusion on the ALJ's 

finding that it was 8@unnecessary88 for the patent 

attorney to restrict claim 8. Courts do not 

speculate whether a particular claim limitation is 

necessary to overcome a prior art rejection by the 

examiner. 53 

particular remark in question was directed toward 

claim 8 when no amendment to claim 8 was made and the 

limiting language is in fact found in claim 11. 

In D . M . I . ,  Inc., v. Deere f Co., 55 the alleged 

infringer argued that a restriction present in a 

dependent claim also applied to the independent 

claim. The CAFC reiterated, Where some claims are 

broad and others narrow, the narrow claim limitations 

cannot be read into the broad whether to avoid 

Rather, I refuse to assume that the 

54 

53m Prodyne Enterprises, Inc. v. Julie Pomerantz, Inc., 743 
F.2d 1581, 1583 (Fed. Cir. 1984): Kinzenbaw v. Deere 6 Co., 7 4 1  
F.2d 383, 389 (Fed. Cir. 1984). 

5 4 1 ~  at 118 (FF 2151, 235. 

55755 F.2d 1570. 
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invalidity o r  to escape infringement.I@ 56 The court 

noted that the prosecution history of the application 

should be used to interpret the patent, but that 

there was nothing in the file wrapper to suggest the 

limitation argued by the alleged infringer. 57 

Claim 8 of the '129 patent was amended to 

overcome a specific prior art objection. The 

amendment explicitly stated that the improvement in 

claim 8 was a memory device with a first portion and 

a second portion and a means for sequentially 
. - - a  accessing these portions. Nothing i.n elaim .8 refers L' 

to whether the printer must be stationary before the 

hammer intensity is fetched. The remarks by the 

patent attorney are ambiguous as to'whether' the - 

limitation applies to claim 8. This limit'ation is 

I 

present in the narrow claim. Following D.M.I.~ I '- 

decline to read this.limitation into claim 8 on the 
. . -  - basis of the record before me. Complainant is not 

attempting to regain subject matter surrendered 
. 

during the prosecution of the patent application. 

The purpose behind the doctrine of file wrapper 

estoppel is to provide knowledge to the public. 

561d. at 1574 (quoting Deere & CO.  v. Inti1 Harvester C O . ,  
658F.2d 11378 1141 (7th cir.18 cert. m., 454 U . S .  969 ( 1 9 8 1 ) .  

s71d. at 1574 n.2. 
No.84-1691 at 15 (Fed. Cir. May 20, 1985). 

See also Palumbo v. Don-Joy Co., Appeal 
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Files are open to the public. By looking at the 

file, a potential competitor can determine whether 

his product would be covered by the claims. Patent 

language is sometimes ambiguous, so it is often 

necessary to explore the rationale behind changes 

that are made to understand fully the nature of the 

improvements embodied in the claims. 58 

In Kinzenbaw v. Deere d CO.,~’ the applicant 

added a limitation to his claim in response to a 

rejection by the patent examiner based on a cited 

reference. Although the claim might have been 

allowed with a narrower limitation, nevertheless the 

broad limitation was made. Thus, the court found 
.. _- Deere offered Itno convincing reason why a competkng 

manufacturer was not justified in assuming that if he 

built a planter in which the radius of the wheels was 

greater than that of the disc, he would not infringe 

the Pust patent.I1 

Conversely, i n  the instant case, in reading the 8 

patent, a competing manufacturer would have no reason 

to believe that claim 8 only applied to devices in 

which the rotary wheel was in position before the 
- 

58Kinzenbaw v. Deere 6 Co., 741 F.2d 383 (Fed. Cir. 1984). 

S 9 U  at 389. 
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hammer intensity information was fetched. The 

remarks found in the file clearly relate to the 

subject matter in claim 11. 6o 

one in which the principles Used in finding 

equivalence are properly invoked "to protect 

inventors from unscrupulous copyists and 

unanticipated equivalents." 

Thus, this case is 

61 

60Complainant argues that the ambiguity in the patent 
attorney's remarks is removed if one views them as merely 
descriptive of one embodiment o€-the '129 patent. I n  Vulcan, 
fnc. v .  Fordees Corp., 211 USPQ 852, 860 (6th Cir. 198l), the 
court stated, "Although the file history does contain certain 
remarks that stress base support means, we need not infer an 
intention that the remarks are exclusive. Those statements 
were made in an effort to describe the device and to 
distinguish the prior art generally; 'r-ather than to distinguish 
the prior art in terms of patentability." There is some reason * 

to believe that the remarks in-the instant case w e r e - -  - - 
descriptive both because they were unnecessary to achieve 
patentability over prior art and because the limita-tion is 
present in claim 11. 

61741 F.2d at 389 (citations omitted). Complainant correctly 
points out that Builders Concfete, Inc.. v. Bremerton Concrete 
Products Co., Appeal No. 84-1292 (Fed. Cir. Mar. 4, 1985). is 
not to the contrary. In Builders, the applicant amended his 
claim 1 to overcome prior art objections, but made no amendment 
to claim IO, the claim in suit. The court held: 

The fact that the clause of patent claim 10 was 
not itself amended during prosecution does not mean that it 
can be extended by the doctrine of equivalents to cover the 
precise subject matter that was relinquished in order to 
obtain allowance of claim 1. It is clear from the 
prosecution history that the allowance of claim 1, the 
broadest claim with respect to the other elements of the 
float, depended on the amendment narrowing its 8'passaget8 
definition to that of claim 10. - Id. at 10. In the instant case, no limiting amendment was made 

to the broad claim and hence Builders is inapposite. 
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I would also affirm the ALJ's determination that 

claim 8 does not limit the memory device to a 

single-chip device having only two portions for 

storing data. The memory device in the Triumph-Adler 

typewriters are the equivalent of that called for 

under the '129 patent. 

I, therefore, would affirm the ALJ's 

determination that Respondents Sharp, Nakajima and 

I 

Triumph-Adler all infringe the I129 patent. 
I . . - . . . . . 

6. Whether the importation or sale of 

Respondents' devices has.the effect or-tendency to 

destroy or substantially injure an luindustr~, . . . 
in the United States." 

a. Joinder of--the Rotary- Wheels'-I-and-Rotary . 

Wheels I1 Investigations and Segmentation of the 

Market 62 

The ALJ determined that the domestic industry 

consisted of Complainant's operations in San Jose, 

California and Puerto Rico "devoted to the 
a 

62Qume was also Complainant in an earlier investigation 
involving exploitation of the same patent. Certain Rotary 
Wheel Printers, Inv. No. 337-TA-145. There were different 
respondents in that case. The petition for that investigation 
was filed in March 1983. For purposes of this section, the 
first investigation will be referred to as Rotary Wheels I and 
the instant investigation as Rotary Wheels 11. 
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exploitation of the patent." 63 

engineering and marketing takes place in the San Jose 

facility. Most domestic manufacturing occurs in 

Puerto B i ~ o . ~ ~  

Some manufacturing, 

Since the filing date of the 

petition in the instant case, there has been no 

manufacturing by Cornplainant of low speed printers 

utilizing the '129 patent. In 1983, during the 

pendency of Rotary Wheels I, a low speed printer was 

produced in Puerto Rico. The ALJ determined that 

Rotary Wheels If was essentially an extension of 

Rotary Wheels I and that the manufacturing of the low 

speed printer should be recognized as part of the 

domestic activity affected by the imports subject to - -  

this investigation. In addition, the ALJ aggregated- 

the imports of-the Respondents that settled in both 

rr 

- 

Rotary Wheels I and Rotary Wheels 11 together with 

the imports of the nonsettling Respondents in Rotary A -  

Wheels 11. 
I 

I do not reach the issue of the relevant time 

frame, nor the issue of aggregation, in this case. 

The statute directs the Commission to remedy unfair 

63ID at 239. 

641n addition, Complainant has a licensing agreement with a 
Japanese firm and a Taiwanese firm. ID at 153-64. 
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i I 

acts "the effect or tendency of which is to destroy 

or substantially injure an industry . . . in the 
United States . . . . I @  65 

the Trade Reform Act of 1974 states that 8mCommission 

The legislative history to 

precedent, approved by the CCPA, establishes that the 

importation OK domestic sale without license from the 

patent owner of articles manufactured abroad in 

accordance with the invention disclosed in an 

unexpired U.S.  patent constitutes an unfair method of 

competition or unfair act within the meaning of 

section 337." 66 

legislative history is there any indication that the 

Commission should engage in the same like 

product/domes tic industry. arialysrs' that is required 

Nowhere in the statute or the 

_ _ -  . 

by statute in Title VI1 and escape clause cases.- In. 

dumping and subsidy cases, the Commission must - 

determine the producers of the like product, defined 

as the domestic product that is "like, or' in the 

absence of like, most similar in characteristics and 
8 

uses with the article . . .I1 subject to 

investigation. 67 

65Section 337, Tariff Act of 1930, 19 U . S . C .  S 1337(a) (1980). 

66Trade Reform Act of 1973, H.R. 571, 93d Cong. 1st Sess. 78 
(1973). 

e7Tariff Act of 1930, 19 U.S.C. 1677(10). See also Section 
201(b)(l), 19 U.S.C. 2251(b)(l) (1980) (Escape Clause). 
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. T h e  anti-dumping and subsidy laws go into great 

detail as to what to look for in terms of injury. 

For example, decreased production or capacity 

utilization, price suppression, lost profits, and 

reduced employment are among the factors to be 

considered. In order to evaluate any of these 

criteria, it is necessary to define a domestic 

industry. As noted above, the statute provides such 

a definition. 

Section 337 enumerates no such laundry list. 

There is no need for'such a precise definition of 

domestic industry. As the CAFC noted in Ballv/Midwav 

Mfa. Co. v. USITC, 68 Congress "enacted section 337 

to 'prevent eve-ry-type and form of unfair practice' 

and to provide 'a more adequate protection'fo 

American industry than any 'anti-dumping -statute the 

country has ever had . 'I 

I 

. .  - 

Viewed in opposition to Title VII, there is an 

implicit recognition within the statutory framework 

of Section 337 that patents can be exploited in many 

ways. Such exploitation would quickly test the 

bounds of like product within Title V I I .  This i o  

68714 F.2d 11178 1124 (Fed. Cir. 1983) (quoting S. Rep. No. 
595, 67th COng. 2d SeSS. 3 (1922). 
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, 

precisely why no such limitation exists in Section 

337. 

A Section 337 analysis need not address the issue 

of competitive products. To the extent that the 

products are directly competitive, the substantial 

injury may appear in the form of lost sales or 

depressed prices. If the products are not directly 

competitive, the tendency to injure appears in the 

form of lost royalties and the loss of the choice as 

to how one will exploit one's own property right. 

From a policy standpoint, neither of these 

considerations should be neglected. Inventiveness, 

and hence progress, depends on the protection of 

property rights. 'Moreover, a strict construction of 

the statute indicates that Congress, at the very- 

least, does not want an ana'lysis similar to that 

found in Title VII. I suggest that the appropriate 

definition of a domestic industry would include all 

forms of exploitation of a domestic patent. 

For instance, in the present case the patent can 

be exploited in word processing systems or' 

typewriters, in fast machines or slow machines. The 

inquiry in Title VI1 would commence with a discussion 

- 

of the domestic products that are I1like1l the 

. 

imports. Such an inquiry is required by Title V I I ,  

33 



but not by Section 337. Complainant argues that the 

printers and typewriters do not constitute 

independent economic product markets, but rather, the 

market consists of a continuum, with its products in 

the middle to high range of the market. I agree with 

Complainant that its domestic product does indeed 

compete with the imports. I believe, however; that 

this finding is unnecessary because the exploitation 

of the I129 patent need not occur in the same market 

segment as the imports. 69 Therefore, I do not 

reach the issue of the appropriate time frame for 

this investigation. 
rr 

b .  Aggregation of Imports of Settled Respondents 

The ALJ included imports from settled Respondents 

in Rotary Wheels I and- 1 1 .  in r-eaching' his conclusion 

that the effect or tendency of Respondents' unfair 

acts is to destroy or substantially injure the 

domestic industry. Because I find that the imports 
# . 

of infringing printers and typewriters by remaining 

Respondents are sufficient to justify the finding of 

69The ALJ excluded certain of Respondents' typewriter models 
from his finding of violation because they were not 
interfaceable with word processing systems. This determination 
is not presently before the Commission for review. 
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a violation of Section 337. 70 I do not reach 

this issue. 

c. Substantial Injury and Tendency to 

Substantially Injure 

Complainant is the owner of the patent rights 

under the '123 patent and is, therefore, entitled to 

sell, license to sell, or prevent sales of devices 

that exploit the patent. Respondents have made 

substantial sales of devices that infringe the '129 

patent. I would, therefore, affirm the result 

reached by the ALJ in finding that the imports by 

Respondents cause substantial injury and a tendency 

to injure the domestic industry. 

'Osee my discussion of tendency to injure in Certain Optical 
Waveguide Fibers, Inv. No. 337-TA-189, USITC Pub. No. - (1985) 
(Vice Chairman Liebeler dissenting). 
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Claim 8 Frb;k-Findins of Fact 34 Corresponding elements o f  the '719  
Patent (Swanstrom) 

34. Claim 8 provides that what i s  Hyfype I* 
claimed ia fo r  use  in  a rotary wheel 
printing system having: o r  

(a) a t rans la tab le  carr iage; (a) See car r iage  cont ro l s  317, 
318, 351 in Fig. 6 

(b) means f o r  translating said (b) car r iage  motor d r i v e r  351 in  
carr iage along a p r i n t  l i n e ;  Fig. 6 

(c) a ro ta ry  print wheel mounted (c) t e x t  in co l .  13 and block 
on s a i d  carr iage,  s a i d  rotary p r i n t  diagram o f  Fig.  6 
wheel having a p l u r a l i t y  o f  

d i s t r ibuted  about the radial center 
thereof; 

# ... i nd iv idua l  print charactens------- .- .- . . -.. - - - -  . .  

d 

- (d) means f o r  ro tat ing  s a i d  (d) print wheel d r i v e r  341, F i g .  6 
p r i n t  wheel; 

(e) means f o r  impressing s a i d  (e) hammer co i l  d r i v e r  340, F i g .  6 
p r i n t  characters  against a p r i n t  
medium; 

(f) f i r s t  p o s i t i o n  ind icat ing  (f) print wheel logic 334 in F i g .  6 
means f o r  generat ing signplls 
representat ive o f  the instantaneous 
p o s i t i o n  o f  said p r i n t  wheel; 

* 
(9) means adapted t o  be coupled (g) 8-bit address  l a t c h  440 o f  

t o  an external  data source for Fig,  8 rece ives  ASCII code 
rece iv ing  a multibit character 
representat ive of  a character t o  
be pr inted; and 

(h) laeanr.rasponsive t o  said (h) p r i n t e r  status MPX 381 o f  
- , p r i n t  wheel position signals and, - Fig. 7 - 

. -  - - . .  - -  the character stored in said 
recefv ing  m e m s  f o r  actuating s a i d  
impFis ring means ; - -  

.; 

i- . .. 
- .  . *- - 
s' 

. I  
- 

.-- *. - , . e t -  - 
$/ %wanstrom incdpor$ISs bs r k f e r e h m  .in -1, 13 the Model 1200 HyType I 

S e r i a l  p r i n t e r  with a.m&fied- interface.-  It-s been admitted throughout 
this investigationthactr,the HyType I di-sclo)es a l l  elrments of t h e  Claim 8 .z preamble. - noted above. 

These e l een ' t s  are.2alYo disejo_sed in Figs, 6 and 7 o f  Swanstrom as 
- - ' I  -. 
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THE I H P R O V ~  WHEREIN SAID 
LAST-NAMED -FINS INCLUDES 

(i) a memory device having 
i 

(i) a f i r s t  port ion f o r  stor ing 
a p l u r a l i t y  o f  mu l t ib i t  characters 
each representative o f  the locat ion 
on s a i d  p r i n t  wheel o f  a different 
one o f  sa id  p r i n t  characters and 

- 

(ii) a second portion f o r  
s to r ing  a p l u r a l i t y  o f  indiv idual  
hammer intensity characters each 
representative o f  the intensity 
w i t h  which the associated p r i n t  
character i s  s a i d  f i r s t  port ion i s  
to  be impressed against  said p r i n t  
medium, d i f f e ren t  imes o f  9aid 
hammer intensity characters. 
repreSenting d i f fe rent  hammer 
i n ten s i t i e s ,  

- . -  

(j) means f o r  sequentially 
fetching (or  reading out) the 
multi-bit l ocat ion  character and 
the associated hammer intensity 
character specif ied by the 
character stored i n  said receiving 
means, and 

(k) means coupled t o  said memory 
means f o r  converting' the. indiv idual  
fetched hammer intensity characters 
t o  corresponding actuation s i gna l s  
for  sa id  impressing means having a 
magnitude dependent upon the 
in tens i ty  ass igned t o  the 
corresponding hammer intensity 
character 

(i) ROtl 441  i n  F i g .  8 is a 256 x 8 
b i t  ROtl which stores print wheel 
spoke locat ions  f o r  each character 
in  a f i r s t  &bit word. Col. 19, 
l i n e s  l!, 12 and 47 t o  51 and Co l .  
141.  

(ii) a second &bit  word f o r  each 
character i s  stored in  a second 
port ion o f  ROlYl 4 4 1  and 2 b i t s  a re  
used to  provide four poss ible 
l e ve l s  of hammer in tens i ty .  Co l .  
19, l i n e s  14-16, 48, 49 

e .  . - .  

(j)  the two 8-bit words read out 
in  "two p a s s e s " ,  19, l i ne s  5-10, 
Co l .  19 Col,  141.  See a l s o  cla im 
16. 

(k) hammer leve l  encode and hammer 
c o i l  d r i ve r  in F i g .  6 .  . 
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filC WRmNC !4Vm AND # OP WORO PR-ING TlEREbOR 
z 

J 

*-s 
- , -ub+ *ABLE OF Comm g 3.. 

A?J&c7ortbehi.rlrrufe 
Bricf Summur 
oaaen) D e m i p t h  
Dtuiled m n p t i o n  cf an Exemplay Ernbodiment 

7'he Typewriter bnfiguration 10 
The Typewriter Coilfiguration Interface 
?H P n n m  Dau ROM 
The DutTer and Miscellaneous Storage Apparatus 
The Recot: Media Transpot? APFU~IUS 

The Micropr-r Appurtw 
Thc Procaring m d  Compuut iod  Ponions of the 

The Common Daa Bus 
The Common Instruction Word ud Status Buvr 20 

7he Subsystems and Prorra!!ming 
The ROM Addrcu Register 
The Return Addrar Register 
The Read Only Memory 
The Pnnter Unit 25 
The Pnntcr interface 

.I The Diu Section 
The Command Strobe Section 

The Pnntcr Diu ROM 
Table I 30 
Table 11 

The Keyboard Configuration 
The S u d u d  Keyboard Array 
The Mode Control Keys 
The Action Keys 35 
The Encoded Functlons 

The Status Conditions Monitored 

The ;crOgrrm Time Lklay Peripheral I5 

Microprocemi 

The Keyboard Interface 

The DIU Conveyed To and From the Common Diu 

The Run Penpherrl 
Record Media Tran\pn Sutions 

* Bus 40 

The Recard Media Wnte Apparatus 
The Record Medtr Read Apparatus 

FIG. 1SA 
FIG. 1SB 

The Flow Charts 
System Idle Routine 

Play, Slup and Duplicate Functions 
Edit Control Stop Conditions 
wad Updewre 
U d m c e i n g  During Plryback 
Rayback Mode of Mu& Centrot 
U d  Modc of Mup b v d  
Jrrttiritios . 
XW Speed Print Mod* of Playback 
Line centwin& Opcntioal 
Line Carte- Upon Playback a 
Column Ceatwiq ud Right Bush 

Print Text Striap seuch . t "  

Rccord Media Trrnspon Control Apparatus 45 

W p e m c n t  and Chncler Printing so 

I 5  

, -  
"AUtQ.&c Ribtout Mode * u s L  

r !  baclurion -3 I '  

'Ibis invention nd;e,'to word proCarinp me4Ws 
md rppurtus employing dru p r o c d ~ i g  Ieclyiqucr 

. .Appendices A 4  _ _  . . 4 . .  65 

d p#Htpmrul.rly roilnprovemMI in h#uonuric 

4 
writ* rrchniqua md sptew diwlaed in us. ptest 

rioo being fdcd in thc umadHury w. swpartrom, 
, W m  S c h t r  ud ltcaaclb C &pan, rn JM. 2 
1974 rad wiped 10 the %#ox brpntiocl. 

ta U.S. patent rppliatiorl Str. Nor. 429,479'rad 
430,130 there is diuloud rutoautic Writing system rad 

plurality of p r i p h c n L  ooopartc tb form a highly flcxi- 
bk md vemtile word procdng syltem. According to 
a preferred embodiment, tbe plurality Or p e r i p h d s  
include at kut a keyboud, I printer unit, a buffer urd 
a tnnrpot? station f9r m r d i n g  data on a ncord media. 
Ihe central procumr and each of the plwrlity of pe- 
ripherals u e  u c h  connected to A common data bw. A 
cOmmon sutu bus and a common instmaion word bus, 
through which the word procating nystem u a whole 
L controlled and data u conveyd md prooevcd unong 
the vuiour peripberals. Automatic system control h 
excrcivd p u n w t  10 operator instructiom by the con- 
trol processor which is didored in specie in U.S. patent 
application Ser. No. 430,130, wptr while the rylm u 
A whole is wt forth in U.S. patent application Ser. No: 
429,479, suprr, and the disc laurn  of each of the 
rpplicrtionr is incorporated bc&n by ref- 10 that 

ate description of commoll functions .ad moda of o p  
eration to thereby avoid the kngthy mitation thercof 
in this specification. 

Briefly, however, upon the mitiatia of a power up 
cycle of operation, the central ptocesor hgins auto- 
auric sequencing through its fired progmn, the initial 
positions of which u e  devoted to UI initializing of the 
system to prepare it for subrcquent word proouing 
operations. During this period. a read only memory 
within the ccntrd proccvor is aequcnriJly d d r a v d  
and LS u c h  immction is issued the d d r a r  b incre- 
m e n d  by one lo obtain the next mquential instruction. 
bpon the completion of an initializing of the system, r 
monitoring loop is entered whereupon the central pro- 
cessor awaits the Occurrence of m event at the try. 
board and apon a detection of ruch an event 6 branch or 
jump instruction bua to cause addraring to shift to a 
program routine c d c u h d  to achieve rppropfhtr pro- 
cersing in raponre to the event which occurred. Alphr- 
numeric character dau, fonnrt d r u  and function d a u  
my k entered from the keyboud urd the presence of 
ruch data is indiuted to the central proceupr on the 
common status bus. Upon-rrrcipt of A dau p r a m c e  
cc-dition, program control is initiated by the central 
processor to achieve the d e s i p t d  function offUirC- 
tions with the alphmeric or formrt data praarted.qThe 
p r o m  control of a c h  peripheral by Ihe ~ V r l  pro- 
cacot is urrid out w thc rrmlAm iaryuction word 
bur while the degree d CompltciOCr of &e oommrnd 
M to a periphenl h kdiutcd w(he central proca- 
@or on th common cutus b w  Dur b amvcyed unong 
tbe peripherals md tbr omvrl procusor through the 
common dau bus for erumplc m A rsord mode, alpha. 

o~mmoa data bur rad eatad 00 a per chrnctcr bit 
bto tbe ccnvrl p-r. 'Ikrerctu such dnu b again 
p k d  ob Jrcommocl&ta bur d applied 011 A per 
c b v r l c r  basis (0 tbr printer rad buffer under prognm 
cmtrol. Wbm a line of churtcn hr bemi entered into 
rbe M e r ,  che contenb of rbc buirer u c  recorded, again 
under p u g m o o n t r o l ,  md a c h  chncter to k n- 
o#bed,h&%t kded into the ceatn l  MocQLor and is 

rpplicrtion Ser. Na. 4 2 9 , 4 7 9 d  4 W , 1 3 O I ~ b  r p ~ l h -  

tclcmWr therefor W b a d n ,  A Ocaw m r  rad A 

t e C O U I y  IO t h w  a p p l i c r t i o ~ ~  m y  k hd for ~ppmpri- 

msric rhu entered u the keybud is placed on the 
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4,138,7 19 
4 

durina a record mode opcntiocr togetbe- witb rppropri- 
ate h i p u t o r  codes urd rutwut ia l ly  ocatered, under 

. po#nm cootrd, upon playbad while c d u m n u  Mor- 
~ a s t i o n  my be entered from tbc kft-hbd portion of 

I dcfIned columna together witb rpprogrlte dcrignator 
ooda without p k t m t d  d t h #  I @ mode * 

d r  Che control dthe # n b d  procaror. Tbi, manner opetrlion md upon playback, w t i c r l l y  clll(md 
duynchronocr opcntioo in dru uwlat ion  between a and/or printed in a right-flush (WIKI ao - h t  wch 
p l d i t y  of peripherals and a central proeewr enables colurnnu dru b d i v e d  a d h t  to tbt W t - h n d  
the automatic writing systems dlcloced in U.S. patent IO portions of rhe mlumns defiad. ,Funhtr, although 
rpplicrtion Ser. Nor. 429,479 and 430,130 to perform a n u g i n  control functions upon rhc playback of prere. 
multitude of editing, rcvbion, control m d  mrnipulation corded documents hu been known in c o f i v r n t i o ~ l  
uep, withLrlhe central proceuor, under program con- worJ procaring equipment, dditionrl memory up- 
trol, while allowing the overdl automatic writin8 syt- bility may k utili& to extend the w a i n  con.,al func- 
t a n  formed to k highly fleaible in opcntion and I5 tion to btraight typing or recording modcr of &u entry 
radily expmdable. Y) that in this mode, an operator need not be concerned 

Through the utilization of rdditiunrl memory m d  with the right hand mugin d e f i  but instad may 
dedicated, special purpose peripherals, the automatic w r e l y  enter &U on a continuous basis while the auto- 
writing systems and techniques d i r l o d  in U.S. patent matic writing system acts independently to automati- 
application Ser. Nor. 42W7Y and 4U),LUI may k h- 20 4 l y  insert &ge return informution m d  the like at 
proved g~ that additional word processing ftrture,  appropriate loutions 10 that the right hnd mugin will 
mhced speed m d  printing characteristics u well u k honored and reflected on the document initidly 
advanced levels of operator convenience and asc of printed. Similarly during the playback of a prerecorded 
operation, heretofore unrvaihble in word procaring r n o r d  media, document information m y  be printed in 
equipments conventionally rccatible in the market 25 8 justified f m t  10 u to exhibit a uniform right hrnd 
place may k provided. Thus, uncc the subject auto- mugin m d  the manner and extent to  which word ' 

matic writing system employs an independent printer spaces u e  modified, under piogramcmtrol, to rchieve 
unit in the form of a pripherd whose printing func- such justified f o m t  my be d e r 4  controllable by 
tions, indexing functions and aupement  m d  other the operator. 
&gc displacement functions u e  independent of the 30 An increase in memory uprbility over r h t  set fonh 
keyboard, the printer unit may be controlled by the in US. prtmt application Set. Nor. 429,479 and 430,130 
automatic writing system in such manner that both supra, may dso k employed to provide e n h c e d  oper. 
vvirble pitch and proportionally spaced printing b 'ator convenience through the provision of specialized 
electively available at the option of the operator. Simi- functions which d d  to the ovenll utility and asc of 
Iarly where high speed printing from a prerecorded 35 word processing within the automatic writing system. 
media is required without an attendant requirement for For instance, blocks of format infomation may k re. 
editing, such high speed printing may selectively occur corded which not only include the usual mugin and u b  
under program control in both a forward and reverse stop information for data to be recorded, but in addition 
direction wherein alternate l i n a  are printed in opposite thereto title or other infomution dercriptive of the 
directions so that the time rcquired for the printing of 40 following document information m y  be recorded 
prerecorded material is not wasted by unncccsmry cu- therewith and a mode of operation provided where a 
rkge, return operations and the like. In like m n e r ,  reading and printing of only blocks of f o m t  informa- 
overdl print speed characteristics m y  k enhanced by don uka place. This would mean that for record media 
deferring erecution of erapemcnt usochted with recorded in this mannc-, an opentor c w l d  quickly, 
space code characters and the like until a next alpha- 45 w i l y  and automaticdly o b h n  a print out or log in the 
menc character is entered whereupon the total dis- form Of  8 listing of the title or  other dacriptive informr- 
placement associated with both the space code charac- tion rcproenting the 6u pracnt on a record media. 
ter and that required prior to the printing of the alpha- Similarly, although ~cces( to pga of document infor-' 
me& c h n c t e r  may k executed at olyc to avoid repet- aution on A record media b available in conventional 
itive, adjacent escapement operations and the ba of 50 word proccuing equipment u b the iadacrdninnte 
time attending such repetitive opentionr. d n g  of paragraphs, lina, words and characters of 

Additbnrl mc(llo(r m y  dro be relied upon to en- infonnrtion without regard Lo coalcnt within a dven 
hnccopcrrtorcY&nccu wel lutheovedlut i l i ty  pge, a mode of operation may be &e available 
of tbc autOtVUIiU.&Iing #yrt-. For e m p k ,  auto- W b m h  m opentor m y  define a p L c  Urin# of text 
miic modes rrlrrdcncorin8 may k provided wherein $5 located within a page of infomution and th- automatic 
daipulcd #mupings of dphuneric chncter infonnr- writin# system m y  locrte 01 8arch to  a point at which 
tion neh u one or more words or a line of m f o m t i o n  that string of text ia initiated to tbercby provide dm . 
uc automrtiully underscored, under pro- m t r o l .  recaring capabilities which my dacrimirvtc in regard 
A d d i t W y ,  m m r y  brckspace may k provided lo to rubrtance u well u #nmrrcn) ~ r t u r e .  
not oaly e w e  a previously entered churcrcr from Y)- Embodiments of automatic wtitiq syua~ rmploy- 
memory but to dso precisely fepOSitiOn the CUTb8e at &t# mrpetk c u d s  u a rrcordiai medium m y  k pro. 
dw printer to accept comctd churcrer mf0rmrtiOn. vided with a crpbility to (cltcb to 8 dwn recordins 
Thi, b highly dvanugmus  lo an opera!or where pro- track thereon u well u to a@ (i dacre tc  aumber of 
por\iorul spaced printing b selected u it obvirws I #cd urb in either direction to more readily f r i l i u t e  edit- 

md smilu rdvmuger will rho &a% where bukyrrc- cartk iHslmg synems employin8 mrpet ic  cards u a 
in8 over I Ub entry or the like occun. SimihdyD Line rscading medium, during moa- of opention wherein 
i d o m t i o n  m y  be entered witbout + p h c c n m t  ~~wred,. noa prialin8 coda ue kia8 wlfftively 

3 

'~ 
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AutomrIk pmcdag  f u t w a  Qilthin an rutanr tk  
-witing dystm may rbo k enhanced to increase opera. 
tor efficiency. For iartme, twitch coda, w u c h  d a  
and switch and wuch coda ue known to pennit 
brtched ktter opcntionr to k performed. In such 
btchcd letter operations a constant kttcr format re- 
oorded on one m r d  media u employed in combinr- 
tion with an address list recordd-on a r a n d  recotd 
media to rutomatiully prepare UI individually ad- 
d d  lorn letter to w h  Jdrawe listed on the yc- 
ond record media through conventional word procac- 
ing techniques However, the addition of m r d r b l e  
Switch and Slrip coda bnd functions u well u record- 
able Skip Ofl coder and functions for terminrtinp an 

Itiirlunherobjectdchirhumticmcoprwidcm 
Dutomrtic writing s?!ucm rrrponm, ' e lo dcAacd col- 
.mnr, colomnu dru ud designator de, for automrti- 
d I y  entering, opoa plrybicl,  r e  cdumau data 

s wiitlrin the urociated L.JumrM defined. 
SI in ulotber object of the b u n t  inwntioa to provide 

an autonutic writing system responsive to Maed col- 
muw columnu dau encued frm tbc Icn-bud pbnion 
of esch column rlcfmed and daifnrtot  ooda for auto- 

10 autiully printing, upon playback, recorded columnar 
dru flwh to the * h t h n d  ponion of UI rrwrcLtcd 
column. 

it u UI d d i b d  object of the pmcnt  invention to 
provide an improved automatic writing system exhihit- 

11 h g  a mugin control mode of owration openblc du ing 
dam entry which is responsive to bu entered trom thc 
keyboard to UUK such data to be printed and to in:crt 
an l rge  return coda where appropriate to r h i c v i  
printing of entered drla in accordrnce with auLl i rha l  

injtbted'lip operation would dm enable I t  dd;eu 20 mrrtgins. 
information tecorded on the rtcond record media to k It is a furher object of the p r w n t  inv-ntion to pm- 
employed in the prepration of printed envcfopes for vide an automatic writing system c r p b l c  of p m h g  
the batched ktten prrpucd to thereby enhance the recorded text in a justifid fomt  uhibiting a miform 
oven11 utility of the automatic writing system under right-hand margin and pnnitting UI o m a t o r  to wlcc- 
tonsidention. 2s tivcly control the limiu of spaces k t w e t n  ' 

Thr--Tore, it is an object of this invention to provide words, under p r o m  control, to rchien such jwtified 
improved automatic writing systems for word process- fomt. 
ing applications and the like. 

It is a funher object of this invention to provide UI an improved automatic writing system u p b l e  of re- 
improved automatic writing system exhibiting en- 30 cording title and other decriptive information within 
Junced speed and printing characteristics u well u blocks of format information and upon initiation of a 
advanced levels of operator convenience and we of spcial  playback mode to muse printing of only infor- 
operation. mt ion  contained in said blocks of fonrut iafonnrtion 

It is an object of this invention to provide m auto. md thus provide a log of recorded information. 
matic writing system capable of selectively prforming 35 It is an additional object of the praent invmtion to 
variable pitch and propnionrlly spaced printing oper- provide an automatic writing system having 8 search 
rtions. mode of operation wherein a string of recorded text 

It is an additional object of this invention to provide MY L : defined at the keyboard and ssid automatic 
an automatic writing system having a wlective play- writing apparatus conducts a w c h  of a p g e  of re- 
bsck  mode for preiecorded infomation wherein Jter- 40 corded information to the beginnbig of the text string 
ntte lines of information are ordinvily printed k oppo- defined. 
site directions to avoid time consuming cvrjer return It is a funher object of the pment invention to pro- 
operations and the like. vide an improved autonutic writing system wherein 

It is a funher object of this invention to provide an embodiments thereof relying upon magnetic c u d s  u a 
improved automatic writing system wherein print specd 4J recording medium have tl,e upability to search to a 
is incrured during selected p h y b ~ k  mode of opera- given track on said magnetic u r d  u well as the ability 
tion by deferring the execution of d g e  aupement  to step to rdjrcent tracks in either direction. * 
in nrponw to space coda and the like until 0 next al- It is another object of the i n s G t  invention to provide 
phuneric character is entered whereupon the total dis- M automatic writing system h a v i g  embodiments ern- . . 

placement awcir ted  with both the space code c h c -  SO ploying a magnetic u r d  u a recording medium md a 
ter m d  that requirag prior to the printing of the alpha- mode in which entered non-printing coda are ~ l e c .  
meric c b c t c r  mryb uccuted at oocc to avoid repet- tiwly printed, the mode in which entered non-printing 
hlve opcr,tieils. -:. d e s  u e  rekt ive ly  printed in a record mode of opera- 
*"dtW UIOchet obH'6f mu hvrnth to ptavide UI tion dditioarlty causing the Vrc number upon which 
'-tic writing uprble  of *&mini a a ~ e  SS phhg u W i n g  phce to k rutomrticrlly printed at 
hade underscoring optrations upon daignatd'&oup tbe ard of the line being entered tkrmn. 
ings of hfOfIMtion during 8 d m  entry mode of open. 11 is M additional object of the inurnt innation to 

- toon. ' provide Ul mrprovcd automrtic writing ryrtcm having 
If& a funher object of ttiis isvention'to prdv ide '~  ' --we w i t c h  md rkip urd rkipofl coda MCI n- 

- tlbprdwd rutomtic wrhing system b v i n g  t'lmhroy Y) rP0ar)w thcmo to rhift a playback opention fran one 
''W T o c t i a n  which ru to rutonmiidly repah n0;Ord mcdir to another .nd to U p  over tbt bfocmr. 
tion thrpriatn to C loation co-ing IO M i p p r e  -t0h''fscordcd uti) a rtimfl code b rrd 
pt&tq entri. position for the next c h n c m  to be p m d  ubmupor! playhack and printing b resumed. 
:*-an mrbfing bf u i d  memory kkj" luatrkn: ' n- vt(cw aUer objects ~d dnnuga of 1& b n t  

Vt% an ddifionrl object of chii iovehdon CO-wvick u bimtioa - M I  bc&rne c k u  from ~hc fouaving -rip 
'M autnmrtic writing sysiem apablc of autoovtially -.of w v d  crcmpluy anbodimcnrr thetcof, .nJ tk 
&&fing during playback,. rirbrdcd line informrtion #vd falures Win= pAcMy pointed out in a n -  
entered without tpecW placement. scclioa with lhc appended ckimt. 

, 

It is another object of the instant invention to provide 
c 
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rtclnphQ cmhdimcnt k e o f  io ooqiuastiorr witb rbc 

FIG. I b a pictorial view ofm cmbodtmeat ofm 
.orOmrtic writing s y s m  in -dum witb tbc w b -  

WW a ccavll proccldr ud a plunlity dpcripher. 5 Ipp oft& p r a m t  invention; 
& ~ ~ i ~ & n b t t y b w d w w , p r i n t e r a w u u ,  F l 0 . 2 u a b l o c k d h ~ w h i c b r k r r u l i n a y O l ~ ~ -  

ud maas for mordiag  dab on a record tmto the o v d l  appurtw coat.i#d h tk e i -  
d i a  vc W h  ooanected 10 a mmmon drrr bus, a ment or tllc invention depicted in FIG. L 
-73n WIUI bus urd a common instruction word bus FIG. 3 b a block dbgnm rhemrrially illtmthing 
4 8 printer drb stomge peripheral mcuu is connated 10 UI exemplary ROM d d r a r  register ruiubte for iacor- 
IO commn 6 u  bur urd u i d  a w n o n  htruction pontion into the embodiment of Ihe autoamtic Writing 
wotd bw; alphameric c h r r t e r  dau. f o m t  dru, m d  ryrtem depicted in FIO. I md mom puticululy iato 
M i o n  data m y  be entered from the keyboud m d  the the microprocemor portion of the rppuuuc dcpictcd in 
v c e  of such dru is indicated to t l ~  central p r o ~ a -  FIG. 2; 
am on the common statu bus; upon receipt of a data IS  FIG. 4 b a block dirgrun rheautio)ly&wing u, 
~ C I  c ~ d i t i o n ,  program control b initiated by the u c m p l a r ~  return ddrar register uritablt for uy u the 
central processor calculated to r h i e v e  the designated m u m  d d r a t  register depicted in FIG. 2 
function or function, with the alphuneric or f o m t  FIG. 5 b a block diagram rbemrt iu l ly  illustrating 
data presented; progrun control of each peripheral by tbe structure of a typical page of tbe eight pIge rad 

central proccJIor L urried out on the common 20 only memory employed for ROM program uorage 
b m c t i o n  word b u  while the degree of completion of within the microprocerror illuurted 'in FIG. 1; 
the command issued to a peripheral, if required, b i d -  FIG. 6 is a block diagram r h e m a t i d l y  illuunting 
ad to the mtd processor on the common statu the logic deuils of a printer unit auiuble for m n .  
bw; dru b conveyed among the peripherals m d  the tion into the embodiment of the autom*ric writing s p  
central procusor Ittuush thc common dab bur; in a 29 tern depicted in FIG. 2 
record mode, for uunplc,  alphuneric data entered at FIG. 7 rhrmrrically show m intercio ruiuble for 
the keyboud b p W  on the drta bus m d  entered on a uy with the printer unit illustrated in 9 0 . 3 ;  
per chancier b u  in the central procesor, therufter FIG. 8 rhemrtically depicts m uempl.ry 
such drta is again pl.ccd on the drta bw urd applied on dau storage peripheral suitable for uy in tbe &i. 
a per character buii to the printer drU storage periph- )o w n t  of the invention depicted in FIGS. 1 m d  2 
d m a s  and the buffer m e a .  e a c h  character applied FIGS. Po m d  96 illustrate keyboard configuratiow 
to the buffer mans  b stored therein for accumulation ruiuble for u)c in conjunction with Che appurtu, de- 
p u r p a a  while the printer data storage peripheral picted in FIG. 2 wherein FIG. Po b a keyboud configu. 
mcuu is responsive to such character data to apply ration specially adapted for embodiments of this inven- 
character print i c f o m t i o n  appropriate to the vvirble 3S tion employing record media in the form of a upe or the 
pitch or p r o p o n i d  s p e d  printing mode selected to like m d  FIG. 96 is a keyboud configuration more suit. 
the common data bus for initid appliution to the cen- able for embodiments of this invention employing a 
tml processor m d  subsequent application through the magnetic u r d  u the record media; 
common dru bus to the printer muns;  when a line of FIG. 10 illustrata a suitable k e w d  interface for 
character infomtion has been accumulated in the 40 keyboard configurations shown in FIGS. Po m d  96. 
buffer m a ,  the contents of the buffer m a n s  is re- FIG. 11 rhemrt iu l ly  depicts m uempkry RAM 
corded, -again under progrun control. wherein a c h  peripheral which b suitably configurated to provide the 
character to be recorded is first lodd into the central buffer m d  mircllmeous storage requirements for the 
procasor m d  :hereafter applied to said m m  for re. apparatus depicted in FIG. 2; 
cording; conversely, in a playback mode, a line of char- 4S FIG. 12 schematically depicts a progrun time delay 
wtcrs b rtid from the record media and lorded into the peripheral suitable for UK in the appvrtus depicted in 
buffer munr; therufter, erch chrvrctcr lorded is ap FIG. 2; 
plied to the printer data storage peripheral meuu with FIG. 13 r h m u t i d l y  illustrates record media write 
tbc transfer of each chuacter taking place through m d  apparatus suitable for uy in the embodiment of the 

data storage peripheral muns is reponrive to each chum FIG. 14 depicts record media read r p p u a t u  suitable 
r t e r  received lo apply corresponding c h u x t e r  print for use in the embodiment of the automatic writing 
infomation appropriUc LO the variable pitch or propor- wtcm depicted in FIG. a 
mon dau bur Cor iohhl application to the central pro- 55 medb truuport cootrot apparatus trtiubk for use in the 
cemor rad subsequent application through the common anbodbent of the automatic wriw wmn rborm in 
dru bo, IO the printer DYUU under program oontrol FIG. 2, wherein FIG. 150 is mad media taarpor\ 
with the -fer of each c h r r c t e r  taking p k  through coatrol appvrtw rpccklly d r p t e d  fix embodiments of 
and under the coatrol of the central procaror; thir thic invention employing record mcdir iu tbc fornr of a 
manner of r rynchtonw o p t i o n  in dau t r d a t i o n  Y) upe or tbe like md FIG. I S  is rsotd v ~ ~ ~ ~ p o n  
between a p l d i t y  of peripherals m d  a central prooa- coovol rppyrtus ooat~gurul for aabdiiu of thic 
mr cnibltr a multitude &dit- ,  revirion, to~trol  and iaventioa employing a mgnetic arb m & 
muripdation rocpr to k rceomplirhal in h e  osl(nl a i r ;  - . b  . 
pmcemr d e r  pmgnm control while allowing tbe F1G. 16 b a k w  chrr illur~rciry a s i m p l i d  rystem 
oventt 8 u t ~ c  tMitbg system lo be highly flexible in 65 idle loop program; 
g n t i o n  md radily upudrble .  FIG. 17 h B fh Chrt N u t d g  a d m p k i d  cc 
Thc iawntion will be more ckuly uadrntood by apemen1 md c w  mtiug ptognm cbpuencc of 

apntioa; 

BRIEF SUMMARY wompanying drawings in which: 
b- rvitb a , p f e r r d  Cmbodimt of thh 

bvearion OD e Writing ryrcem L provided -. 

' ' 

, 
. .  under the control of the central procaror; the printer $0 automatic writing syrtem depicted in FIG. 2; - 

thd pM-aode ~ l e ~ t e d  rhtough t h ~  COQI- FIGS. 150 md 1% r b t i u l l y  i l l u ~ r t e  rrcord 

. 
. 

rrFerrace 10 the fdlowiug kuilsd Qcriprioa d m  
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urtratin6 the propun ve tb t  rppurmce OCM btpUt/optput typewriter con- 

&nth 4. Thir Urmgcmmt ir dairrrble b u w  it 
pemu an operator with a frmiliu ~ypewrica coafigu- 

top coadicion vrbciated 5 W l y  dl eleracnb of tbt rotoautic writin8 systgn 
which requir.: mrnipulrtioa at tbe opartor's fingertips. 

Hu( tob ue flow cham illutmting pro- Ahhugh,  u shall be rpgcrd.tsd by tbae of ordinary 
wquenca of operations for word d e n c o r e  o p  ririll in l e  ut, MY imputhutput m t e r  q q w 8 b u s  

whereis F1G. a depicts the p r d n g  func- w d d  be utilized witb the brrturt mvation, indepen- 
tiom which occur when a word wdcncore code m 10 dent keybowd WIU lad @tcr maas ue bere pre. 
m t e r d  from t k  keyboard while F1G. Eob rhow Ihc fmsd. Tht k e y b a d  mans 1 may Uke the form of a 
functions occumiag during playback; ooaventiod ekctr.mk k c v b w d  rucb u those m u -  

FIG. 21 is a flow c h u t  depicting n o d  program frtured by The Microrwitcl. Division of Honeywell 
opentiom under a playback mode of margin Corporation or The Keytronia Corporation of Spo- 

control; 15 kane Wuhington urd convmtiodly  available. Physi- 
FIG. 22 iC a f b w  chan illrutrating a prognm K- cd chrnclerirticr of the keyboard such m touch and 

quence of operations under mud mode of mugin feel should preferably approach chose of conventional 
contrd oQerrtivt upon an entry of drta from the key- rkctric typewriterr so t h t  input opentiow curid out 
btnrd; at the k e y h r d  will not d v e n c l y  fleet the operator or 

FIGS. 23a t3) md 23c are flow chrb illustrating the 20 convey the impreuion that d i m  cquipmmt L king 
m r u n  wqucncc of operations relied upon to achieve employed. The keyboud meuu 1, as funher -rib& 
justification of tbt  right-hand margin of printed docu- bcreiidter, include dl tk rtudud U dphrnumeric 
mea; irkmation wherein FIG. Ut7 depicts the nom1 churct-r keys found on cmvcntionrl typewriters. In 
justification r o u h c ,  FIG. 236 illrutrata the justificr- dditiun, u ktttr illusvrted in FIGS. k urd 16 a plu- 
tion break point analysis subroutine urd FIG. 23c de- 25 d i t y  of rpecidized function keys have bctn d d e d  to 
picu the justify k l p  routine employed under cues the conventiovl keyboard and a plurality O f  additional 
where justifiution can not be achieved without opera- functions hrve been d d d t o  ccnrin w k t d  ma of 
tor .inkwention; the conventional rlphmeric kcya. 

FIG. 24 is a flow charc illustrating the progrun ce- The printer m e w  2, u further dacri'bsd in oonjunc- 
qwncc of opentiom relied upon in a high speed print 30 tion with FIG. 6, m y  take the fonn of a wrirl elm. 
mode of playback wherein printing t a k a  place in a tronic printer wherein a cervo cuntrolled daisy wheel 
foward urd reverse direction, the flow chrn is combin- mounted on a KWO amtrolled carriage effects printing 
able with FIG. 23 to achieve this mode of plrybrck while paper indexing and the like b coatrolleJ by a 
with justification; KWO associated with the roll 5. Although any conven- 

FIGS. 2Sd and 2 9  are flow charts illuttrrting the 15 tional w d  printer m y  be employed, this type of wrirl 
program sequence of operations ruocuted with line printer i* preferred u it dlows printing to k =om- 
m t e f i n g  operations wherein FIG. UO depicts the pro- plished at erunti~l ly twice the nte available with con. 
gram routine initicled in conjunction with the entry of a ventionrl input/output modified Selectric typewriten 
line centering code from the keyboard and FIG. Ub when the printer is king driven in an ordinary manner 
shows the program routine for implementing line 4 -  a. 40 from the record medium. The k e y b u d  muns 1 and 
&ring upon playback. printer m a n s  2 m g e d  in a typewriter configuration 

FIG. 26 is a flow c h m  depicting a program sequence 4 h connected through a multiconductor cable 6 tu the 
ofopcrdtions for "Column Centering" data urd present- record media m d  procaror control console 3. 
ing the m e  in A "Right Flush" pmner during play- The m o r d  media and procaror control conmlc: 3 
back; 45 depicted in FIG. 1 includa Ant and second casette 

FIG. 27 is a flow chm depicting a progrun sequence mounting chmkn 7 and 8, rewind/eject buttons 9 md 
ofoperations for M "Auto Log" printout mode of oper- 10 ruociated with a c h  of the cassette chmkr, 7 and 
ation wherein format information a d  dacriptive infor- I u well u digital displays 11 m d  12; which dso m y  
mation recorded in formrt blocks b wlfftively printed; w e  u rad/record functinn indkton; ia addition, a 
Md 50 power switch 13, for energkin8 the rutamrtic writing 

FSGS. tb - 2U are flow cham depicting the pro- system depiercd in 913. I k rL0 provided on the m r d  
cyclc'ofopcrarroclr wherein dru 0 armed from mdia aad prava mud cum& 3. 

tbe k e m  rad the recotd media b wvthed therefor, esbodiment d the autcmtic hu,q system dcpictcd 
FIG, tin) cbe initial ponioa of tbh routine io FIG. 1 h u  kcn illu~nted u employing multiple 

, ud FlGS. tl! a d  28c iJlw*nting fowud md revene 55 m x u d  media in the form of magnctk tap cassettes. it 

FIG. tld 8hOWhg .'W~puicOn t o a h  Y. . t h t  my suitable rrcording rucb u magnetic 
ad% magnetic tapes, -tic belts or even paper 
pumisd lap could be rvkritulsd therefor. la ddition CZNERAL DESCRIPTION 

- . Refarin8 now to the dnwinp and more puticukrly 60 u rhll k rppuent t? thow or k i l l  in the rrl 
..toFIG.Irbcnof,thereLrhownapicrorir)vicw'ofone II the disclosure of tbr prrwnt tnwption prrcnds, 

. mnbdhont. d an automrtic writing wtm, b IEcor- dlhoufi a two (2) t u b  receding rrd playback sys. 
dance with the tachings d tbe praent invention. Tke k m  baa been depicted ia FIG. 1 &will be d a c r i k d  
uclaplr~ anbodiment dthctutomrtic writins qstm below, the common bas opcntion innrnt invm- 

lyuu 2 and a record mcdir ud pr- coalrd Con- lbm to be employed Without devtting a whit from the 
role 3. The L e w d  lb~ lu  1 rad I& 2 ~ u - o f  the inrtrat br~mtion. Accordingly, if it 
u e a r c b s e d w i t h i n a c o a u n o a b o u r i n g u d ~ t o  ' 'm daird to provide m au101~tk writing system 

skip md Duplieue func. 

i h I n t i n g  I m8fUn Y e  nth While plUin& 0 rhll k k l O W ,  UlkWI- 

RGS. 

.-= mpeCl;'. :.), cht wuCbin8 mutiba m d  Will be rpp~&td by h Of ordiny &ill ia the .R 

dei,rctcd in FIG. 1 comprises keyboard m a n s  1, printer 0 ti0a dlowr more or fewer rrtording and playback su- I 

0600034 



I .  

l2 
4,138,f 19 

11 
by the brhcd block 16.4. buffer md mhdmeou 
rrorrge appmttm WiCrtd by the drlvA b&ck 17, 
lrlcotd media control wdte ud rmd rop~nr bdi- 
Qtcd by tbe duhcd block 18, r waunoa dru bur W, r 

s cJwroabvvvcwM ’ wWdbslrd0,mdtarrrrrmuuor 
the Coaveationrl a#. 

IXE TYPEWR)TER mnouMnoN Phillip type h v i  been inustmcd in no. I, beuw 
h y  we hi8hly dcrittrble rc3m the ruadpoint of open- 
tor W l i n g  and Ning while dlowmg ruktantirl Tbekeyboudmtuu1,ummtionedrbovlc,sryUlrc 
munu of infomution to be recorded on a ain8le me- 10 tbe form of a conventiocrrl electronic keybud aucb u 
d h  However, rhould a limited aystem be dairsd w h  that manufactwed by tbc Micmwitcb Division of 
u a aystem wherein a angle letter L providrd per ra Homywell Corporalion or the Keytrocria Corporrtion 

md &odd uhibi;  touch and feel chnctcfirtra * ’  rimilu 
subtituted for the cII(cttcs depicted in the FIG. I em- to tbow of a cocrvmrioar’ elactrk typewriter. Tbc key. 
M i m a t  of tk praenl invaition. The rvucture ud IS boud man8 1 Iacludw a #andud 44 t h n c t c r  wt of 
function of the u u e t t c  c b m b e n  1 .ad Y m d  rewind. keys which ue each srprble of three hnctioru, to whit, 
/e+t buttona 9 and 10 therefor vc entirely wnven- bwer came, upper cue, and an encoded fuottion Aa 
tiocurl. Tbua, in the well known manner, the deprarion each key on the keyboud munr 1 h Jeprarcd an d8ht 
of OM of the eject buttons 9 urd 10 t a u l u  in the re- (8)  bit ASCII code associated with b 
winding of the record mcdu md the opmin) of tbe 20 produced in puJlel by the keyboard in tbe m v e a -  

chamber mwciated therewith, wkreupon a rionrl manner. In addition, certain of Ik keys within tbe 
W t t e  may be lorded or removed. As ahdl be wen amdud fortyfour (44) character wt are t y p ~ ~ t i c  or 
below, the condition of Lhe Uuette c h m b e n  7 rad 8 repentable u L dto conventional in electric t y p e d e n  
ue monitored to that the u t u r  of each syatem b contin- and/or electrunic key-&. Such typunrtic or rrpcrt- 
u ~ u l y  available to a cennrl p-r. f h e  difiul d k  2S able key8 should include at Lertt the uadencare key, the 
plays 11 m d  12 urociaccd with each record atation act hyphen key, che apace key and the r-key and act in the 
in the conventiod manner to indicate, by their illumi- conventional murner to amble a repat line to t& 
nation m d  the provision of read and record indicia chncter code aoocirted with the key dcpreaacd b 
mung therein, which of the atations ia active in a l iven rutomr~ufly repeated whenever u r h  typrmrtic key in 
role and additionally provide in a manner to CW detailed 30 held depfesd for longer thn a predetermined inttrvd 
herdnrfler, a digiul diaplry indicative of the portion of of time ruch u five hundred millbecoda (WXI ma) in a 
the record oidia then being utilucd. Although not mrnner to be funher described below. In addition to the 
illuunted in FIG. 1, the record medu and procaror fortyfour (44) cmventional dphmumeric cht.crer 
control coluole 3 houwr the mrjority of the logic m d  keya. the keyboard m e w  I should daa include conven. 
procaring equipmenu employed in the rutcmatic writ- 3S tionrl input keys or h e n  wch u apace bar, shift, ahin 
mg aystem illuatnted. fhu, a8 shall -me apparent in lock, m e r  return, u b  rct, tab clut and ub u will be 
connection with the description of FIG. 2. the record further d a e r i b d  below. Typical configurations for the 
media and proceving control conmole 3, housa the keyboard employed in the h u n t  invention are ahown 
central proccuor, the buffen, the control and transport in F10. k for Upe venionr and 96 for c u d  venionr. In 
equipment urocirted with the record media rutions 40 addition to the conventional key, found on the nqjority 
and interface equipment for the pnnter meuu m d  key. of electric typewriten, t k  keyboard amns 1, u ahown 
b o d  means I and 2. in FIGS. 00 and 96 dm include a plurality of specid- 

Accordingly, the embodiment of the rutomtic Writ itsd function keyr such u record, rrvirU, d t m t e  
in8 sysmn illuaut*;d in FIG. I comprisa r typemiter d e r ,  d e  print, r t v c h  or u r k  atep, code, line cor- 
configuration which provides dl control, f o m t  and 45 recf mugin control, duplicate, rkip, play, auto, pur- 
dphnumeric input elements at the operator’s hgertips rprph line, word, c h n c t e r  stop, paper index, apace 
m d  a rewrd media m d  procaror controi conrole upand m d  justify ken u MI be more fully discussed 
which houra the logic umciated with the uu,wt auto- below. Furthemore, u UI indeprdent pMter h here 
matic writin8 cystem and h e  record media atation8 u employed, k v e n  u e  provided on c keyboard to con. 
well as the power switch 13 which ru to mctgize and SO tml the mugin wttinp, p M t  pltch wlccted including - 
demergire the entire ays&m. proporrionrl a w i n g  m d  the i n t e d r r t e  lioe rprdng. 

fbat h e n ,  u ah12 be men below w llcc~ury be- 

ployed in thir embodiment of tbe h u n t  fnvcation doa 
Refenin8 now to plb. 2 tkrr h shown r block dir- U not utilizephyricrl uopl for ~ l g i n ~ b u t h u m d  

l p ~ l n  rchemrliully representing tk anbodiment of the ariauLu mugin wniags urd prinler paition iafomu- 
rutoautic writing ,yuan dcpictd io ma. 1. Tbc em- rioo h mcnrory ud wlectively oootrob the Wra at 
bodheat ofthcautomrticwritingrystanrhcmrriully whkh the single eltmcnt printer cur@ a u y  move. 
iUustr~edinFIG.2compricartc)rbwdmcuslmd w # n  ~:ttings ue cbctroaral ’ l y a e t m d  
printer  me)^ 2 m g e d  in r typewriter amfigunlioa 10 luwtd md pPcr rprcing intmacdirtc @a ir colltrdbd 
4, II M y  demkd in Coajulrtion with FlO. 1, ud by an indexing opention. 
tlK - rvuctureconuindinthemaxdmedia ~bc~yboudppun,~hcomectedtotbrtypmrilu 
and pt’decnor oontml cO(u0le J WWI compriwr r dpntioa interface indicrtcd by tbebrhed block IS 
printer data KOM paiphml hdiutcd by the duhed throu# r mul-ucror anuul able rad aa wt 
Mock 14.8 

’ 
O O Q n g h t h  iaterfmx bdha 0 (R) bit data orbk 23. fbc m u l h n d ~ r  ooovoi &le 

by the d a s h ~ ’ ,  rceatrd ymcmor whkh uker 22 comprirer plunlity of individd conducton 
tbe f m  ofr microprocawn iadtc~lcd by tbe drrhcd tbmufi wbicb q l r o L  inlormrrioa ir bterchaged 
bbclrnudrpfogNnriwktypcriphenliadiuted betwcca tbc keyboud mQlu 1 d ather rpprr tur  

cod media, augnetic urd, or belt, could be radily 

* 
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d r r t o n  &e mu~&odmix a b l e  22 will k de- n y  the character dru. urrirgc ' dau ud 

preen1 in the record mcdh and p r m r  control m- printer means 2. The twelve (11) bit &U ab le  c~ (b -  

sk 3: Although the cywol dgnrlr rupplicd to tbe )rLa twelve (12) pudlel d u c c o n c a p l o y e d  to am- 

rhe description d pper indexiq inforumlion ktww- uburu 2 
f h w n c c  mtd I rad rpparatm in the rccord medb rad p ~ o c a r a r  coo- 

medir uid pro- from qprrtru in tk record mdk ud proceoor con- 
contml coNdc 3 ud com& &@Is indica- trol WIWlc 3 10 thc printer - 2 t d r c  (12) bit 

tiw of the type oldrta to k gated onto t k  eiaht (8 )  bit widc character &U k supplied from I nrdinp of the 
&u uble u e  supplied to the keyboard from the record 10 printer dau ROM peripheral 14. Only ccvea (7) biu of 
d i r  and procaror coatrol con80lc 3 through the thh ChrraCter &U we n p l o y e d  tn & b e  the ASCII 
mu]ticonducto* u b l e  22 The eight (8) bit dau  ab le  23 code utilized for the character information peme while 
a m p -  eight (d) purllel conductors which ue each the remaining five (5) biu u c  employed at the printer 
bidirectionally gated tc Con a full duplci conductor. muns  2 to define hammer force urd n w n  width to be 
The eight (8) bit data a b l e  23 is employed to supply 1) uwd in printing. However, for curLge displacement 
wh eight (8) bit ASCII code cfquence generated at the infomtion or pper indeting i n h  -tion, one bit is 
keyboard upon the depression of a key thereat in pral- employ.. to define directioli while only the necessary 
kl to the apparatus within record media and processor w n k r  of the r d n r n g  eleven (1 I )  bits u are W u i r d  
control console 3, while infomation employed to pro- to define the given displacement within the twelve (12) 
ducc a sutus indiution such LI by the illuinination of.# 20 bit dau  a b l e  2S u e  utilized. The twelve (12) bit dau  
key or the sounding of an r1ar.n at the keyboard is rug a b l e  25 is indicated as only providing M input to the 
plied throubh the eight (8) bit G.ta cable 23 to the key- prin::r m a  2 b u s e  once such an input is supplied, 
b a r d  m e n s  1 from apparvius in the record media m d  the printer mcans 2 has sulficient logic to cury out the 
procewr  control console 3. designated function and provide an indiation.of iu 

fire printer means 2, u aforemid, *-ta the form Of an 25 status. Le. ready, busy or the like, on the multiconductor 
electronic acrid printer. Although any conventionrl control urd status u b l c  24. 
wid printer or for that matter any inputloutput type  
writer may k employed in the inrunt embodiment of 
the automatic writing syslem in accord~nce with the 
ruchings of the pr&-nt invention, a modified.version Of 30 The typewriter configurTtian interface indicated by 
T h e  Diablo Model 1200 High f'ype I serial printer, the dashed block IS comprises a keyboard interface 26 
available from Dirblo Systems Incorpraied of Hay- and a printer interface 27. Each of the interfaces 26 m d  
w d ,  California is here preferred. The printer means 2 27 is described in gra te -  detail below in conjunction 
will be more fully d w r i k J  in conjunction with FIGS.  with F IGS.  10 and 7 respectively. Therefore, at this 
6 and 7 below; however, it should bc noted that the 35 juncture in the deeription of the pracnt embodiment of 
Diablo 1200 High Type I serial printer is viewed as the insrant invention. it is oiily necessary to note that the 
highly desiruble for applications such as those present keyhard interface 26 and the printer interface 27 per- 
in automatic writing systems of the type here k i n g  form a plurality of common functions with respect to 
described k u u w  a single element pnnt carriage em- the printer muns  2 or keyboud IIKI;EI 1 with which 
ploying a rotating daisy wheel is utilized and results in 40 they are associated and the remaining apparatus in the 
a serial printer which operates ai twice the rate of con- record media and proccsor control console 3 and in 
ventioml input/outpis' devices while such serial print- addition thereto receives control and command infor- 
ing is r;ccomplished without the hig!! rmbient noise mation from the apparatus present in the record media 
attendant in both normal line printers atid input/oulput and processor control console 3, supplia m d  receives 
typewriters. In addition. print element positioning. car- 45 command and status information from the keyboard 
riage displacement and paper movement or indet iq  are means 1 and supplics tutus information on a command 
dl accomplished elcctronicrlly and hence the unit ex- basis to the remaining apparatus in the record media and 
hibits erceptioidly !.igh reliability characieristics due p r o c w r  control console 3..:5imiIarly, the printer- inter- 
10 the avoidance of the majority of mechrniul puu f u e  27 receives twelve (12) bit and multiplc bit data 
normally employed to accomplish these, functions in SO reprwntinp chrractrt infomation, carriage d i s p l a c ~  - 
both input/output typewriter device, and line printers. mcnt information or paper muvemmt information from 
Furthermore, u a plurrlity of the so-called daisy wheel the remaining apprracus within the record media and 
print fonu we available, type styla rnd fomt  may k procewr  control console 3 urd supplia the sunc as M 
rapidly m d  urily  *red by an inexperienced opera- input to the printer means 2. In addition, the printer 
tor. 7% printer -2 h connected to the typewriter 55 mterlue n rcce iva  control and command infomation 
confiquntion in tern#  indiuted by the dashed block ts from the nmrining apparatur within the rrcocd media 
throagh 8 multikhdactor control and status a b l e  24 .Dd procCrsor control u>nrole 3, sbpplib oontrol infor- 
Md a twelve (12) bit dau cable 35. The mult~conductor uution to and d v e s  the sunc Ftom tk printer means 
control m d  ~ U t u s  cable 24 will k described in paler 2 m d  ,mvidcs r %tu indication oa r canawd brw as 
detail in conjunction with FIG. 7. However. it mry k 10 to r wlected status condition of the printer to the re- 
nocWt)ert 'the mulkondwtor control and sutus a b l e  d n h g  rppuatus within the r d  media uu ptoces. 
24 & employed to supply rCI!us b f o m t i o n  as to the" @or control console 3. Both the keyborrd interface 26 
vu& condiiiw mouitored (it thc printer to the r p p  and thc' printer interhce 27, additiorrlly rt m rhe tndi-  
ratut'itnitaihHt'in71he rccdtd me& Icld procerrw con- tiarl role of Wrventionrl Int.r2bcr I prwiding for 
trot console 3 m d  to supply strobe infonnation for chu- U the mising of the vcious f o m  of 6u coaveyed 
m-ir iliu, carriage mnvCmcnt urd dru bnd paper in.' appropriate lo& kvcls fru truulrtion to the kgic m. 
dexhlg or mwement dau fim W rpptntus in the vice m thc d u i 8 ~ i e d  dd~ti~nu welt as in the OSUI 
record mcdh uad pfoceuor CoaVOl conrok 3 to lhe gatin6 rola Tbt keybeard interface Xis coanecccd to 

T H E  T Y P E W R I T E R  CONFIGURATION 
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)bit ooarok 3 through m eight (6) bit data CrMC 31, rsixrcra 
tbc (rqw iarvucbaa * word ubk 32 d rda&bit ~ U M  

rion w r  S. Tbe Wt (8)  bit dru o5k 31 b am- 

- 9  rawAsrmrodprovidcoWrmefsbcrioantbt~t 
(8) bit &?a able t )  comecud mtamedirte tbr corn. 
aon data bu, 19 md tbe keybud istalwr ts. lk 
W t  (8 )  bit dab &le 3t-n indicated b FTO. 2, thus 

connected to the renin- 10 parallel biu from the commor~ dmta krr I9 to tbe printer 
interfa 27 for iubacquenf mpplicrtioa through a b l e  2S 

, to tbc printer mans 2, bowevn, m rhll k rcn in 
(16) bit iastruction word a b l e  29 Md r single c m j u n 4 o n  with FIG. 7, ao data is conveyed from tt,; 
conductor 30. k shall -me more rppuent printer interface 27 to tk oanmoa dau bus 19 m d  

*&e disclorurc of the bunt invention proceeds the 15 rocoruinely I dngle direction of data flow is tdiulcd 
-tic writing system disclored herein ia orgdted for tbc eight (8 )  bit drta cable 31. Ac will k fully appu. 
rn A d d r a c  data procaring system whctein dl mt to thoe of ordinuy skill in the ut, the aght (6) bit 
d.cr b conveyed in pudlcl d o n i  the common data bus. &?a cable 31 need not k ptd h l f  duplex a b l e  in hi 

ChrterLcoawyed 
the keybud mtuu 1 

r o t o  convey ChUICtQl in I;wrormOta&ht (8)Oiku 

U, .O inuruitions'uc cimveyid dong the common 
-n word bus 20, while dI status information u 
m tbc vuiour ccmditiolu of the peripherals t conveyed 
Joag the common statu bus 21. Funhennore, the- 
addressing technique employed is such that tha micro- 
w r  indicated by tht dashd block 16 initirlly ~ O U  
&rou@ an idle prognm in which it selectively sunplo 
r p l d i t y  of statu conditions rt each of the peripheals 
in sequence. Thus, in rhir idle program the microprocer- 
10i indicated by the dashed block 16 awntul ly  w u u  
for 8 designated event of one type or mother to occur 
at one of the peripherals. When such an cveirt O C C U ~  u 
indicated by r flag on the tutus bus, the program shifts 
u I function of the event at the peripheral for which the 
f l r~  rppured on the common status bus 21 ,. thtreby 
accamplish rpproprirte procctsing for the condition rt  
tbe peripheral i n d i u t d .  Accordingly, to achieve this 
d e  of organization, the eight (8) data cable 28 iC 
connected from the keyboud interface 26 to the com- 
mon dur bus 19, the sixteen (16) bit instruction word 
cable 29 is connected intermediate the keyboard inter- 
free 26 and the common instruction word bus #) while 
tbc single bit status conductor 30 is connected ktween 
the k e y h d  interface 26 and the common status bus 
21. sbu, eight ( 8 )  bit churcter  data is conveyed k- 
twecn the common drta bus 19 and the keyboud inter- 
face 26 through the eight (8) bit drrr u b l e  I, instruc- 
tion words in the form of command m d  control infor. 
mtion is supplied to the keyboard interfrce 26 through 
the sixteen (16) bit instruction word a b l e  29 from the 
oommon instruction word bus 2Q and iuty infomu. 
ha, representing r condition on the keyboard which 
tbe microprocasor cctlu to monitor is supplied from 
r& Leyboud interface Y to the common status bus 21 

uctor 30. Therefore, u 
tion with the 

commuidt hued by themicroprocu. 
the duhed block 16 oa tbeoommon 

the gating function is here-&ieved by butput rppurtus 
kcrted at the printer interface 27 which mspoadr (0 
inruuctions hued by the microprocasor iadiuted by 
rbe &shed block 16 while the printer m - 2  n apble  
of independently acting upon bvuctionr rad  placing 
ao instruction completed h g ,  u rhll k more fully 

25 &scribed k l o w ,  on the h g l e  bit mus oooductor 33. 
I h e  single bit statu conductor 33 is comead to the 
cOmmon statu bur 21 and m y  take the rmc form and 
provide the umc function LI the ingle bit status con- 
ductor 30 connected intumedirte the keyboud inter- 

XI frce 24 and the common itatw bus 21. Tbur, u ahdl 
d10 k a n  hereinmsr, the dagle bit statu emductor 
33 KNU to provide itatus iadiutionr on the common 
statu bus 21 IS to the condition of m y  bit oa &e corn. 
mon data bus 19 m d  of the printer and more plrticu. 

35 luly,  IS to the r d y ,  busy or instruction completed 
condition of the vuiow upccu of tbe printer w 1 
which uc k i n g  selectively monitored. 

Although both the keyboud interface db m d  the 
printer interface 27 will k aepuatc v d i r d  m d  

Y) dacribcd in connection with FIGS. 7 rad 10 respec. 
tively, it should now k rppuent that the typewriter 
configuration interface indiuted by the drrbed block 1s 
provide m independent interface for the printer m a n s  
and the keyboud mcult and that erch interface 10 pro- 

43 vided urria out three -ate urd distinct functions in 
addition to tl;c n o d  logic functions of r8i8ing inputs 
to m d  outputs irom r datinntion device to appropriate 
b#c levels. The fin1 of thee functions is to provide 8 
status indication to thc common aaturbus 21 u to the 

)o aatus of the condition withn the printer OWLIL( 2 or the 

iasunce, i f  opcntion is k i n g  initiated md the micro- 
proceswr indicutd by the duhed block 16 m in UI idle 
progrun a d  is thus writing for come rho tooccutat 

. 

- 
. 

* 

k c y b w d  meuu 1 which is then bein8 monitored. For - 
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kkw, t h t  the p&t hwnrtioa bas succusfully 3ctn kr..arc more rppumt klow, b ten Wh, twelve pitch 

w that further in- ud proporliondly rg.ced print modes. Tbc dcttioa of 
0 the printer amns 2. W r e d  pitch for printing b rawplirhed by cbe 
th trpewrilcr config- p k c m c a t  of the pitch kvn at ibe keyboud, m m y  k 
d h d b l o c k 1 S i s t o  J ~inFIGS,krad)hInthcrpproOrirteporitioafor , 

IcwjvcIy y t e  dp&nuric chrrter datr or other tbe pitch lJccted ud the muatina d r  dricy wbeel 
f o m  of dru from the common dau bus 19 to pfhl ckment having a corrapooding pitch to thl Y- 

the keyboud mans 1 or che printer m a n s  2 m d  to ktcd within lhc printer. Although m e n  (7) bit8 of the 
wure thrr d.u on the wmmon dau bus 19 is rppropri- a g h t  (I) bit coda gmentcd at the tyboud are sum- 
ately y t e d  at the proper interval lo Lhae peripherals or 10 Cient to uniquely daignrte ach dtbe Jphmeric print- 
t h t  Qu from the pe4pherals is gated at approprlie ing c h a m t e n  employed within rht Luunt iavenrion, in 
intervds to the commm &IJ bus 19. For errmplc, in a proportionrlly spaced printing mode, the width of 
=rding operation each eight ( 8 )  bit d.U c h u r t c r  w h  c h u r c c r  printed, together with appropriate por- 
p m n t e d  by an operator te the keyboard m a n s  1 will tion# of interchurter w i n g  therefor, may v u y  de- 
be electively gated from the kcyboud interface 26 to 15 pending upon the character frm three (3) to eight (8) 
the common data bu, 19 through the eight ( 8 )  bit data WiU wherein a unit correrpondr to onc-rirtietb (1/601h) 
cable 1 and such gating, whiz:, =un under program of an inch while in tm (IO) pitch and twelve (12) pitch, 
control, will ensure that cd j one eight ( 8 )  bit chrrrctcr printing chuacter widths together witb ponioar of 
b supplied to the common data bus 19 in a liven pro- interchuacter spring therefor u e  rix (6) uniu and live 
d n g  interval. Similarly, in a printing operation, the 20 (5) units, respectively. Furthennore, high qrulity print- 
printer interface 27 functions to ensure thrl twelve (12) ing r q u i r a  that a variable impact or mer force k 
bit charmer  in fomt ion  h gated from the common employed Lo that a Uniform c h r r t e r  impration ia 
data bus 19 IO the printer at intervals in which the printing achieved regardless of U u  r c t d  width or 
printer m a n s  2 is ready to receive such infonation and other physical puuneters of tbe Jpha.rreric c k w t e r  
that no subsequent character infomation iC supplied lo 25 rtruck. For this ruson, the printer drta ROM periph- . 
the printer Wore a prebious printing operation has d indiuted by the dashed b l o c k p  b employed IO 
been completed provide twelve (12) bit chiracter rnfomtion to the 
The third distinct function of h e  typewriter configu- printer unit 2. Seven (7) of t h e e  biu u e  employed to 

ntion interface indicated by the dashed block IS h lo uniquely define a character to k printed in t e r n s  of the 
~ l e c t i v e l y  receive address and instruction data from 30 spoke on the daisy wheel print element upon which u i d  
the common instruction word bus 20 to thereby enable c h n c t e r  is located, three (3) uf the bits u e  re l id  upon 
the peripheral which h u  k e n  addressed and to UUK to define chrrrczer width and u e  ULCd in pmponbnd 
such peripheral to acquire the appropriate data from the spaced m o d e  of printing to control ribbon displace- 
wmmon dau bus 19 and funhcr to perform the appro- ment and :he escapement in fomt ion  fowuded while 
prirte command upon receipt o f  such dru. F ' s  in- 35 the remaining two (2) bits u c  employed to define h- 
smce, when data has k e n  invned by 5n operator at mer force in four (4) levels. 
the keyboard means 1, a Gate Diu To The Diu Bus The printer data ROM peripheral indiuted by the 
command will k presented on thc common instruction dashed block 14 comprises a printer data ROM 43 and 
word bus to and in a manner to k fully described be- 3 ROM rddres and control -ICUIS 44. Although the 
low, the eight (8) bit ASCII code or a modification 40 details of the printer d a u  ROM peripheral indicated by 
thereof supnlied by the keyboard means 1 is gated the dashed block 14 8 f C  set forth in g r u t  detail in c o n -  
through the eight (8) bit data u b l e  28 to the common junction with FIG. I, it may k here noted that the 
dau  bus 19. Similarly, when a character is to k printed printer data ROM 43 may u k e  the form of a conven- 
an Acquire Data From The % t i  Bus command will k tional read only memory containing two hundred fifty. 
presented on the curnmon instruction word bus 20 and 45 six (2561, eight bit words lotded therein and is address- 
supplied to the printer interface 27 through the sixteen able by eight bits in parallel which arc ruficient to 
(16) bit instruction word cable 32, assuming a proper uniquely define uth cighc ( 8 )  bit word. The printer data D 

status indication on the common status bus 21 had previ- ROM 43 is connected throueh an eight (8) bit data rrblc 
ously been received. In r a p n s c  to this command, the Is to commori data bus 19 to which it suppjia ad. 
printer interface 27 will cause the printer m e w  2 to 50 dressed eight (8) bit words stored therein and through a 
acquire the dru pracnt on the common dau bus 19 and multi conductor a b l e  47 to the ROM address and con- 
respond to an appropriate manner thereto. From the trol m a s  44 from which d d w  informrtion is%. 
foregoing docription uf the keyboard meuu 1, thc ccived. Both Lhe a b l e r  47 .nd 45 m y  k viewed as 
printer mans 2, ck keyboard interface 26 UlJ the camprising eight ( 8 )  pudlel conductors m d  the nutput 
printer interface 27, it will k apparent that no direct SS of the printer dru ROM 43 is pied. 
connection of m y  type is established between t k  key- The ROM address md control PCUU 44 m y  take the 
M meuu 1 and the printer means 2. Therefore. un- fonn of an address register and a decoding unngement 
ku appropriate commands for printing are received for commands received from tbe commoa twruction 
from &e common instruction word bus md rppro- w d  bus 20. i oc ROM d d r a r  and #~troI ww c) is 
piiue churc;er  information is supplied to the printer 60 cqoaected through an eight (81 bit dab crbk 46 10 Ihe 
means 2 from the cornlaon dru bus 19, the deprarion of common dru bus 19 m d  r)v@r sixteen (16) bit ip 
A Ley rt tbe kyboard means 1 will no(. automat idy  muction cabk U 10 the common bwuctwm wordbus 
result in the printing of a character represating the key 20. The eight (8) bit CLu cable 46 my comprise e i b t  
d c p r d  u Ihc princrr mmns 2. (8 )  conductors which u e  oolwcted in pmllel to the 

6J right (6) bit data cable Is, as shown, whik the sixteen 
(16) bit instruction crhlc (d my comprise rirtem (16) THE PRINTER DATA ROM" 

7he pram1 embodiment of the instant iavenlioa ir amducton conneSted in p d l d  to the common in- 
capable of wkctivcly printing iafomtiOn, as shall rtruction word bus 20. The prioter dau ROM pcriph- 

- 

. -  
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19 m 
~ d btdhted bytbcdubed block 14b aot connected while i f 8  woad of lhc two !bed qpurritia VI) an- - 10 rhc coolmoa Iwoc ktr 21 a only ROM d r a d n g  p b y d ,  the four (4) kut r igniknt  Mu d thc rcord 
D UCCQ~WICCI lherrin rad Lmct dght (8)  bit word ue relied upon in the rrwmbly dtbc 

lyed k d u c t e d .  twelve (12) bib of chtrter informrtioa. Tbw by Ai- 
2 data ROM periphenl Wi. J I#C upon the i n f o r n t h  ddlpiai thc chnaer IO k 

ated by the b0)Wd block 14 fat tionr ach Lime m piatal per Y md rued v v i u i W  tbercof, twelve (12) 
dphmeric chvrcter h to k pciated to iupply twelve biu of character infomution UI developed under p 
bit c h n c t e r  information d from th printer ROM 43 p~ln oocrtrol for controlling the apenrion of ch prinlcr 
b two pusa to the co:rMon dau bus 19 for tubaqwnt unit 2 m d  t h a e  twelve (12) biu of c h r t b .  infomu. 
application to the printer unit 2. Ofthis twelve (12) bits 10 lion d e C x  the chvrcter  to be printed, ita width if a 
of c h n c t e r  infomation, the f i t  seven 0 bio ddiae proponionrlly sped  mode of pcinting hu been ne. 
the 8poke poition of the c h u u k r  to be printed, the kctcd and the h m e r  force with which it b to be 
next three (3) biu define chtzrcter width to be em. pMU. 

t 

ploycd whew\& proportional spaced printing hu k c n  
wlected m d  :he remaining two biu define the hmtner IS 
fom with which printing is to u k e  place. A character 

BUFFER AND M*SCELLANEOUS 
STORAGE APPARATUS 

to k printed AS i i d i d l y  ikoduced i t  the keybard, or The buffer ma mircc lheow storage appvrtus indi- 
One of the o&er peripherals, u will become more rg  atcd by 1% duhed block 17 comprises a rrndom 
p u c n t  below, ia applied to the common data bus 19 in memory (RAM) 34 m d  RAM d d r a t  m d  control 
the form of m eight ( 8 )  bit c h r r c t e r  wherein only the 10 m a n s  38. The r c t d  conwucrion of both rhe &om 
Rnt aeven (7) biu thereof arc definitive of the chvrcter  acccsa memory 34 and the RAM d d r e u  md control 
while the eighth bit designata the underrcord or none meuu 38 u developed in -1 detail in coajunction 
anderrcored nature thereof. This convention for char- with FIG. ll.,Therefore it is here suflicknt to appreci- 
r t e r  daigMtiOn is available because only e v e n  (7) biu aIe that the m d o m  access memory 34 mry c o m p d  

while UI eight (E) bit code u rsquird to define all of the access memory requiring 8 tea (IO) bit ddnrr for 
function m d  procarinp. infomution which may k uniquely defining a given eight (8) bit uonge loution 

'iatroduced into the rysicm together with dphuneric for d i n g  or wnfing purporcr. More pvticulrrly for. 
informrtion. At m y  n l e ,  whenever a character to k functionrllj undernunding the operation of N o m  
presented, the eighth bit thereof is muked off. a com- 30 ~oceu memory 34, it should be noted that the avulable 
nund is applied to the common instruction word bus 20 Uorage locrtionr within the RAM 34 u e  divided into 
to caw the ROM &dress and control m w s  U to latch q u i e r s  to form a &/write buffer 35 bving two 
at l a s t  the f i t  w e n  (7) bits of drU on the common hundred fifty& (I%), eight (I) bit words of available 
dru bus 19 to thereby =we as the first seven 0 bits of Uorage, a rad only buffer 36 having a like number of 
UI d d r a s  for the printer dab ROM 43. Whether the 35 rtonge locations m d  the remaining half of the RAM 34 
eighth bit on the common dr f r  bus 19 is latched or a bit b allocated for general rtorage purpowr. u set fonh in 
from the command instrwtion is latched u put of the m attached listing, to thereby rccommodrte five bun- 
address will turn upon the specific commrnd hued.  dred twelve (512) words of infomution which q u i r e  
The command and dru to Y N C  u the ddrerc is rg  KlsEtive storage and retrieval during n o m 1  procaring 
plied to the ROM d d r a s  and control mcuu U through 40 operations. Here, however, principal focus rbould k 
thc c a b l a  46 m d  48 m d  tiie latched addreas is applied p W  upon the r d / w r i t e  m d  r a d  only buffers 3S 
through the multiconductor cable 47 to the printer dau m d  36 formed within the RAM 34 u they act, under 
ROM 43. In raponw to this d d r a r  m eight (E) bit program control, u independent pcripherJs within the 
ward is r e d  from the printer dru ROM 43 ani applied hUnt invention. B o t h  buffers 35 and 36 defined within 
to the common d r u  bus 19 for subsequent u v m b l y  into 45 the R A M  34 act, in aunce, to rccumSte line infoma- 
twelve (12) bit character infomation md application to tion to be p r o c a v d  either u the m e  is entered from 
the printer. Thus it  will be yen t h t  the d d r e u  for the the keyboard 1, r a d  from mother bulkr md/or a re- 
initial eight (6) bit word of churctrr infonnrtion read cord media m that such infoorInrtion u is rccumula(ed 
from the printer data ROM 43, h provided cucntirlly u a line m y  k funher proceped at highly emcient. 
by cbe character infomution 00 the common dru bur 10 ntcc m d  in a manner to ruiubly rccommodrte both the 
19 which defim the charrcter per ne. forwarding m d  receiving peripherals involved h 8 

'2be d d r a r  hritklly latched in the ROM d d r e u  md dven opention. Tbw for urmple dru entered at the 
toad  MI Y rad employed to obuin the f h t  Lcyboud for recording puipora b typically arcmu- 
(8)bitrdtbcaand t m l v c  (12)biu ofchncta idor- lued in tbe red/wriu  buffer 35 until m d o f a  IW is 
mtbn h dao b p a t d  vadcr program ooatrol rad SI iodiutcd by 8 urrkgr return chnctcr. Tberafter, the 
dcparding up00 theamdiriooofaneoftbebiurbcrria, record medk b enabled md hat to rpcod a d  the 
data bit 6 OM of two tixed quantities ye dded to tbe ratire liae of a f i t  (8 )  bit chnctar acmuauttcd in the 
ddrr~ud8~8ddrrubformed.Ihb#wddreu r r d / w r i t c b u K e r 3 5 b i r . b a v a w l y w h c n a  
I( f o n d  in the rnictoprocaaor, b next lrtcbcd under M WQI b king play4 bwk, a liac d i d o m t i o n  
p r o p u n  mituol into the ROM &rep rad cpotrol Y) h rrpiully mad therefrom rad mumuttd b tbe red 
maru U rad 8pplied throw mutticonductor able 47 a d y  buffer 36. TberaRer it h h8adled OQ 8 per c k -  
tot& ewdru ROM 43. Thicurrrar lbooQd aght trr buk u ch aune b d out rad VIIIITonned into 
(I) bit word to k ddrerrcd, rad therefrom rad applied cbrnctrt iafomutioq rubble for r p p l i t i o a  to the' 
to tbcceawmn drubus. Uo# oftbe two fkcd qwnti- priater unit 2. Wben the li# of idomtion in tbc rad 
tkwqeanployedtoobuintbeacwddrewthefw 0 a d y  M e r  36 hr been proomeu, the mrd media 
(4) m01t uylifwt b i ~  d the aght (8)  bit word d M Y  again be arbled to awe tbc d i n g  of a new line 
from tbc printer dru ROM 0 ue employd ia rbt oCiaf~ t ionr ) rcre f roor  rad tbc inwrtioa of thL line of 
r w m b l y  of tk tmlvc (12) bit chum brlormrtioa Cll~rmrlion bto the d d y  buffer 36. 

I uc required to define alphmeric character hformrtion 25 ccmvmtionrl 1024x I nonduvuctive read, m o m  

0000039 
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resident control within the larmt i a v c n h  which 
p m i u  the microprocawn IO d t o t  a E h  d tbe in= 
putioutput devices for wynchronou, accunenca, uu- 

, l ~ r ,  MY dctccted m d  Ukc rpproprirt~ u e p ~  10 , 

5 branch. jump or generate atawl s i p &  in order to ' 

' pIocar in an rpproprircc MMCI the rrychroaou, OE- 
cum= indicated. 

Tbe instruction, hrued by tbe rmd d y  memory 80 
in accordmcc with the operrtion ofthe Priaogpxwx 

10 dw, pedonn a rimilu function will& tbe slictoproca- 
m r  itself. Thw, when chae htructionr ue oocv~cted 
together the system acts to pr0ca;r raw dau into,a 
h i shed  output fonn whereupon the entire automatic 
writing system recording to the hunt invention func- 

provided. 
THE PRINTER UNIT Thw when the addrest bits A10 - AI: u defined for 

W h  m j o r  page of memory u c  present in m address, 
'&e output of NAhii) p t e  199 urocbted with that prge automatic Writing systcm W r d i n g  to the in- 
will go low to provide a strobe input to the d d e r / -  tturt inveiltion herein k i n g  diacid, pde&ly  =- 
&multiplexer mans 279. In rhe pracnce of such a Lo ploys III indepcndent sed printer which acts u the 
wok input, ddrerr  bits A, m d  A, u e  decoded and Wtput device for the system. Thir sed printer a b i u  
one of the enable lina 291 -290s has a high level applied operational speeds exceeding t b o ~  generally av.ilble 
w r e t o  to a b l e  one of the minor page memory mevu In conventional inputioutput typewriter m t r u  n5 - 378 on the selected page. Upon sL;h enabling, the white printing a single chncter at a time through the 
-tion within the embled minor page memory mans  2S utilimion of impact printing techniques. In prefmed 
275 - m defined by addrar bits Eq - A7 b add- emLJdimenu of h e  inrunt invention, the printer unit 
m d  the instruction therein defined by address bits - m y  take the form of a Model 1200 High Type I wrirl 
AI b md out on one of the multiconductor a b l e  t)o .printer available from Dirblo Systeny Incorporated of - tu urd applied through the multiconductor htruc- Haywood, California. This printer unit hu km dightly 
a n  word ab le  85 to the common instruction word b w  30 modified to accommodate the proponiodly spaced 
20. Accordingly, it will k y e n  that each ' h e  m ad- printing requirements of the iaUrnt invention through 
d r a  b read from the ROM address register m u m  81 what is mtamont to a bypmsing of ccmin of the logic 
and applied through the multiconductor ab le  86 to the therein, as shall k described k l o w ,  so that the printer 
read only memory 80, one of eight page of memory unit eflectively accepts print paition dru from the 
therein we selected through a decoding of address bits 3S system in II form directly uwful tbcreby nther t h ~  
Alo - All md on the selected page of meniory one of employing iu own r u d  only memory IO develop print 
four minor pga is selected through a decoding of position daw from a smdudized code such u ASCII. 
address bits AB md A9 to CIUK the enrbling of a minor However, in dl other respects, the Model 1200 High 
page memory means 275 - 278 selected by that address. Type I s e d  printer available from Diablo Systems Inc. 
n e r u f k r ,  one of shtcen a t i o n s  within that minor 40 rflectively functions u m O K - t h d e l f  item within the 
p g e  is wlected through a direct addraring by address &uUnt invention m d  hence, the detailed rVuctun 
bits A, - A7 and UI instnrction therein b d d r d  thereof will not k set forth u the umc b ruddy avail- 
through addrev bits - A] whereupon 8 selected able to thosc of ordinary &ill in the ut. It should k 
sixteen (16) bit instruction word is rppiied to the corn- noted, however, that the High Type I mid printer b 
mon instruction word bus for each  instruction cycle. 4J described in dcuil in the Model 1200 High Type 1 train. 

The discussion of FIGS. 3 - 5 set forth above sdbsun- ing coune published by f i b l o  Systems Inc., 1973, and 
rirlly completes the treatment of the microprocessor in addition, the umr b described in US. application 
indicated by the dashed block 16 kcrue both the with- Ser. Nor. 229,314, 229,397 urd 229,396 each of which 
metic logic unit 84 m d  the general purpose regirten 83 w u  filed on Feb. 25, 1972 md ue entitled respectively, 
h v e  mrined the m e  structure and .operation de- 50 "High Speed Printer with Intermittent Riat weel and 
Abed in U S .  Ser. No. 430,130, supra, which b incor- Curkge Movement", "High Sped  h t e r  with Drift 
prated k r c i n  by nrerurcc m d  hmce a de'aiiled diacu- Comperurtion a b l e  for Curirge", and "Ribbon Cu. 
don thereof is not wt forth to avoid undue repetition. It rbge", wherein the first two rppliutionr w e n  fW in 

et,  that w v c d  of the uorye  the name of A. Gabor while the k rppliatioa b Rkd &odd -z witb the gened purpow regis- SJ In the rumaof S. L. h a a d  ET. Ha& Funhamore, C%Z' H hviktn modiried witlYn &e brtwlt tbe bdc of the printer unit in a mmmdm Corn is 
&avention I( tempow storage b .Ira avril&k wlthin ' dhlcood in U.S. Scr. No. 429,479. E r h  of thae appli- 
..tbeMdoar-wmoymanr34.Toprovider atioaC ue bcorponted rpedl lany  by d e r r n c ~  . 
d e r  with a complete dtelarwe bower, JI of the bacin rad therefor tbe der& of h printer anit rhll 

uripments p t c ~ n t l y  employed for each of the 60 only k briefly dacribed wbere the same hma kea pre. 
;&teen, dight bit rcOnge bc8tiOnr within the 0 ud H viourly aet for& in OM of the rpptiCrtioCrr, rrfened to 
trrgircm-ue'lbted in Appmdica D and E atached mbove, to reduce the kngth of the hwrat d b c h u r e ;  
&&reto in 1 tbthg where the dght biU d m c h  word UC ' . bOmVer, dditioarl detd b mdily rvritble to 8 
h e t  fo& dotid the .)YNCU while tbe sixteen, dfit bit d e r  upon inspection of ray d tbc doarid applicr. 
!register b t i o n  ue specified dong the ordinate. ~ h o r  tionr. 
%e mi&procnror indicated by the dashed Mack 16, 7bc printer mil is a aerial printer which functidnr m 
Swben pmided with tbc mirropmgnmr Wed in either nrpocue to wid iaputr pro* thereto to  rh ieve  
s;Appcn& A of B ptoVidC a rophirtiuted, vQUtile, WtLl printha at 8 qte which esc&s 30chnctm per 
I 

. 

IS  tions under microprogram control. 
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105 106 . 
d d h  8 mcburcla wt b&tg avlilrble uld U- k h t h a  WtCfB rkt Wh b ken 

I .  , ,  

fuaction o f  prbw c b v r t r r  iaformrtion oe 
con in a wriJ manner ud i, mplbhed by awing  

I a driry wheel priat dement to mate until the duig 
wed chruter ir ia an rpproprGtc pMtina porilian 
and tbcrrrllcr imputing the PSdJ dthe daisy ekment 

en my k printed rcording to 12 pitch, IO pitch or opon which the daignrted Ckrrctef fmida  to atme 
proportiorully sped printing tecbniquu. Once the the chrrc ter  informrtion r)wncxr to be impctcd 
rpprorphte spoke of the driry wheel print element b 10 against a cubon t i b n  and rhc docunwnt on the car- 
W t i o n e d  orposite a print pdt ion ,  an e k c v i u l l y  fired rkge roller S (FIG.  1) d the printer unit. Any conven- 
impact hrmr #s h driven into the spoke m a w  a car- rionrl daisy wheel print element having an rppropri- 
b n  or cloth ribbon to impact the document k i n g  prc- ately spaced print font for the mode of printing selected 
pved with the rpprophte chuacter. As no wch.r.icd a u y  be employed; however, due to the rcpidity with 
drives or w h a n i u l l y  driven print hmmcn uc em- 1I which printing O C C U ~  with tlrc b u n t  invention, & b y  
ploybJ. the operation of the printer unit ir extremely wheel pnnt elements of the type d i r l a c d  in US. appli- 
quiet. Simtruly, d g e  displacement urd paper index- cation Ser. No. K)9,19S u filed in tkL nun= of R. 1. 
ing operations u e  achieved by the printer unit in re- k h r  m d  Frank M. Weller, Jr. and entitled Proportion. 
$pow to dhpl.cement in tomt ion ,  specifying both d-space Churctcr  Print Wheel on Sept. 25, 1974 m d  
dbunce m d  direction, provided to the printer unit from 20 U.S. Scr. No. x)9,193, u filed in the MW of Ci. Soh], 
the automatic writing system w o r d i n g  to the uuunt D. L. Bogcrt, R. C. Cryrul and M. C. W d r k r g  entitled 
invention. Thus, the printer unit employed within the Composite Print U .,el on Sept. 25, 1974 u e  preferred. 
au;omrtic writing systea according to the bunt  in- The daisy wheel print clemmt, u v d l  be rppncbted 
vention rcu in receipt of control sign& on the common by those 'of ordinuy skill in the ut, b a flat disc like 
instruction word b w  20 to implement the print, u h a g e  25 member having one spoke or pedrl for a c h  c h r m t e r  
displrcement or paper indexing functions specified on repruenution thercon. Ihc pedals ut impacted in such 
the common dru bus 19 urd p' vida approphte indi- m n e r  thrt they u e  driven~nnavemely to the plane of 
cations on the common sutus bus 21 when these func- the disc to impact a ribbon urd thereafter the document 
lions have been appropriately completed. k i n g  prepared. The daisy wheel print element is 

Although the deuiled operation of the printer unit is 30 mounted for rotation on a print carriage which is dis- 
best len to the aforementioned applications, three prin- placeable dong the longitudhd uir of the arrLgc 
ciple functions of :he printer unit should be noted for an roller I (FlG. l), and hence, the pmitioning of the u r -  
appropriate appreciation of the operation of the printer &ge determine the location at which the character to 
means 2, its function and interconnection within the be printed is pl.ccd on the document k i n g  pnpued.  
b n i n g  rppsratus dirlorcd in the pnrent cmbcdi- 35 Such displacement of the u h g e  in response to a corn- 
ment of the automatic writing system according to the xund strobe and a predetermined increment defmed on 
inrunt invention. In euencc, each  of these three princi- the twelve (12) dah  l i n e  f o m  the wrond basic motion 
ple functions ?re independently controlled by logical d A c  printer unit urd, u well known, it u preferable to 
input, provided to the &rial printer and my k gcner- displace a print element carriage rather than the car. 
ally described in terms of t h r n  buic printer motions, to 40 rirge roller 5 per K due to the lower relative m u  
wit, print w h n l  displacement rwcir ted  with chuacter thereof. T h e  carriage roller 5 would ordinrrily take the 
printing, carriage displacement urociated with chrrac- form of a fifteen inch roller, dthough thirty inch rollers 
ter aupcrncnt,  mrriage return operations and !he like and/or pin wheel feed rollers for rutomtic paper feed- 
and paper f ed  motions ruocijted with line spacing, ing openlions are dro available. 
and other indexing functions. The control ugnris to 45 The third basic function of the prinler unit, which is 
implement each motion are supplied through 12 d r u  also an independent function w b l c d  by wpuate con- 
lines to the serial printer wherein the dab lines either trol inputs to the printer means 2, is the index or paper 
W s m i t  the seven bit, two's complement of the absolute movement function which n p l i s h a  the w e n i d  
pr a , o n  number for a desired spoke on the print wheel spacing of u c h  character line printed on the document 
for the next churctcr  to be printed, a twelve (12) bit 50 u well u subrripting, superscripting md ti= like. 'Ihus 
word specifying the direction and dbplrcement to be it will be appreciated that control inpuu to the pr@ter 
moved by the urrkge in multiples of 120th of UI inch, mcw 2 which control the roution and ultimate p i -  
or a twdvc bit word which specifics the direction and rioning of the dairy wheel print element determine what 
number $-vatid line 8pace indica rhrt the paper b to character is printed upon command, the control inputs 

d b p M  through paper feed functions ia multiples I5  'which control positioning of the print ejernent &ge 
d l/48th of an iach. In ddition, w W e r  spoke p0uL determine wherein a vcrticrl column of character 
tiua infomtion n furnirhed through.7 of the 12 dru rplca that ckruter is priated while t& control inputs 
liaa present, a t h e  (3) bit word which tpccificr the 011 the printer unit which coavd the pper indexing or 
kagth of the ribbon movement, Le. chntter width. movement functions thereof de- the porition of 
rd a two (2) bit word defhog &e level of pfht h- 40 Uw document at which iOformrriOa ruch u line appear 
mcr intensity for the next chncter.ta be prinacd ,a m well u super rurd ruaCripthg which m y  occur in 

m y  @ V a l  line. 

(0 inirute tbc aproprirte action at the printer unit u e  peat command or -..motion concerning the p i -  
decoded from chc cunaron irutnrh word bur 20 at 0 Wing of t& daisy wheel p t  ekmcnt, the carriage 
tbc printer inccrtm 27 rrd 'Torwudcd to the printu - . pition and pqur indexing we .irdcgcndmt of OM 
unit while cammuld amplered signal8 ue provided by raorber a+ kncc in &e rkeacc of appropriate com- 
Uwprinur unit to &e r ~ t u s k u  z1 to rpprise the rutom .- auto~nrtic o a p c m c n t  doa not occur upon the 

rL0 forwarded Y) that a full twelve (12) bits of * ,,, . . 
lion in dways provided to the printer At. Strobe 9-' vets !.. Ihe CQnlrol hpuu which'rct to inithe kh displace- 
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b churter mer does auto. 
d crcb 

bit data ward fer me in the printer rait a dlrcct 
application dash 12 bits of bformtioa to dau ba 
D4 - Dkll. 

S prirrterunit through lina Do- Dllwin vuy depending 
-- mpon which of rh three printer dt e ue k i n g  
?&en& formrt for tbe serial printer employed within &bed. lhuh if a print commrnd b gcclfid, 7 bits of 

&e bunt invention hr been &t forth, MY mid churctef information defining, hr a two's oo(6plcmcnt 
printer or input/output modified typewriting configurn. fonart, the rkolute position number d r  wkrod char- * could be substituted therefor without & substantial 10 acter on the daisy wheel print clcmcat will be supplied 
d i f i u t i o n  of the instant invention u the m e  merely on data l ina D b  - D 4  from the data bus 19 
nprwnu pretend tom of output pcripherd. Addi- whik 3 bits of informrrion. defraias tbc chncrcr width 
d o d l y ,  C R T  displays with or without UI ofllincr print- for ribbon advance purpoes will k supplied 00 data 
mg functions could be.tadily substituted for the printer lines DL7 - D b  and the brmmer force with which 
periphenl disclosed. 1s printing is to k implemented is supplid u two bits of 

Although &reit- to the aforesaid US. applications hformrtion on data lines DLlo md DLII. 'fhctefore, 
and/or m u d s  directed to the printer unit per LC u e  when character print infomation ir gcifd, the 
died upon here;- ::): a thorough disclosure thereof, the twelve bits of infomation supplied to the interface lo@c 
bgiul inpr;).. and outputs of the printer m t . N  2 ut On data lines DLQ - DLI I in effect b a combimtim of 
dqicted in FIG. 6 so that the interconnection of the 30 three words wherein the firu aevm (7) bit word sup 
printer m w  to $e Ir ,M inpu!s of its interface md plied on data l i n a  DLQ- D h d e f i e s  the chncccn to 
tbc automatic writing system u a whole may k full j k printed, the thre bit word supplied on data lines 
appreciated. Therefore. turning now to FIG. 6, there is DL, - D 4  defines the width of the character to k 
ahown a block dugrun schematically illustrating the printed for the purpose of dvmcing the ribbon while 
b g i d  deuils ofa printer unit suitable for incorporation ZS the two bit word supplied on data lines DLlornd DLll 

depicted in FIG. 2. The printer unit illurtntc d in FIG. ter printing is to be rhieved. hc stated above, each 
6 comprises interface logic for the printer unit indicated daisy wheel employed in the urmpluy printer mi: 
by the blwc 305, print logic circuitry indicated by the k i n g  d i r d  amy include up to 96 spokes wbercin 
duhed block 106, w r k g e  logic muns 317, &age 30 w h  spoke hr a chvrcter r e p m u t i o n  suitable for 

' servo system muns 218. paper feed logic m a s  321, printing thereon. In actuality, in m English language 
ribbon lin logic m a  323 and end of ribbon sensor rystem, only U of such spokes u e  utilized; however, 
mans  326. The printer unit interface logic indiuted by the seven (7) bit twos complement code supplied on 
the block 305 includes appropriate logic md gating data l i n e  D 4 -  D b i s  more than sutkient to uniquely 
circuitry, well known to those of ordinary skill in the 3S define uch of suc:. spokes with reference to s Zero (0) 
ut, for rising inputs md outputs applied thereto to position on the wheel. 
appropriate levels and for therufter distributing such It should be noted that the High Type I printer u 
input sign& in an appropriate manner corresponding to tupplied by Dhblo Systems b equipped wiih a mad 
the nature of such input signals to either the print logic only memsry which rccepu a wen (7) bit ASCI! code 
circuitry indicated by the duhed block 306, the carriage 40 md t m f o m s  t!ih code into yvm (7) bit two's com- 
logic m u n t  317, the p q e r  feed logic m a s  321 or the plement code which specifies the absolute position num- 
ribbon Iih logic muns 323. In addition, u dacribed in ber of a spoke on the briry wheel. Therefore, u the 
US. Ser. No. 429.479, the interface logic indicated by automatic writing system according to the inshit in- 
the block 305 may include muns responsive to system vention supplies a seven (7) bit, two's complement a b  
clock inputs for gating infomation in a bidirectional 4S lute position code directly to data lines D b -  D 4  this 
m n e r  therethrough in appropriately timed squmces. read only memory within the printer unit is eflatively 
The inwtace logic indicated by the block 30s is con- by-pused u the rune is unnecaury. Furthermore. u a 

nected dong the lef thnd portion there# to a plurrlity the rutomtic writing system according to the instant 
of input urd output connectom, which, u indicated in invention amy print in alba a I 2  pitch, I O  pitch or 
FIG. 6 connected through the twelve bit data cable 23 SO proponionally spaced mode wherein charmer repre.. 
md the multiconductor control md status cable 24 to mutions h v e  difkcnt widths, a rhm (3) bit w o r u  
the printer interkot 27 &own g m e d l y  ia FIG. 2 rad pyrricd to each character repracoution & f i g  the 
more specif#lly FIG. 7.  More p d c u l u l y ,  data width asK&ated herewith. lhir thm bit word b ern- 

ployed within the microp- iadiutd by thcr 
f data cable 2S to the printer interface 27 urd, as rhll SS dashed block 16, in a Mnner to be more lully dcrcnkd 
Fkcome more appuent below, receive drh~ twelve below, iu lurahhing aupement tnlormrtian to tbe 
v: (12) bit print infonnrtioa twelve (12) bit d g e  du- printer unit urd b urd d h c t l y  by the printer uait to 

pkccment iaformrtion or twelve (12) bit paper indexing QUY n i  dvmcunent no tht M wte new 
~informuiontromthecommondauburl9throughche .width unit b mtioned at the priat poauoa priw to 

printer ioterfree 27. At the onset. it should k aoted that Y) chncter printing. For purpaa d rbe hrrunt invm- 
5 although the diknmon data bus 19 compibe ra dght bif tieq unitr of width for ribbon dnna bd crrpcmmt 

E. h,es D b -  DLll at the printer unit are -bled at the wwn definitions-of c b v r t c r  width vyin8 from two 
12 pnater interfree 27 by what is in CCTect, a Ltching of rniu to eight uniu ue wnployd depending upon the 

four bia from a firsl eight bit word on tbe ~O(IMOCI d8ta M-bbode dfpprintin8 elected. Tbuc, ia a twelve pitch mOde H b ~ r  uki combining such Ltcw tour biu witb the next of printing, .11 c;bw.ter reprcwnurioru ut printed 
eight (I) bits supplied to the prbter interface 27 00 tbe brvbq a five unit width, &a tea (IO) pitch rtl cbvrcten 

%- common data bus 19 to e ~ c c ~ w l y  fonn a twelve (12) are printed usiq da units of width, while ia 

. 

'fk MtUm d (& 12 bitl k'&J -lied lo chc 
0 

. 

. 
I into the embodiment of the automatic writing system defines the impact or hammer Force +th which chnc. 

G- lina D 4 -  DLIl $: oonncctcd tJuough the twelve bit 

. 

~wide~twclvt ' (12)#tdrtaforrppl icr l ioa ' lodat .  ~?UmdcCLaedh~d1/60rhdMhrch~d 

' 
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d l y  lpIced modes of opcntion, character width may 
vuy from two 10 a h t  uniu "berefwe, the thm biu of 

fm two 6W by a OOO codc to eight aniu 

SimiIds (s whiew bigh quality printing, the hm- 
mer impact kwl mprt vrq ia rcordrnce with the 
wture of the chnckr repmentation Wag printed. 
Tbw evm ia twelve pitch or M pitch, if m "i" and M 
"M" chrncter r r p r r ~ n k ~ i o n  were p c ~ t e d  with tkc 
ylllc force, the "M" miiht be faintly repmented while 

leer representation mi;ht puncture the document k i n g  
prepared. Tttctefore, a* there are widcly vuying char- 
acter repraenutions in uniform pitch pnnt modu and 
this mode of vanation is compounded in proportional 
spaced printing, four levels of hmmer force u e  em- 
ployed for printing within tbc hunt invention m d  
supplied to the pnnter unit on dau ha DLlo m d  

width rpeCiw Oa d W m  DLt - D 4  m y  

ddtvdby 606e11Ointiorry. 

the L M C  h t e d t y  rppllcd (0 Ul d p h u a e k  C h r 8 C -  

I 

10 

IS  

DL-11. m 
When r u n i r g c  movement commanded h supplied 

from the printer interface 27 to the interface logic 305, 
a twelve bit ward which specifics the directjon m d  
a u m k r  of pinting s p r c a  or columns through which 
rhc Urri.8~ I to be duplrced, in multipla of an incrc- 2S 
mmt eqd IC 1/1201h of m inch u e  provided through 
dau lina DL,-  DLll. For curirge displacement infor- 
mrtion, data l i n e  Db - DLio u e  employed for the 
portion of the word mur l ly  defvring the displacement 
under such circunuwlur b.here only 10 much charrc- 30 
tcr information u is rquired to define the actual dis- 
placement in h l u t e  t e r n  is supplied while the chu- 
mer information scpplicd on data line DL11 repi acnts  
motion to the right or left wherein r O n e  (1) level 
midin8 on d r u  line DLI I in ruocution with r curLge 35 
displacement command represents motion to the left 
while A Zero (0) level under these circumstances repre- 
untr  motion to h e  right. 

Similuly, dau representing r paper feed or indexing 
command is dw, applied u 8 twelve (12) bit word lo 40 
d r u  lina D b  - DL11 under conditions wherein the 
infonrution present on d r u  lines Db - DLlo r e p r a m u  
h e  indexing displacement commanded while the d r u  
pracnt on dau line DLll repracnts the direction 
through which indering is to occur under such condi- 49 
lions thrt r O n e  ( I )  level on d r u  line DLll represents r 
reverse index opcrrtion, Le. paper down, while r Zero 
(0) level on conductor DL11 represents paper indexing 
in the nomal d : : s m  mplemepted upon r camage 
wwn operrticri or the likt For paper indexing operr- 
tkm, only 80 much bit infot . r h n  is n e c a v r y  to spec- 
ify the rtd displaceme * .. ,*lied to dau line DLJ - DLto rrvl for the purpowr of paper induing, iocre- 

~'!qbcaamt gurl to 1/48th of UI inch uc 
-p!qy d &-rrpracnt the iacraaenf of dicplcernent. 
Thuc, rcprdlat of whicb of the three buic motions u e  

pracnt on the common dah bus 19, h anembled rt the 

muioa ud ir rpplkd k o u g h  the twelve (12) bit dau 

bdiatcd by the block 305 for funher dirvibuh to the 

Tbc v u i o w  satrol ~ D U U  wlied to the printer unit 

k ing GommLndcd, dl &a *led to the printer LI 

printer iptcrfacc I) into t w l w  (12) biu dword iafor- 

nviour rubryrwnt wilttin the printer uait. 

a b l e  2 S  on drU lina D h -  DLll U) thc htd- b e  

110 
adicated by rhc block 305 m i v a  five mput due- 

put indications thereto. Tbt input a#duc.ton pfaent 
within tbe multiconductor a b l e  #, u M a t e d  in FIG. 

~ n r  from the printer hrleriree 27 rad ~ p p l i a  fix Out* 

& w rnn~uted chncvr rvo& curirp arobc, ppr 
krd urok, fibboll rctionud rutwe. 'Ibae input con. * 

duclon YNC to provide tk priaca Unit with the fol- 
irrwing information: 

Character rvoSe -A -1 wed to vjmple the print 
in fomt ion  provided on bru Lina D 4  - DLII. The 
print in fomt ion  suppled coa~pr iur  a yvcn (7) bit 
word on dru l i n a  D b  - D 4  d e f i g  in Y two's oom- 
plemcnt fornut. the rbrolute spoke position number oii 
tk 4ai.v w h d  print element of the next c h u u t e r  to k 
3' arcd. 1 thm (3) bil word, presented on Lu lines 
* lL7 - D b  which specifics the width of the c h r r c t e r  
tor w in defvring the length of ribbon movement m d  I 
two (2) bit word pracnted on Lu limt DLlo m d  
DLll wlrich defines the level of print hunmer intensity 
for the next character to be printed. 

Curirge Strobe - A aign~I rucd to duignate urd 
caw sampling of r twelve (12) bit w e  displrcc- 
ment command supplied on dau lines D b  - DLll 
wherein the information a m t i n e d  on dau liner Dh - 
DLlodefina the displrcemmt distance in increments of 
I R a h  of -n inch while the kvel of dau line DLll 
definer direction. 4 

muse the vmpling of r twelve (12) bit paper fe+d cum- 
nund presented on dru l ina  D b  - DL1 1 wherein the 
bit content of d r u  l ina  DLO - DLlo defina the meter 
m d  bounds of the duplrcement through which indexing 
b to occur in increments of I/4Sth of UI inch while the 
level on d r u  line DLll defurcr the direction in which 
incrementing is to occur. 

Ribbon Action - A signal employed to control the 
positron of r urbon or cloth ribbon ktwecn an up print 
pczition c.d r down position where the ribbon does not 
hrve 8 tendency to obscure the operrtor's view of the 
print loution. 

Ratore  - A signal employed to aet the daisy wheel 
pnnt element, the pnnt element h g e  m d  the various 
logic registers to initial conditions, ruch u when r syI- 
tern is initially energired or met. 

Additionally, rthough only five control input c o n .  
ducton have been provided to the pnnter unit in the 
instant embodiment Df the invention k i n g  dacribed. it 
will k appreciated by those of ordinary skill in th'c a r ~  
that additional inputs could k supplied ifddit ionrl  
printer func!ions were d a i r d .  For instame, in a printer 
having the capability of employing 1 two or more color 
ribbon, r ribbon logic iaput could be supplied to d a i g  
m e  the level to which the ribboa h mad to ccdrol 
the portion of the multicolor ribbon which h imp~~ted 
during printing. 

n e  five tutus outputr provided by the printer unit to 
the erinter interface 27 uc indialed h FIG. 6 u hclud- 
irq lfk conducton rarr0W piinter d y ,  chvrcter  
ready, a r r L g e  ready, p I p r  fad ready, m d  end of 
ribbon. fboe condimor8 Within tbe multiconductor 
a b l e  24 are utilized to &m th followin0 functions: 

Printer R u d y  - A maductor w h a c  kvel is utilized 
to indicate rlut the printer h properly supplied with 
power. 

Ckurctcr Ready - A line whoce si@ level is uti- 
lized to i n d a t e  h a t  the printer is in a m d y  codit ion 
lo accept r Chncw c0pPmurd.- 

Paper Feed Strobe - A rig14 uwd )o brigi~te md 
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Qnlya M y -  Aaooducton w & r r i a J  b e l  
to  indicate tlvt tbc piafer b d y  to rccpt 

b k k  SS ud tbc ribbon tin bgic or tk end of 
ribboa a a w r  MUU 326. For ~WUICC, dl data p a c n t  

8ewarriagedbo-t- Q dru tinen D b -  DLII b kdsd into M appropriate 

ir rrlbd upm to Miaac'tbrt rhc pinta ir d y  to 3 b nr~oav to rbcappliutioa dooarrd ior6rmtioa to 
rcepc-pIpIfd- me d &e aoatrol maducton ULOOUtCd chrrcrn 

d & i  - A mumr initirtd hdiation 06 rtrok, &@e nrok, of pper f d  IMk. ibur, U it 
M to provide the opentor witb a Mication that the h w d  r h t  a twelve (12) bit chnacr  W e  
rod or IS DLU. lhir indication, which m y  be d dcfinina a unique character, the rridtb dtbe chr- 
pro- throulh audible d o r  Vi rd  iedicia mans, 10 acter md the hmrner for- rsquired for a prtafiar of 
m y  sur, for urmple, wbm a point at the ribbon u tbc c k t e r  is applied throuih dru linen D 4 -  DLll, 
whrd where only nuffiimt ribbon k kf! to permit the cht twelve (12) bit d e  will be laded into egister 
priattra of approximately 3,000 c h a m .  Therrrher, m a n s  willin the prist b a i c  circuitry tdiatsd by tk 
1 m d  indiuuon m y  be provided when ruflicient dashed S o c k  W upon the ocewmce of I m e r  
ribbon for approximately 1,250 characten reauins and 1S W o k .  ThuerFLcr, the three kric w o r b  within tbe 
rhic yoond indication could be continuously provded twelve (12) bit code u~ociated with c k r t e r  infoma- 
to the apentor ao cht machine opention could be riOn will be divded in nwh r m u m r  cht the u v m  (I) 
Lamiarid r t  o convenient krrtion and the rib6on bit word uniquely defining the character to k printed, 
chnpd. Additionally, rutomrtic nhut down m y  be I) on#inally forwrrded on dru l i n a  D b -  DL+ will be 
provided in raponse to this indication when the actual a wpplied to print wheel :,& while the three bit word 
ad of ribbon is reached. defining appropriate n.:.m width for the c b t e r  to 

Althouah only five m t u s  output conductors hrve be printed will k supplitd to ribbon kvel mccylm 
illustrated in FIG. 6, it will be appreciated r h t  to thus caw, in a m n e r  to k dudW below, rbe 

dditional statu d u c t o n  m y  be employed to moni- displacement of the daisy w b d  print a t  to pori. 
tor &ditio& surw conditioru at the printer. For in- 2S cion the appropriate spoke for tk cht.cter be 
u ~ c e ,  a d c m w i t c h  mry be anployed to indicate p h t d  at tbe p M t  position while rhe ribbon h d i e  
whether or not p p e r  hr been loded at the printer Unit pkecc to p m m t  a ruflicient amount of aew ribbonto 
rad the output condition of such microswitch m y  k mxommodrte the printing of this cbader. Both rib 
taken from the interface logic indicated by the block bon urd print wheel dbplrcanenu ut initirtcd b 

m d  pl.Ccd 021 a ccpurrr s u t w  conductor for rppli- 30 v h d l y  nimulwmur aunner and rltcr bth of ruch 
cation to the printer interface 27. Similuly, a check displacements h v e  krn rucceafully completed, the 
condition output conductor mry be employed to indi- print hammer u fired with force detind by the two bit 
a t e  whether a previously supplied inctnrction hu been word. originally conveyed on dru iina DLIo urd 
appropriately implemented or A dfunct ions  hu oc- DLII. 
curred. If such r check nutw output b utilized, the 35 Upon the successful completion of tbe printing opera- 
output thereof would ordinuily only k capable of tions specified, r rudy signd will k conveyed from the 
king  nuperceded by restore printer input which would print logic circuitry indicated by the duhed block w# 
y t  to initialize the printer m a n r ' 2  and hence c l u r  the through the multiconductor cable 327 no L i t  &race 
malfunction. Accordingly, it will k appreciated that ter ready indimtion m y  be applied to the printer inter- 
the printer unit depicted in FIG. 6 receive dl dru 40 face 327 through the appropriately amouted swus 
inpuu supplied thereto from the printer interlux 27 on conductor at the interface logic indicated by block 3OS. 
dru liner Db- DLll while control inpuu are supplied Similuly, when a cvrLge motion irutruction is pres- 
to the prinw uaii and the sutu outputs rre supplied by ented to the printer unit, the distance in multiples of 
the printer unit to the printer interfa& 27 through indi- 1/120th of an inch UT applied from the printer interface 
vidd ones of the conducton within the multiconduc- 4S 27 to k eleven low order drtr l i n a  D b  - DLlo while 
tor cable 24. Tbe dau inputs nupplied to the printer unit the direction of thc displacement in indicated by the 
originate from the common dru .bus 19, the control c o d t i o n  of the bit applied 10 the high order d.u line 
inputs supplied to the printer unit derive from corn- DLII. This infonnrtion is ldd in pvrllel through the 
arndr  prcrmt on the common instruction word bus #) multiconductor a b l e  324 into a register therefor in the . 

while the mtun outputs provided by the printer unit 50 m e  logic mems 317 upon the occurrence of a carr 
result in appropriate mtun indication on the -on Mae wobe on the rppropriaely rnnouted control 
status bun 21.7be manner in which this brU b mmipu- conductor. After the displrcemat iarvuctioa h, k n  
Lted through tbe cystm, will become amre appumt procepcd by the uirirge logic md the urrirge dis. 
k l o W i n c o a # c t l o a  ' w&b the dacription of the piinter plrocd a diuurce equal to that rpecifd by tbe bu 
intdace 27 I) dacrikd ia deuil ia cutjunction witb IS Awmcter applied to  the Iru lina D 4  Dtlo, ia a 
no. 7. rpeCiftd by the condition of data DLII, an 
Tbc interface bgk indicated by block W b con- opentioa wmpleted indication is rupplicd from Che 

ssctcd through multioonductor abler 327 - 331 to the w e  lo& means 317 tbroush the multiconductor 
priot dtcuiw iadiuted by tbe Wed b k k  S6, abk328totbeintertve logic3o)rad bappl#d h- 
the arrhae lo@ manr 311, tht pper f e d  logic 321, Y) fm to tbe a d q e  t a d y  m t u s  condrrrtor oo~lndcted 
tbe ribbon W. W c  mew 323, md the end of ribbon throu$h the ccmtrol a b l e  24 to tbe piater i a d ~  
(CIILor wuu 326. Tbe multitorducror cable 327 - 829 .IWI 27. The &ae ready status Witrt#a m y  k 
ue employed, to convey dru, control, md m t w  infor- rukeqwntly supplied to the commoa mu) krr 21 IO 
mrtion Retween the htdW bgk bdhted by the t h t  tbe m h o p r o c a r o r  indicated by tbe brbed Mock 
duhed block Jo5 urd the basic printer motion fupc- 6s 16 k r p p d  that tbe next prognm my k tritkted. 
tiwrl logic blacks W, 317, libd 321; whik the multi- In like mumet, wbcn M eleven (11) bit ppcr dit- 
o o a d w t o r a b k r ~ d ) 3 1  ut rrlicd upon toconvey pkemmt inmemeat b rpplicd to thc dab lina Db- 
1 ~ V O l ~  mM b e l  htamrdktr tbe i a t a f ~  b& D L l o d  tbe I! which tucb dbpLccmcnt b to 

hperFd l lcdy- -Aaoqducto lWw kvcl U OIY O f t h c  b k  h k ~  317 321 d y  

I 

, 
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mented by the p.per f e d  logic mans  321 urd upon the 
C o m p l e h  of the -and. a paper feed d y  ugnd u 
ooaveycd through the multiconductor a b l e  329 to the 
interfe logic J(# for appliution to the rppropnrtely 

such mtur  condition is applied to the printer interf'e 
27 and subsequently to (Ire common status bus 21. 'Ihw 
the operation of the printer unit depicted in FIG. 3 is 
such that data is cor.vcyed from the common dru bur 
19 to the data line inputs D b  - DLI I of the printer unit,  
urd gated to the rpprophtc circuitry which rrrponds 
thereto upon the application of a command signal in the 
fonn of a strobe pulw h u e d  by the read only memory 
W and conveyed through the common instruchn word 
bus 20. Upon me appropriate completion of the come 
llynd, a status indication h provided by the printer unit 
10 indicate that such command hu k e n  succatfully 
cmpleted whereupon the beit step of the program 
m u e n c e  then in procerr n u y  k initiated. In a typiul 
pnnting q u e n c e .  u rholl k seen more in detail below, 
a displacement command is Ltued to the printer unit 
which uusc) the W M g e  to displace a dhtmcc which 
ic c q d  to one half (4) the width o f  a previously printed 
character plus one hdf (I) the width of the new chanc- 
ter to k printed plus my inter ming space code char- 
w r  or the like. Iheruf!er,  a pnnt command h hued 
to aw the newly selected character to k printed and 
the print sequence is ctrminated Additiodly, u will k 
appreciated by those of ordinuy s1:i11 in the m, pnor to 
lhe issuance of any command to the printer unit, the 
appropnate status conditions associated with the com- 
mand to k iuued are tested and the commmd actually 
h u e d  by the microprocessor only O C C U ~  once the pe- 
ripheral in this CLY the prinler unit,  h u  indicated on the 
status bur that it  u r a y  to accept a new command for 
a s p i f i e d  function 

Although the pnnter unit h dacr i#d  in g r a t  deuil 
in U.S. appln. S e r  No. 229,314. supra and the additional 
mrtehls m d  mrnurls recited herein, a brief dacription 
thereof wdl be set forth to acqu.int the ruder with the 
openuon of FIG. 6 u well as the simplified modifm- 
fioas ~pplied to the printer to ktter ucommodrte its 
hucnion wthin the instant inventbn. The print wheel 
logic circuitry indicated by the dashed block )(# con-  
trols JI fvnclionr of the printer associated with the 
WC maha q l d i r p k i n g  the daisy wheel print ekment 

chrrctet is plrced in a print porilion, 
rad -lhrtrT print& print logic circuitry iadiulcd by the 
dwbd block Jo6 ia cocmscted to the i n d a c e  logic 305 
thr0u))r tk multiconductor a b l e  327 and c o m p w  

priat w i d  yrvo w~lu 335, ribbon kvcl  d e r  
mcuu 337, hunmer kvel  mcoder rnunt 339, urd driver 
mcuu340 - 342. The print logic mans 333 is CONKcted 
t h m i h  the multiconductor a b l e  320 to (& intelhce 

3aS ud YrwI as I buffer md conwol meuLI k. 
t w u a  infonnuion rotwarded from the interfe logic 
309 10 rhc d n i n g  eJanenu within rbc pri7t logic 
drcuivy ibdialed by rbc brhed block #6, to rppm 

wuted paper fed r e d y  output conductor Y) chr 

print logic mcw 333, print W k l  logic mcIlu 334, 

3 -More puticululi, focusin# for the moment 00 r t r u l  
&U ~ p p l i d  to the intcrfu !o& bdiclltsd by the block ' 
)05 on d u c t o n  D b -  DLll, rbt printer bgk mans 

from a c h  time a twelve (12) bit chmcctr b praeotcd 
10 and hence M Y  k viewed u eoauhhg a twelve (12) bit 

bufler ston for W i n g  chc bit inform-tion rtcdvcd on 
coducton D 4  - DLI I whenever a chrrcter rvok it 
rcceivcd. Altcnrrtively. the interface lo& per IC m y  
=nuin  a b u f k  store in which uw the ; n l v e  (12) bits 

;S of datr applied or4 conductors Db - DLll would k 
approprhtely pted through the print logic means 333 
upon the nceipt of a churcter strobe at the interfxe 
bg ic  i n d i u t d  by the block 305. An rpproprlte p t ing  
m g e m e n t  for thu purpose m y  compriw either 

abled by the character strobe and convry the individual 
bits of data from lines D b  - DLll therethrough or a 
multiplexer device similu IO that d a c r i k d  above. In 
my event, the print logic IDC.IU 333 functions with 

receive ruch data upon the UrivJ of a character suok 
which identifies thrt data as rpbroprlte for the print 
logic circuitry indicated by the dashed block 306 and 
divide the bits therein in UI appropriate rmnnet unong 

U lhe ribbon level encoder m a n s  347, the print wheel 
logic muns 334, and the hammer level mcoder muns 
339. As w u  previously described, e a c h  twelve (12) bit 
chuuter applied on drta l ina D t  - DL,, whicb c o n -  
veys character print infomation effectively compriwr 

3S three (3) words within a Ant word u pram1 on data 
lines D b  - D b  contains a seven (7) bit word utually 
defining the character to be printed according to a two's 
complement format. This e v e n  (7)  bit word would be 
applied to the print wheel logic through mdticonduc- 

40 tor cable 343 wl..ch would contain at l a s t  one conduc- 
tor for u c h  of the wven (7)  biu of data to k conveyed 
plus additional conducton which u c  necessary to p r e  
vide control infomation, u sh~Il  k seen below. 

In a similar manner, data l i n e  DL? - D 4  would 
45 wnun a three (3) bit word defining character width 

each ume a twelve (12) bit character rwciated with I 
print command is fonvuded. Therefore, upon the,u-  
rival of a character strobe, @is three (3) bit word would 
k conveyed through the print logic WULS 333 through 

SO the multiconductor a b l e  344 to tbe ribbon k v d  en- 
d e r  337 which will fuaction in rrrponw theretdto 
displace UI appropriate amount of ribbon lo enable the 
chvrc ft defintd to k pMtcd. The multicobductor 
a b l e  W wwld c o n h n  at kut one amductor for each 

SS bit of i d o m t i o n  to k conveyed lhrtthrough plw at 
last UI additional m t m l  conductor 10 that a comple- 
tion of the ribbon displrccmcat opntioa m y  k indi- 
cated. Furrlly, data ba DLto md DLII, mder thac 
conditions, would muin two (2) bit word defininp 

(0 rbc h:w with which tbechncrcrdcfuwd k to be 
prir.ted. Tbir infomution would k cmveyed through 
the print bgic meuu U; b o u g h  rhc pruluconduetor 
ableM5 tothc hmmer kveleocoder means339 which 
would rapond tbcreto to irritirte hmmr dispteement 

upon receipt of a LriueM~ sip J. 

U3mrykvicwcdurseiviagocbbitdbnthm- 

20 twelve (12) AND gates Unngtd  to bc C O ~ O A I Y  ~ n -  

25 m p e ~ t  to daU &wed 011 d r ~  limr Db - DLll to 

65 for printing purpowr at m rpprcprirte Force of velocity i 
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lbnwbeprovidcd totbehunwt~moodermnr 

m h  wMcb I dgld k wpplicd. mu& 
dru Ih# D4- DLlh- lrrpt to& lyu~lS3 dd! 5 
r g n p n d c h m r o i a ~ ~ d r c h n c t c r r v o k  
bput to rpproprktely dirvibute I& three words tberein 
to the n i n  kvel mcodct mcuu 337, tbc print wheel 
brjc ~CIIU 151 m d  the hammer kvel d e r  MUU 
339 so that tbe m e  may h acted upon. Additionrlly, 10 
tbs print logic m q l ~  333 pcdom the control fuaction 
of rupplying a W e r i n C  kvel to tbe bunmer kvel 
encoder mun, 539 upon the completion of Ihc print 
wheel and ribbon displrccmentr, u a f o r d d ,  and there. 
Jtu provides a control level through the multiconduc- IS 
tor cable 327 to the interface logic block 3OS Y) that a 
c h r c t e r  pcdy autut level may be provided at tbe 
output beof  to indicate thrt new chatacter hformr- 
t ion m y  be upplied to the printer unit. 

print wheel logic 33s will convey through the multicon- 
ductor u b l a  344 urd 343 a u g d  to the p M t  logic 
m-333 indicative that the displacemenu ucocirted 
therewith h v e  been completed. Thae u g d r  m y  be 
ANDed at the print logic meuu 333 according to con-  2S 
ventiorul lodc  t a h n i q u a  to provide a tnggering level 
to the b m e r  level encoder m a n s  339 to effectively 
fin the hmmcr and uuy pd *ring 10 occur. Iheruf- 
er, the print logic mans 339 t.ouid supply a chracter 
ready indication to the interface logic block 305 LO hat 30 
a ready sfatut for c h r r c t e r  infomation m a y  k p r e s  
ented thereby on the common status but ruumirg the 
same is approprirttly gated. Although a multitude of 
logic K h n i q u a  may be employed to obuin the trigger- 
ing upul followed by a character r u d y  u g d  which 3J 
#cum rt L rime which is rufliciently removed from that 
of tbe triuering u p a l  to M u r e  that the hammer ruing 
operation bu km completed, a preferred technique 
may ulre the form of the triggering of a monoruble 
multivibntor by an ANDing of the ribbon displacement 40 
rad print w h e l  displacement completed signals which 
act to vigger Ihe hunmer and thermfter, upon a 
artion of the duty cycle of the monoruble multiviln- 
tor, the chnged state of the monoruble could be em- 
ployed u an enabling level to a gate controlling the 4) 
outputting of the character rmdy s u t w  level from the 
iatdicc logic. 

In the Diablo Model 1200 High Type I printer, u 
upplied f m  the factory, there b present UI absolute 
print wheel d d r a r  tuJ 0 3 y  memory, a pracnt pori. $0 
cion counter, and I logic and d;fferencc counter for 
providing m irdiutioa of tbe diflcrence in termc of 
both mapitudc rad b i r d  between tbe d d w  rcd 
Cram tk Wdutt print .Ihl addra, read only man- 

Iunt inventioa d i r d y  copplia I mea 
ter der&@ the chnncr to kpMted in 8 two's Sam- 
pkment f m &  tbe r k t l u t e  priat w b d  rddrrsr tad 
d y  ~CIDOIY my be bypuKd ud bmcc tbc pdat 
w b d  logic matts indicated by bbck 3M may k 60 
viewed u iacluding d y  rbc pracnt poririon counter 
md a bgk md differate couater for providing UI 
indication of tbe dNereace in terms of both magnitude 
r a d d i r c c c i o n ~  tbewven ('r)bitddfe3Impplied 
rothe print w k c l  bgk -334 fran data I& Db U 

m t  podtion counter. u p  tbe OecUrrQIcf d 1 
churccr lvok I t  tbe culud iaput (0 herface 

p b  I t  oot.d@dOd OQaVd CoddUclOr 

witbrwl?Hm*u* lor piat purpora on ,a? 

Both the ribbon level encoder meuu 337 and the 20 

I 

O Y  rad thc -1 POddOn Oooalu. h w  t& b- S I  

- D 4  d tk print wheel p i t h  id- by r& 

116 m, UK YYCII (7) biL two', compkment d e  -1- 
puriCukt churtcr & Supplisd lh@I rbc QUI& 

d u c t o r  cable 343 to I& print whctl b& maas 3M 
rad more prricululy k applied m PrnJkl (0 cbt b#ic 
rad-dWerum minter which rlro r d v m  a wvea 0 
bit ootpul from rhc pIcwnt pojtioa oouom pmmt 
within the print wheel logic 334. The plmatl politioa 
mrter present within the priAt w b d  b& 8M m uti- 
Uzedtoauinuinroountindiutivedtbrrturlpd- 
rion of the daisy w k l  print ekment due to pmviou~ 
r o ~ t i o ~  therein in pnviout printing cycla. 'Slur, as- 
rvming a 96 chncter print w k l ,  tbe &lute 1-Mt 
wheel d d r a 8  w;ll designate the rotation c o o r d h t - s  of 
tbc character to be printed with mpect to a home pori- 
tion while Ute pracnt position oountet will provide an 
output signal designating tbe m o t  ooordiruta of the 

Tkw two 0utpuU ue applied 10 the logic rad differ. 
ence counter where they are subuacted and UI output 
iadiuting the shoMt routionrl movement to place the 
print wbecl in a position where the daired character 
M e r ,  u specified by the seven (7) bit word pramted 
an data lina Db - 94  @ provided at the output 
thereof. AI will be readily rppraiated by lbocc of ordi- 
lvry skill ir. the rrt the rbortut roulioarl dhunce to 
rhiere appmprirte daisy wheel print element porition- 
ing may be obuined by taking both the Mereace m d  
complemented difference between the inpuu of the 
p m t  paition chncter and the chnctcn supplied 
on dau lina Dh - DL. Tbermhe;, the un@Iut wlue 
between the a c t d  difference count and tbc comple- 
mented wunt is e l a t e d  to rcpracnt the magnitude of 
the displacement where Ihe a c t 4  difference is utilized 
to rcpnwnt roution of the print wheel in w direction, 
Le., clockwise, and the complemented differroce is 
utili& to indicate routional movement in the opposite 
direction. Thw the logic and differererrce oounter pro- 
vida a pair of output u g d s  wherein one such signal u 
mdiutive of the magnitude of the rotation throuhh 
which the print wheel u to k dnven while the other 
such output h indicative of the omction in which rota- 
tion m to occur. Furthermore, u the present paition 
counter is amtinuoutly incrementd u the daisy wheel 
print clement is rowed, it will be appreciated by thow 
of ordinary skill in the ut that the magnitude of the 
output from the logic and difference counter will con- 
tinuoruly diminish u the daisy wheel p e n t  element u 
mtated toward a defined position. Due to the manner in 
which the print wheel logic initidly specirks the d i r a -  
tioa ud magnitude of the dbplrement through which 
tbe d&y wheel p M t  element u to be routed r?d then.l- 
d k  provc;du a continuouJy diminhhing UjLNj repre. 
eating the rrmrining d i r p t c c w n t  tbe out- 
put dthe pMt-w&tl  kgr m y  be utili& to inktte 
rad oaaaol W'dirpkmncnt  of tbc print wheel driver 
m wen.uprovidirg form opent iooampkrcd  riqrrJ 
rod orba yoe~uy  houwkeeping dqvL w k n  the 
ddgnatqci print porition is obuiaeb. For rhac 
wm be more fully rpprrciated u p  I minw d U.S. 
rqplicrtion Ser. No. 229,314 rupn rad rbc ddiW 
rppliatiarc rad Mnurl,ated her* maybe llwd lo 
develop a vclocity a@ indiating vuiour nlocitia 
lor luge dhplwmen~ and I kvel m'ml d p d  for 
prsciwly 'amtaing the print wheel I t  I baire4 kcrtioa. 
'Ibar d@ u e  applied through multiconductor abk 
344 totbe priat wbecl w v o  which rapoods 1&rrtolb 
m y  dwacc rbe driry w b d  print CLmmt in 1cooI. 

print wheel. 

tbr Output drbe print W W  io& mcllu dz3 
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drnw with the vebdty and control s i g d s  supplied md 
r~ to rpdrc~ the pbition infonnrtion maintained 
within rbt pacnt pi t ian  awnter of the print wheel 
bgic meuu3M I( t& dirpkcmcnt occurs. AS will be 
r g p n c t f l ~ a :  d ordinary ski11 in the m, when 
I& a w n t  d rk b$k ud diKerence counter pracnt 
within the print wheel logic meuu 334 kcornu zero, 
iadicrting t h t  the daisy wheel print element hu k e n  
routed to the defined print porition, this zero level m y  
k applied through miductor 343 to the print logic 
mans 333 to indicate that the print wheel duplrment 
opcntion has bcen succarfully completed M d  m y  k 
employed u m input to an AND gate for developing 
thr triggering level for the hammer firing SigrU!. 

Although m y  suitable servo system may k employed 
for the print wheel servo m a s  335, it ir preferred th* 
the UNO ryrtems disclored in U.S. pat. applns. Ser. 
Na. 157,283 and 71,984 to A. G8bor and referred to in 
US. appln. Scr.  NO. 229.314, supra, k employed k- 
muse this form of YWO system provide UI extremely 
npidly raponding md  poutively acting U N O  system 
for placing the print wheel in a designated p i t ion  
without any ovenhoot. The  multiconductor cable 344 
m y  compriv a plurality of conductors which uc uti- 
lized to convey direction and magnitude infomtion in 
terms of a velocity command and level control to the 
print wheel servo meuu 33s. In addition. the multicon- 
ductor able 346 includes .an d d i t i o d  conductor 
which conveys ditplwmen' .rfomtion from the print 
wheel YNO muns 335 to the print wheel logic muns 
3W so that such displacement infomation m y  k uti- 
lized to increment the present position counter therein 
whereupon the procnt position is continuously updated 
and dnu ined  in a curren t m  to reflect the actual 
position of the daisy wheel print element k ing  routed. ' The outy'it of the print wheel YNO muns 335 is 
connected through a conductor 347 to the print wheel 
driver means 341. The print wheel driver m a s  341 
m y  trke the form of 8 conventional motor driver cir- 
cuit which m p n d s  to the magnitude and pollrity of m 
input signal applied thereto to UUY a motor to rotate a 
&aft in a direction indicated by the polarity of the input 
urd at an insunmeour velocity represcnutivc of the 
magnitude of such input. The print wheel. may k u i -  
ally mounted on the motor shaft and mute with the 
motor although guring anangemcnu therefor u e  
d i l y  avulable. Thus, the print wheel logic muns 334, 
the print wheel servo mcuu 335, and the print wheel 
driver mcuu 141 act in conjoint t? appropriately p i -  
tion a daky wheel print clement at a paition so that the 
churcter defined by the seven (7) bit code supplied on 
umducton D b  - D& during a print command is 
pLfed in aa appropriate position for impacting by a 
bunmcr ud tlcncc printing. 
r& ribbon kvel encoder mans 337, receives u 

aforesaid, the three bit word from the multiconductor 
cable 344 which defw the c h c t e r  width u origi- 
nally specifd on dam line DL7 - Dh by the chncter 
infomution 8pecifkd thereon during a print instruction. 
The ribbon kvel a d e r  m m  337 m y  therefor u k e  
m y  ~ ~ n v ~ i l i o n r l  form of kvcl encoder which raponds 
to a three bit input to provide one of up u, dfit (8) 
d o g  levels or altcm\tively. puh sequenca, depend- 
ing upon Ihc input kvel wpplied thtnto. As well 
known lo thow of ordinary skill in the ut, Ihe three bit 
input wpplid thento on cbe multiconductor able 344 
m y  define incrrmcnu w i n g  from 0 to 7 whmin a 
zero (0) is not employd bit instud u relied upon to 

118 
i ad iu te  L. decncrgited cocdirion while input kveh 1 - 
1, uc responded ILY by the ribbon b e l  cncodet  MI 

y.bc~ which m y  be c h m c t c b d  for the pufposes of 
s tbc inrunt invention u varying from two (2) inciemenu 

to eight (8 )  incrcfncns of ribbon dirplacm-nt. thus, 
-ding upon h e  input kwh supplied to the ribbon 
b e l  encoder mans 337, m d o g  wtpuf level, a series 
of p u b ,  or a decimal output iodicrtion ouying from 2 

io to 6 incremenu &rough whicb tk ribbon h (0 be dis- 
placed is ~ p p l d  to the multiconductor able W con. 
accted to the ribbon motor driver muas 342. Tbe rib. 
bon mtor driver m u m  )I2 m y  take lhc form of a 
conventional unplifier or driver a p p n t u  which acts 

15 in the well bown manner to apply the level encoder 
output of tht ribbon level mcOder muns 337 to a rtep 
per motor muns d e r  nLing the l u n e  to a suiuble 
magnitude to drive the rrep,tcr motor. Thc stepper 

20 ribbon one increment for a c h  output level, pulse of 
decimal level provided by the ribbon level encoder 
meuls 337 10 that the ribbon on the printer u displaced 
a suitable amount for printing the charrcter defioed on 
dau line D b  - D b .  In twelve pitch printing opera- 

2S tions, five incremenu of ribbon dvurce u c  employed, 
in ten pitch printing operations. s ix  incremenu of ribbon 
displacement uc employed yhile in proportional 
spaced printing operations. from two to eight incre- 
menu of ribbon d v a n u  will k employed depmding 

30 upon the wid'\ of the character to k printed. Upon the 
completion ot the incrementing of the ribbon by the 
ribbon stepping motor, a aigrul is supplied from the 
ribboil level encoder m a s  337 through the multicon- 
ductor cable X4 to the printer kgic m a s  333. Thit 

35 ribbon advance completed indication m y  k provided 
u a function of the output of the stcpper motor per Y, 
or as a function of a suitqbly timed intervd which u- 
sura that the ribbon incrcmenting function has k e n  
completed. At m y  .rate, the print logic means 333 re- 

40 ceive UI indiutivn from both the ribbon displwment 
circuitry indicated by the blocks 337 and 342 md a print 
wheel displacement completed indiudon fiom the cir- 
cuitry indiuied by the blocks 334 md 335 indicative 
lhat the functions of print wheel displacement and rib- 

45 bon incrementing for a given character hrve k e n  com. 
pleted thereby. Both of thew function completed sig- 
rids are ANDed at the print logic m a n s  33.3 and em- 
ployed to develop a b m w r  fire u g d ,  u aforcuid. 

The two (2) bit word initially supplied for a c h  char- 
SO m e r  on dam lines DLlo md DLtl usocirted with the 

hmmer force with which a given character is 6 CU 
printed uc supplied from the print logic merm 333 
thtough the multiconductor able 345 to the hmmer 
kvel encoder means 339. The hmmer level encoder 

SS meuu 339 m y  take the form of a digital to andog 
converter, digital to pulw converter or digital to deci- 
mrl convener of the c ~ n v ~ n t i o ~ l  &tics wntioned 
anent the ribbon kvel eacoder 337 rad its function is to 
provide w or four kvelr whicb act to berme the force 

a with which the h m e r  is U) k irnprcted in the printing 
opcntion to k initiated. & will k appreciated by 
rboce of ordinary skill in the uL fhc two bit word defin- 
ing the hmmer force rupplkd on data line DLlo m d  
DLI I m y  act lo define up lo four (4) discrete levelr and 

65 dl four of such levels ue employed within the h u n t  
invention lo control  lhc velocity with which a hunmer 
h the form of a piston is driven against the spoke on the 
daisy wbeel p h t  element which hu kta poritioned for 

S37 IO provide YVCII (7) dirrrcc kvtk d ribbon d- 

motor M y  here k VKWed u displacing lhe printer 
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a dvco printin6 operation. fbc wtyr of bunnut level 
d e r  OKUU )3) u rpplied throqh the multieaduc- 
coraMe369totkbmmtrooil d r i r n u 8 n s M O .  Ik 

DCUU'W m y  take rbe umven- 
tionrtfbrmdr. hm-d%Y bivawbicbprovbmappm 

a portio0 of a pidon-like print hmmer w k v n  LII 
faput ritnr, is applied tbereto. "he print hmmer, u 
will be appreciated by thou of ordirury skill in the 
when impacted by the m t u r e  of the &y, will k 
driven forward to drive the wlected d w y  e l m 1  from 
the p b e  of the print wheel md into engagement with 
a t u b o n  or cloth nbbon md the docw. .nt upon which 
pn'nting is taking p lay .  'Ihe actual application of the 
wtput of the hunmer coil driver 340 to the molenoid 
does not occur until a triggering level is supplied to the 
hammer coil driver meuu WO ,htough multiconductor 
a b l a  345 and %9 from the print logic meam 333. This 
triggering level is provided u a function of the print 
wheel positioning and ribbon displacement completed 
dpals provided thereto so thrt the triggering of the 
&mer d o e  PS: occur until the d&y wheel print ele- 
ment has been appropriately ysitioned to the daird 
chrrcter loutioii and the ribbon incrementa4 to u u r c  
appropriate printing will U t e  plrce. Once uiwered, the 
hmmer mil driver munr 340 will apply a pube to the 
solenoid to cause the m e  to actute the pittonelike 
print hmmer.  The duntion of the pulse is controlled by 
the output of the hmmer level encoder 339 which may 
directly control h e  dur. ?On of the pulse produced by 
the hammer coil dnver WO or m y  dtenutively act to 
ruprimporc a velocity levd on the back porch of such 
pulse so that the initid dnving force applied to the 
piston-like print hunmer is uniform in erch CIIC. how- 
ever, the velocity u p 1  applied thereto at a moment 
before impact, will vlry as a function of the output of 
the hunmer level encndr- rcw 339. In this mmner, an 
appropriate hunmcr for e which is uniquely suited to 
the particular character to be printed is supplied to the 
hunmcr coil driver mews 340. Thw, the printing of 
dphmumeiic c h r r c t e o  such u -.*', "I", "f' and the 
like, #enedly require a pnnt stroke of a fvrt duntion 
while the printing of chwwen occupying rubstantidly 
more uu such as "M", "N" m d  the like require sub- 
runtidly longer print strokes. Thus the instant invm- 
t ion define four levels of pnnt strokes and furnishes one 
of such levels for e a c h  character to be printed with the 
chrrcrer information furnuheQ to the printer unit. 

After the expiration of a suitable in!ervr) following 
the krwce of a hunmer trigger dgrul by the print 
logic mans 333, a signal is applied through the multi- 
conductor a b k  327 which uure, the interface logic 
mam 305 to provide a c h n c t c r  ready sutus output on 
tbe rpproprirte coduc~o~ for appliation to the printer 

raoaartusbusZlonrdenundbrak.Ihehmmertrig 
ger kvdoutput by the print logic m a a s  553 mry k 
ioued as a function of the ANDing of ooorpktioa rig- 
arkfrom the ribbocl drive &hi print w h a l  wnorppur- 
maad a m:t of the ANDingof thae twokvelsmry 
k employed to wq a monoruble Rip flop. Upon tbe 
(erminrtioa o f  the dwy cycle of the monaruble flip 
fbp ,  rbe output lktreof m y  rho k A N M  with the 
oomplttion signals from tbe print w b d  YWO md tbe 
ribbon motor Mer (0 y w e  th8t c r b  rbrse 
llractoar provided by the print bgic arcuit indicated by 
tkdrrhed block so( are in a c o r n p l e d  oaditioc! prior 
to tbe bmnw ofachrr ter  r a d y  s ta tu  iad;rutln by 

ete hpUtt0 U UMAW Whkb b med l0 hprC1 

mtaclcc malls  rad rubsbquent applicrtioa to the coar- 

Ute interface kgk Mock G%(P it will k apprccirred 

mer priutinl k applied IO data liaa D4- DLil and a 
chrncvr stmbc is applied to tbe in~erfrc bgic Mi- 

I atcd by rhc M # k  W, tbc print bgk circuitry iadi- 
mlcd by the brW b l o c k  IW m p o d  t o c r h  of the 
worbthcmntocrweprintin~oClhechncterlooc* 
cur. More purioukrly, in mpow lo the men cr) bit 
word defining the churcter to k printcdtbe d&y 

ter defined in m approphte p M t  paition u d  a suit- 
rbk kngth of ribbon h displaced by tbe n i  ucvping 
motor so that an appropriate portion of mew ribbon will 
be m d e  available to the cbvrclcr to be priated. After 

1) both of t h a r  opentions M completed, a piston-like 
print hmmer will be triggered to caw printing and the . 
force or dur?tim of the impact will k controlled by the 
h e r  force specified on data line, DLlourd DLll so 
that an rppropMte h e r  force for the chrrcter 

20 def ied  will k employed during the printing operation, 
Accordingly, the printer unir illustnted in FIG. 6 re. 
#ponds to character print &ta rad a chncter strobe to 
accept the c h t e r i n f o n n a t i o n ,  the ribbon displace- 
ment inrormrtion and the hmma force infomuton 

U conuined therein m d  h e r d e r  acts to iadependendy 
aw the pnnlina of the c h n c c c r  d e f i i  urd subw- 
quently rcu to appriw tbe micropmxssor thmugb m 
appropriate indication on the u ~ t u s  bus cht printing bas 
bsen satisfactorily completed. 
The curiage bgic  mc~lu 317, the a d a g e  YIVO 

owmu 316 and a curirge motor driver 551 together 
with the u r r t g e  motor comected thereto may each 
take the cune form aa the conuponding elements use. 
cirted with the daisy peat wheel element. This porition 

35 is taken bcuw a similar logically controlled sem 
system may be employed to contrd the r o u t i o d  dis- 
placement of the print wheel m y  k employed to 
achieve the lo.ayitudid duplrcement of the dusy print 
wheel clement urrirge. fhe only exceptions king that 

10 the urrirge logic may be subrtantirlty simplified u it 
oeed not perform u m y  functions nor need it perform 
8s complex a position designating function m d  the rota- 
tiod motion of the h a f t  of the curirge motor must be 
mntl~ted into lonptudrd  motion through a a b l e  

45 driver or through other c o n v e n t i d  techniques well 
known to those of ordinary skill UI the an. More p u ~ l c -  
uiarly, u the urrirke logic mcuu 317 n c e i v a  a twelve 
(12) bit input wherein the high order bit deignate, the 
direction in which tnvel  ic- to occur, i.c right or left, ' 

30 while the lower eleven order bits designate the distance 
to be vrvelled in increments of 1/120th of UI inch, the 
displacement drta applied to tbe an i rge  logic mans 
317 m y  k dimt ly  loded into a register. Tbmrfter, 
the regbter mry k counted dorm in rrrpoav to incn. 

55 wat o f  movement pulu, supplied by the arrLge m o  

ployed in the print w W  bgk 1 1 1  may k avoided. . 
Tbur, wbcn twdve (I 2) bit ourir)e dirplreaacll t iafor- 

60 A g e  auobe is applied to tbe rppmpMtdy maouted 
&mor in a multicoadrm crbk 24, the bwn 
dtva (1 I) biU OII dru Ikn, DLlo- D b m  Wed into 

tcwtet in the urttpe'b@ ~ C U U  317  bile the 
information ConUincd in tk hiph order bit 

U may k uyd to y1 a l b p o r r k  like. Tbeaniqe m o  

cht ~ h m  a UUCC word cbuvt~r wltcd  with chr- 

IO w b d  print ekment ir dispLad Lo PoIjtiOP tbe c b u r ~ .  

30 

~rernr 318 d hence the p-t locrcion -ter em- 

b k d c d  ~ a t o  &U lina Db-DL11 d I CU- 

e ,  

W-% 31r mry take prrciwly tbe yme form as tbc print 
w i d  YWO manJ sss ud beaot, wben the output of 
OU Qniyc bpiC 317, which WrrWnU 8 w- 

. 0000049 
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cudc equrl to the mating dthe register therein b applied d e ;  however, for proportiod spaced moda doget- 
through multicpduclor able 352 to the carriage KNO ation, the a u p c m c n t  uwcirtcd with mch durctcr  
DQN 310. b , @ 8 e  ervo ~ Q N  J11 will uuce the will vuy -ding upoir the t K r m K n t d  width I). 
acr$mbn ate -e m o r  driver S1 md the 0i)ncd to that character. Furrhamore, (0 rcommodrte 
h g e  motat'm lhrl the CVrLge will be displaced in 3 proprtiOnrl+ moda d printing, the ooaYarnds 
I direction &embed by 1& wtting of the flip flop, II hued to the prhrtr unit, u sf&, are w h  tht the 
I rate npruentative of the mrgnitude of the wtling in printer uiiit h awed lo errpe r distance qurl to OM 
rhc register preen1 in the d g e  Ibgic means 317. Ab Uf the :ummcnUl width of the pevioVr c h e t e r  
t& b g t  b dirplrcd, thc YNO m ~ n r  311 piLited plus one-half the kMLd width Of Ihc W X ~  
will apply pulw, through the multiconductor cable 352 10 character to k prin'd ud t k d a  an Wurl print 
to the carriage logic m a r s  317 reprmenting each incre- oommand b initiated. At lhir juncture, no funher a- 
mnt of motion through which the d a g e  is displaced. capcment command is provied untA a new print cycle 
These pulses u e  utilized to Count down the register occun tinless a Io(knt delay expires prior to the entry of 
OrigiMlly set by the displacemnt magnitude applied to a new chracter to be printed. At thh juncture, the 
dnu l i n e  DLlo- Dhrnd hti.. t the state of the count 15 microprocerrat wumes romething hr occurred to  
in I.. register continuously r e p r a m s  the remaining interrupt an input operation urd therefor, lo provide the 
distance through which the carriage must be displaced operator with a synthesized version of the funilur rs- 
to &hieve the displacement originally set on data lines upement of a typewriter, a displacement of one-half 
DLlo- DL,. When the state of the register in the car- the incremental value employed in 12-pitch operations 
&ge logic muns  317 has been  decremented to a zero 20 h d d e d  to the incremental vdue 01 the previous char. 
madition a urrirge ready pulse is applied through the r t e r  printed, md this escrpement vdue is forwarded to 
multiconductor cable 328 lo the interface logic 300s so the rnnter unit so tht it a p p u n  to M operator u if the 
that a camage rudy status indic-tion may be applied to prin1:r unit hu escaped in the familiar typewriter fuh. 
the cvrirge rmdy conductor indicated urd s u k -  ion & J  h u  atopped at a location where the entry nf 
quently to thc common status bus 21. It should be noted 25 new character information m y  occur. However, in 
hcwever, that u the inrunt printer p u n s  d#r not proportional m c d a  of operation. i t  the next chncter 
employ physical margin detents or other physical stops. entered after the interruption d o 6  not have M incre. 
circuitry external to the printer must be utilized to keep mental vdue q u d  to the uniform incremenrrl value in 
track of the position of the carriage m d  prevent the 12.pitch modes of operation, the microprocacor will 
motion thereof when a margin zone setting would be 30 effectively subtract o n e - N f  the incremental vdue u. 
exceeded by a wriage dIsplrcement command. 7his  signed to that character from the one-half incremental 
function. however, is provided by the RAM peripheral value Of 8 12-pitch unit previously utilized and caw the 
34 in combiMtion with the operations of the micro- drisy wheel print carriage to move either in a fowrrd  
processor 16. or reverse Jirection to rchieve approprim positioning 
'I%*&, it is seen that whe!! P twelve (12) hit carriage 15 prior to the actul printing of character information. 

displacement character is applied to data lines DLll - Since the varying escapement, ribbon advance motions, 
Dh urd a carriage strobe is applied to the appropri. urd hammer impacting levels employed within 1 pro- 
ately annotated conductor at the i n t c r f w  logic 305, the portional spaced mode of operation ue quite diverse, 
displacement character will be loaded i b o  the carriage exemplary valuer for one t y p i d  proponioncllly spaced 
logic mun: 317 and utilized to control the w r i a g e  40 print font have been ut fonh in Appendir F so that the 
KWO mum 318 which energizes the curirge motor l u n e  may be viewed for exemplary purpose by a 
driver 3Sl to thereby muse the displacement of the reader; however, it will k appreciated by those of 
carriage while each ilrcrement of displacement of the ordinary skill in thc arI, that any desired pnnt font may 
m i a g e  while each increment of displacement of the k designed and appropriate hammer force, escrpement 
carriage is applied from the carriage sero means 318 to 45 urd ribbon advance functions wigned thereto. 
the u m a g e  logic means 317 to decrement the register f h e  papcr feed logic m u  321, like the urri.ge 
therein. Accordingly, when the register within h e  car- logic muns  317, accepts a twelve (12) bit movement 
&ge logic means 317 has k e n  decremented to a zero command which in this cue represents the upward dr 
aunt and the urriase has been dirpl~ced Lo the full downward indeiing of  the paper. The high order bit 
extent designated, the urriage logic means 317 pro- 50 supplied on data line DLll reprwnts the direction in 
vides M appropriate carnage r u d y  status indication lo which movement is IO take place while the d r u  chuac-; 
the interface lo& 305. It should additionally be noted ter presented on data l inu DLlo - D 4  reprocnu the 
that the input rrquired to muse cvrkge displacement displacement to be implemented in incremenu of I/48th 
dorr not in y a n t r  derive from thm rwrhted of an inch or )th of a print line d v m c e .  This enrb la  
with the poritionirq of the daisy print wheel element SS rupencripu and rukripu to be rutomatiully 
md hence in the absence of appropriate rommmds, no r h i w e d ,  u well u the automatic positioning of the 
rutmutic  errpment will opente. In the foregoin) document to a first line position which ir ewedingly  
manner, h e  urrirge position of the printer may be uwful when continuous paper lomu u e  employed or 
mowd on a continuous kr is  to any column pOritbn in wbcn the operator merely lodr the document so that 
a line with which printing is nonnrlly U r o c t t t d  urd it W the top Or the document b -red with the top of the 
rhould be noted I h t  unlike conventionrl mput/ouCput document carrier and thereafter propcr iadeaing of the 

- typmritcr apparatus, the movff~nt d the a d a g e  pper to 0 nnr line position is rutomrtiully achieved. 
fmn me poridm to Ihe next b not ur kremenLd unit, 'Ihe paper reed logic 321, We the carriage b o i c  317, 
but u continuous so I h t  urrirge shining is IcQDm- includes a register in which &e displacement infonnr. 
pliacd at a &mum a n i l r b k  speed. -le aap 0 rbn rcpraerrted by low order biu on data liner DLlo - 
meal, We ribbon d v r n c c  described in conjunction D& are insened, upon tbe appeurnce of a p8per feed 
with a p i n t  cammrnd will be generally unifonn when ambe at the &efface logic Mock 110. Similarly, the 
printing is Occurring in ather o IBpitch or 1 2 4 t c h  W o n  input present 00 dru tine DLll may be em- 

' 
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pioyed bo net a flip Ikp. However, la paper f e d  ad- 
mce BO lwvo syrtcm b Corpbyed to r h i c v e  move- 
ment, but nchcr 0 -  w mor, Is iadiatcd in 

.&O. 3, which take, the kKor olur h c m c a u l  Iteppinl) 
zwtor is died u p o d  tlatcin~ the r r t t b  ofthe regis- 
v w  w i t h  the paw kcd 321 enabks clock PJK, 
=%o be applied from rbc papr feed bgic 321 through a 

mnductor 3S4 to 1 ppr feed driver 3SS. h h  dock 
pule LO applied to the paper fed driver 3SS u nivd to 

. a appropriate logic level urd u applied through a con- 
ductor 356 to the papcr fccd motor iadicatcd. Each 
pulse applied to t l ~  plper f e d  motor will uw the 
paper fccd motor to step thereby u u i n g  the roller 5 to 
~ e p  and hence index the pper in an upwud or down- 
ward diralion, m mount qd to such step. AS each 
p.rle h applied by the prwr fced logic m e w  321 to the 
paper fced driver 3555 through conductor 331, the pulv 
is also employed to decrement the register in which the 
paper indexing displacement has been lorded. Thu, Y 
Will k AppralAted by thoK O f  Ord- Sbll in the m, 
clock pubes will k applied to the paper fecd driver 3555 
and to the plper feed motor to continuously caw the 
tttpping thercof and hence the rpproprktc indexing of 
the document until the register present in the mpcr feed 

J 

IO 

IS  

m 

_ _  
b g i c  meuu 321 is decre&ld to zero, 23 

When the register present in lhe paper feed logic 
mcuu 321 is decremented to zero to thereby indicate 
that the displurment indicated by the low order bits 
rupplied &ereto by data lines DLlo - D b  l z s  been 
achieved, the flip flop indicative of the direction in 30 
which the indexing occurred u r a c t  and A paper r u d y  
statu indication L supplied through the multiconductor 
cable 329 for application to the paper feed r d y  con- 
ductor prewnt within the multiconductor cable 24. In 
this manner, m indication to the pinter interface 27 for 35 
subsequent application to the common s tatu  bus 21 is 
supplied to provide UI indicrtion to the m i c r o p r o c a r  
indicated by the dashed block 16 thrt the next step m 
the program sequence may be initlrtcd The direction in 
which the motor Jd tteppd and hence the paper is in- 
dexed may k controlled by the polanty of the pulses 
applied on conductor u6 to the paper feed motor. 'IU 
is controlled, as will k apprecia:ed by thore of ordinary 
skill in the ut by the setting of the flip flop which re- 
sponds :o the high order bit present on data line DLll. 
The sequence in which instructions UvKirted with a 

paper movement command u e  applied !J the printer 
unit u u follows, initully a twelve (12) bit 6 U  dum 
placement chuacter I) applied to the data lines DLll- 
D b  lherufter a paper feed strobe b applied to the 
appropriately annotated input conductor on the inter- 
face logic b k k  30s whereupon the paper displacement 
chamcter i, Wed iaro the paper fscd logic register 
321, paper dirplrcmrot h then caused in mporue Lo 
pulses applied to tbe d u c t o r  331 by the paper feed 

'logic mcuu 321 and wbwqumtly a paper f e d  rrdy 
ttrtus indiutionr is provided at the u l t u s  output ai- 

"cued in FIG. 6 u the interface logic 3OS. 
. In the ume llYMer u other periphenl. !n the wto- 
;mtic writing syuem wcording to &e p n v n t  invcn- 
F tion, a dau churcter, which in rhir cue ULe, the form 
i of 0 twefve (U) bit chncter formed u tbe priarr 
: interface meuu n from a pair ofenvicr to the common 
-&u b w  19, u -\eyed to the printer unit while in- 
[ Aructiolu applied to the rvok inputs of thc interface 
bgic m a n s  305 originat: as inrtruction commmdc oa 
rbe common instruction word bur #). S i l y ,  the 
ttrtu) d i t k u  provided at the outpuu of rhc interface 

10 

45 

so 
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mans SS ;oanected to the auJtiamduct0r cable 
w uc rpplicd thm@ the printer &err= n (0 rh 
0C)mmoa UItu bur 21 lo Appriw rbc microprpca+or 

tan in the program wpumce kina v d  m y  k 
bdicr~ed by the W e d  block 16 bt tk nctt m ~ t ~ f -  

bud. It should bq aoted ht the inputa to the interlaa 
buc block WS rwrLted with the paper indexha oper- 
uion do not derive in m y  form from c m i q e  displace- 
wnt c h n c t e r  information which MY be mpplied 
thereto. 'Fbere'we, in the rbwnce d approprtte in- 
rtructi0.u from the rtd only munoy m, the document 
being prrpued will not k autooutidly iadercd to the 
next  line upon reccipt of a d g e  m u m  command, 

tion. 
Although the ribbon lift logic 323 m y  k employed 

to control the printing norition of a two color k%on, 
the ribbon lift logic 323 here performs only the simpli- 
fied function of positioning a black or other single color 
cloth or cubon ribbon in A first @tion intemedkie the 
C h r r c t e f  p d d  O f t h e  d.iry print Wheel e h e n t  and the 
document to k printed Y) the sune is impacted when 

wheel print element, or  a acarid poution in which the 
ribbon is in a down position and hence doa not lend to 
okcure the operator's view of the print porition on the 
document k i n g  printed. 7'he function ir achieved, in 
c l Y n c e ,  by providing a delay interval thr6ugh the opere 
uion of the program time delay mtuu 16A such Y a 
five-hundred m i l l h n d  (XX, mr) interval in which a 
ruccecding character input is to k rupplied to the 
printer unit. I f  this input is not supplied within t ! ~  givm 
period a high level input is supplied to the input conduc- 
tor within the multiconductor cable 24 and more specif- 
i d l y ,  the conductor mnomted Ribbon Action in FIG. 
6. When the ribbon action input conductor to the inter- 
face logic 305 is high, the ribbon is plrued in the down 
position while when the input on the ribbon r t i o n  is 
low, the ribbon is p h e d  in a rust or up paition. For 
this reuon, the ribbon lift logic means 323 aeed only 
comprise a flip flop or other suitable logic device which 
produces UI output which follows the input rupplied 
thereto. The input to the ribbon lift logic 323 is supplied 
through A a b l e  330 from the interface logic block 305, 
which a u n t i d l y  ACU to apply the level on the ribbon 
action input thereto, to the ribbon lift logic 323 al- 
bough the internrl structure of the interface logic 305 
m y  k employed to ruw the control upd on the 
ribbon action conductor to an appropriate output level 
for the ribbon lift lopic 323. The output of the ribbon lift 
logic 323 is applied through a conductor 357 to r i l  
lift driver m a n s  3 9 .  The ribbon lift driver means 356 
m y  c o m p r k  my witable fona of driver w e  which 
raises the output of the ribbon lift logic merar 354 to a 
kvcl which b witable to drive the n i n  lift coil indi- 
cud. Ik output of the ribbon lift driver 3S# is con- 
&, aa iodiatcd in FIG. 6 to tbe r i b  lift coil 
through a d u c w t  359. 'Ihereforc, Y will be rgpreci- 
rred by tbac of ordinuy k i l l  in rbc US wbm a low 
maditba nrida oa the ooaduc~or ~oooutdd Ribbon 
Action 'wiithio the mullicoaduftor able 24, this low 
kvel will be rrckclcd at the outwt of the n i n  lift 

* 

which UCS the form of 1 d i r p t c c m t  

&e print b b v  s ~ a  the 4CCtCd of rhe &y 

. 

, 

- b ~ l c  WUII 323 and conwyed to-tbe ribbon tin  ai^ to we the ribbon in UI up condition which h the appro- 
6S prhc condition for a printing opmtion. Xowtver. 

when the kv4 O(I tbe r i b  action input mndirctnr 
within rbc multiconductor cable 24 loa high, indim. 
in# II rhll be (beD m w ,  r h t  nc# chnctef input hAs 
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been provided within a specired intend, this high kvel further printing opmtioru S the -tic writing 
L reflected at tpc 91 t of the n i n  lift bn ic  muna system rcording  to the wturt inveation wtil tbc rib 

Ibc rI&m lift cail is decoer&cd m d  bon wm rctdly changed. -r!nIy, the powerful 
iibaur b displaced in iu aon-pht aictoproceuhg trchniqua employed within the in- 

* 01 low cmd&hro't&t (bc opmtor my J t u l y  vkw S Suit imvention.couldk relba upas to m&Uin 8 m n t  
?be pardon dh 'dOCuBmt A t  which' p h h g  U to dthc end Ofr ibbon  F U k  provided AI the output of the 
occur. 
Ik end of nbbon & m o r  man8 326 ir amployed obuined by tbe micropmccuor k@, trick of the 

wit,hin the hunt invention to rppriw the opentor, the number of end d ribboo puLa rupplid to f& -on 
microprocaror 16, m d  her= the ayltem u a who& IO  Wtul bus (0 t h t  upon Ibe f h  n u b  pule, M audible 
t h t  the cloth or carbon ribbon employed in the printer beep would be briefly prod&, the m n d  . pulse 
unit for print purpolur, is .pprorching exhaustion m d  would aw m audible kcp to k o o n ~ l y  pro. 
upon exhaustion, to shut down the system. The printer d u d ,  while a third puk causa system ahut d a m .  
unit employed within the inrunt invention preferably The output of UK end of ribbon yIuor mans 3% is 
employa a specirlized ribbon cartridge conuining a 15 applied to a rhping network ;#o through a m u c t o r  
cloth or urbor ribbon which is provided with indiutor 361 which applia the outpuu of Ihe md of ribbon m- 
m u n s  at locations thereon corresponding to a point $or muns 324 to che inted- b g i c  W. h p i n g  
where rufTicicnt ribbon is left to print only 3,000 chuac-  network muns 360 acts in the c o n v e n t i d  m e r  to 
ten, a point where suflicient ribbon is left to print only c o n f i p e  the output of the optiul =Nor muns p r e n t  
1,250 chuacten and a point correspotiding to the actual 20 within the end of ribbon muor m 3% iato r logic 
end of the ribber, Additionally, such ribbon cartridges compatible fomat and hence m y  rrke m y  of the well 
u e  rvulrble both in cloth ribbon and urbon ribbon known f o m  of this convmtionrl cluc of device. The 
v~niona LO that the cloth r i b n  m y  be employed or. a output of the shaping netwod 360 u applied to the 
reusable buis for draft copy wc,.-k m d  the like while inicrfrce logic 30s m y  be directly applie4 to the tutus 
c u b o n  ribbon embodiments u e  utilized in the prepm-  2J output conductor prcsent within the mulbnductor  
tion of final copy. The indicia provided in the ribbon cable 24 uvlouted End of Ribbon m d  beace wts to 
-ridge m y  o p t i o d l y  take the form of magnetic, a p p k  the microprocaror L. to,the madition of the 
meullic or reflective indicia 80 that the m e  m y  k ribbon lorded. 
approprttely detected by wnrory m a s  preunt within The output conductor within the rnul t ioonddr  
the end of ribbon rcnmr m u n s  326. Preferably, the 30 cable U mnouied Printer R a d y  in FIG. 6 u employed 
indict present on the ribbon would take the form of to indicate the sutus of the printer unit, Morr puticu. 
reflective metallic strips of 'oil m d  hence, the end of luly,  the printer W y  conductor is cmployed to hdi- 
ribbon wnwr muns 326 may comprise m a n s  for illu- a t e  whether or not the printer b properly supplied 
minating the ribbon whenever the automatic writing with power. fhereforc, u will k appreciated by t h w  
system according to the intunt invention is energired 35 of ordinary ckrll in the ut. the m t u  conJition defined 
urd m c . ~  for detecting reflected radktion disposed in by the printer ready conductor apprises the micro- 
such relationship to thc illuminating m u n s  m d  the processor indicated by the dashed block :6, when this 
typewriter ribbon prevnt at the print position that rdi. SUtW condition b gated lo the common sutus bus 21, 
rtion from the illuminating muns is only sensed thereby that the printer peripheral is in the system m d  that such 
when a reflective strip is p r w n t  on u i d  ribbon. Addi- 40 peripheral is r u d y  to receive opentional commands. 
t i o d l y ,  it is preferred that the automatic writing sya- Accordingly, the program control sequence utilized by 
tem recording to the instant invention provide m initial the microproccrrcr indicrted by the duhed block 16 
wiming to the operator when only sunicient typewriter will test the s t~ tus  of the printer r e d y  conductor prior 
ribbon remains for the printing of 3,000 characters m d  Io the issuance of m y  command to the prirter unit 
therafter this warning is reputed and maintined at a 45 depicted in FIG. 6. 
location on the ribbon which is suflicient for printing The restore input conductor within the multiconduc. 
only 1,250 churcters while the system is to be shut tor cable 24 provides a spccidircd input to the p r i m ,  
down at the utrul end of the typewriter ribbon. There- unit which caw the prLtter unit to k p l d  in a 
fore, under these cond.,:ons, a reflected strip MY k predetermined initid $Ute. More prrlicululy, m ihput 
p W  on the typewriter ribbon at each of the IOU- SO on the restore input conductor uwc) a restore open-. . 
tiom m d  a counter provided within the end of irbbon tion sequence to occur at the printer unit whercb the 
sensor means 326 which effectively counts the pulvr printer unit is placed in an initid condition by returning 
produced by &e optical yILy)r and u m e t  through the M g e  to the first chncter paition, routing the 
coavmtionrl PQN upon a changing of the ribbon. daisy print wheel element to iu uurin, or borne pori- 
7%- under rbac conditions, when the f i t  nrip b SS tion and r M t i n 8  the intend bgic of the printer unit. 
detect&, the microprocessor according to the hunt 'Ilr more csquence is introduced to tk logic wben- 
hvtntibn m y  k r a p o d v e  to M end of ribbon iabiu- eve power u turned 00 oc wbca m opentor activate 
tiOa from Ibe interfux lo& 3QS to provide M audible the restore cocarmnd iapublinc tkough a met opera- 
bep M tbe like; however, such end of ribbon kvel  tion or th: like. Data inpuu for aehbiag the aecaury 
would terminate AS soon u the aerued condition Lermi- Y) dirpLcmrcno in A m t w e  opmtioa 
-fed. However, Ppon a detcction of the wmnd refkc= plied to &U Iina DI+ 0 DLll from rbe common dru 
won the lypmhter ribbon, tRe cower would be aet bus 19in rrcporrsc tocanrmadc irursdby the r a d  only 
to a doant o f  two (2) md the cnd of ribbon indicrW memory 10. 'Ihs resiore opruia u will k appreci. 
from the htcrlrce ktgic maintained (0 thnt the micm A t d  by those of ordinary &ill m the m, b not only 
proaaror d d o m ~  t h e t o  to provide r amtinu- 6S utilized to inhirlize the printer unit each time that ryr- 
 ut rudiMc d n g  to t4e oprnor. Upon the rcturl tm poMr.4 tumed en, but in addition thereto, the 
end of'* ribbon, I count 3 U t e  would be registered hitiation of this wqumcc U mrndrted each time it is 
mdthiscadit ion~becmployedtortur l lydiuble aecusuy to clar a dcLation. In the ratore se- 
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-qr_mce, tbc priat whet1 m e  is firm dhplued toiu 

the a m b l e  bgic  mcwa 

CrQXl cvrirge m v e m a  u provided uitb a pair of c m h  
ropr loured at the extreme limiu of prmirrible cu-, 
h e  movement. When the c v r L K e  acwo m u m  318 
&ts that the h g e  ia no knger k i n g  diaplKcd 
towards the le& auch condition i n d i u t a  that th. print 
wkel cardage ia agunat the left M u h  &top and hr k e n  
prevented from king further displaced. A frilure to 
ntnher d u p l e  ia indicated to the cvrirge acrvo ntans 
318, which oonarlly acmes inductively coupled cross 
points for a c h  increment of d b p m m t  of the print 
wheel urrkge, by a failure to further detect avcb cross 
poinu. Upon a detection &at the pnnt wheel m e  u 
up againat the left c m h  atop, a move twelve (12) to the 
right command is aupplied to the printer unit by lording 
&e dau l i n a  Db - DLll with a magnitude of twelve 
(It) uniu (24 incremenu: .*nd a right direction inpuyt 
while applying a c h n c t e r  atrobe to the interface logic 
305. Thia caw the carriage logic means 317 to initiate 
&e movement of the print wheel carriage twelve (12) 
uaiu to the right and terminate such movement aher the 
arrige sewn means 318 hu approprirtely decremented 
the register in the urri.ge logic muns 317. The twelve 
(12) unit incrcmenting of the position of the print wheel 
arrhge to the right of the lefi c r u h  stop ia ugnificant 
k c r u s e  it aligns thc print wheel c a d g e  with a porition 
which corruponds to the zero margin or column posi- 
tinn of the carriage. Thw the restore operation effec- 
L.. ' j ;  ICU to place the driry print wheel element cu- 
rLpc in a zero auning poritioia wbereupon the regiaten 
tmployed to keep tmc. of the poaition of the print 
wbecl utrirge for mugm control monitoring purpora 
may k pLrced in a cleued condition u the zeroing of 
tbe print w h d  d g e  is uaured. 

After the print wheel &age hrc been placed in ita 
w i n g  or zero (0) position, the print wheel b plrccd in 

home pontion. The print wheel uta the form of a flat 
disc-like member having a plurality of regularly extend- 
ing spokes on which u c h  character b positioned. Nor- 
mally, thc print wheel element i r l u d a  96,av.ilrble 
chrac ter  IouCions and a metal u b  iC aff'ued to a char- 
m e r  position which has ubitrlrily been assigned u the 
~ t r o  chncter poritioa. Under logic control the print 
aheel is routed in a o~ l l tc~  clockwise dimlion until 
yC wul ub d u d  with the zero c h r r c t e r  porition 
&detected. At this podtiom the rouriop ofhe print 

eel b #topped. During tbe roution of the print 
s e e  1, h 8 rutore cyck ,  tk fcsd k c k  from tk print 
Xhel YNO to the present position mgiater in the print 

lock mcuu 334 b disabled and wbtn the wint 

Is 

m 
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im 
during thc w- rhe ribbocl tin bgii -R 
W m y  be ytd to ptcc the rSbboa ia iodown pori- 
oba while paper f&d lo& DIM) 321 ia iahibiud. Ac- 
andin&ly, u will l)c Bpprscuted by chore of O(~''rUy 
Ju1& tbe ut, the restore operation initiated b: 8 IC. 
rton input erublirha I et of initial wnditioac m tbc 
priater unit )o c h ~  from thia point forwvd ~ p ~ h r o a k r -  
tion between the vuiout monitoring @ten ia the 
prioter unit md in the printer interface nand tbe wri- 
oul command diap&cemeou hued to tbe printer will k 
urured. fhir is beuurc tbc YY of dynunic 
regiaten m d  tbe like within tbe praent emkrdimmt of 
the automatic writing ayrtem according to tbe praent 
invention n q h  that the rmcroptoccuor Ldiuted by 
the duhed block 16 k urured that each tune a p w e r  
up opmtioa ia initiated a predec~nnined aet of starting 
codit iota u e  p r a m .  However, u dynuaic ngiaten 
bre their uonge when the ayrtcm ia detnergitcd, auch 
wt of initial conditions muat k rcuubluhed when the 
$ y r t ~ . ~  finc receives p w e r .  Similarly, MY d f u n c t i o n  
which might occur at tbe printer unit might well UUIC 
one of tbe monit%iag regiaten therein to kuc aynchm 
Gmion.  Therefore. the, ratore opcntio~ ic 
(0 clear the d f u n c t i o n  in order that a mynchronur- 
%, of tbe ayatem b urwed. 

From tbe foregoing description of the printer unit 
b g i d l y  wt forth in FIG. 6, it will k appr&tc that dl 
operations of the printer u e  electronically initiated, 
implemented and controlled. Thi, auka for highly 
reliable printer structure because tbe nmjority of me- 
chnid expedients employed in a m t  prinlcn are com- 
pletely avoided while the printer m y  operate at ape& 
exceeding those rvulrble from c o n v e n t i d  input/out- 
put typewriten. For iaatmce, while cooventiod input- 
/output typewriters normally operate at &mum 
rpetd of 15 characten pcr rscond, the inaunt printer 
unit depicted in FIG. 3 m y  operate at nta exacding 
30 characters per vcond when driven by a rrcord me- 
dia. Furthermore, the printer unit depicted in FIG. 6 is 
pvliculrtly well auited for incorporation into the auto- 
-tic writing system according to the p m m t  invention 
bmw, u will be appreciated from the opcntion 
tbneof act forth above, one a command is h u e d  to the 
printer, the printer my act in the abuncc of furrher 
program control, to c.rry out thrt function m d  will 
iadiute on an approprirte sutus output when that func- 
tion hu ken approprirtely completed. Tlaia meuu that 
once the microprocasor indicrred by the d u h d  block 
16 hu b u e d  an instruction to h e  printer unit, thl mi- 
cmprocacor may d v r n c e  ita progrun q u m &  to 
cvry out further opentions at other periphemla and 
m y  later return to the printer unit to monitor if the 
commrnd issued hu been auoccrrfully can id  out pnor 
10 the kwrnce of a aew command thereto. 

a 

sjcace~ ia itopped at ita home porition,  be p r e m t  -w- Y) priaur unit &ustnted in FIG. 6. printer indace 
register within the priat w k l  logic mtllu 3M u depiLtcd in FIG. 7, u ahdl become man appmnt be- 
ed or p h d  in its t c ~ o  condition, it now bein4 bw,  memtidly @om thret kric hetiom d- 

u d  that the daisy print whecl element b UI borne ' 
with the ouiouc operations of tbe printer unit F zero podtion .ad heuce the rcrOing of the pracnt dcpicted in FIG. 6 r o t h a t  the m e  m y  Cuaction uan 

'tion nghm within the print wkl logic qwnnlea 0 badcpadent p r i p h m l  within the urtomrtic writing 
t a synchmniuhn k t w c e ~  L e  drby print W b d  8ysWm @8 a whole md approprhtely impkmcnt rad 

en1 and the prarnt @Cion counter within tbc o m p l y  witb iauNctbq hued by the microprocaror 
'.twhedbgkawu3Miraablirhcd.ladditjoa, Wutd by tbe brhed block 16, with which it hs 

/ 
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rlscted uxtecn ( I  6) instmetion words o n  the common 
hutruction word bus 20. 

n e  printer interface depicted in FIG. 7 comprise a 
dau section 36S which includes four (4) bit latch means 
366 m d  driver m a n s  367 and 368; a commend strobe 
#tion 370 which includes AND later 371 - ,377 and a 
single bit latch m a n s  378; m d  a satus section 380 
which include the multiplexer m e w  3Sl - 363. 

THE DATA SECTION 
The function of the data Kction indicated generally 

at 345 is to wlectively assembled d a b  anvcyed in the 
form of eight bits in p r d l e l  from the common data bus 
19 into twelve (12) bit chracters suitable for applica- 
tion to the printer unit illustrated in FIG. 6 through the 
twelve pvlllcl data lines D h  - DLll which serve u 
Ute &u input thereto. As will be rpprecirfd by those 
of ordinary skill in the .n, when the automatic writing 
system according to the insunt invention b operating i 
a prouving mode, data of one fonn or another b nor- 
d l y  present on the common dru bus 19 rad hence, 
only dau  destined for the printer unit b to be assembled 
into a twelve bit fomut and celectively applied to the 
printer unit illustrated in FIG. 6. The wembly of eight 
(8 )  bit dru into 8 twelve (12) bit fomut h rccomplished 
by the data wction 365 whilt nelcctive p t i n y  to the 
printer unit is controlled through the genention of a 
churctcr  nrok, carriage strobe, or paper feed strobe 
input to tbe printer unit by the dtmurd strobe rection 
J70. Tk t n l v e  (12) bit character informrlioa ucem- 
bled within the dau wction 365, m y  u k e  tbe form of a 
w l v c  (12) bit carriage ncrDement displacement de- 
b e d  in &cranenu of 1/12Oth of UJ bch I(; well u 
direction, a twelve bit paper ibduing displacement 
defined in \amr of W 8 t h  of an inch II well u d i m -  
tho, or a tbm word print command w b m i a  (7) 
biu act (0 define the chncter to be princcd, chnr (3) 
birv define tbe width thereof for the purpoo, of ribboa 
dirpLecment Md the rrmrining two bit word mu to  

llylll dru bur 19 in b e  fonn o l a @ t  biu ia purllel, dau 
for application to the priacer unit 2 b applied to tbe 
printer interface illustrated in FIO. 7 in tbe form of two 

ddrne the brmmtr for# with which 
CW. B M y ,  &SC data b 

ir Lo OC- 
thro~@ the c~nn- 

~~bit~ic8cioorotdrtaontbcoacomocrinunrtioa 

4l 138J 19 
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u m d a t h .  "be t h e  hric folrtions per- word bua. During the ILn w t  (8) bit apptiatkn d 
hmed by tbt prirrtet ioterf' illustrated in FIG. 7 .IC aUr on tk tommcro dru by m p i l i w t  infomullon h 
( I ) ~ ~ ~ g  bu from the common data bw oparrid ooly oil dau liaes DBQ- DB~dthe  oommoa 
J9, m e d q  rocb !a into twelve bit chvrclcn for dru bun md such iaforovtioa I( b owuined h e i n  h 
rgplicrth tU tbe pdncu unir and w l d v e l y  @tin& S ktched at the p&r hpIcIcIE(. 'hrafkr, tbe tccond 
rpCh twelve bh chncten to the printer unit, (2) decod- w h t  (8 )  bits of dau applied to tbe ~ ~ l l l m o n  data buc ye 
hg printer r t b n  asmctions issued 00 tbc common directly applied lhmugh tbe pdater interface illwnted 
ioatruclion word bus 20 urd celectively rppiying such &I no. 7 10 the pdarel d t  Wgether.With &e four (4) 
& iastrucrions u we dccodcd to the printer unit in biu fratn tbe previous pur which were latched thereat. 
the form of diccrete control levels and (3) raponding to 10 The twelve bits of rekvmt dau thus o ~ e m b l e d  by the 
m t u s  d i t i o n s  indiuted at the printer u well u other printer interface Miginate, u &dl k #n below, in the 
loutions assigned thereto and responding to instruc- CUC Of prht infomution at the pMter dru ROM 43 
tionr b u d  on the common instruction word bus to md are applied in two pura to tbc common dru bus, 
oLctivcly PIC such Wtus condi t im to the common nrmnged into M rppropMte wder by the micrct 
m t u s  bus 2:. Thus, in scomplishing thew ~ J C  fwc-  d p m c e w r  indicated by the dashed block 16 md applied 
tiom, the printer interface depicted in FIG. 7 comple- h two eight bit p u s a  to the printer interface illustrated 
menu and controls the functions of the printer unit so in FIG. 7. Displacemmt infomation, wbethcr in the 
that when the printer unit b connected through the fonn of aupcment  informrtion usocirted with CU. 
@ i t e r  inted~w to the common status bus 19, a m -  h g e  displacement or pper feed displacement info-. 
mon inrtruction,word bus 20 m d  the cmrnmon suku) bus 20 tion is generated by the rnicropr-r u a function of 
21; the printer appurr u my other peripheral to the OO~SIUAS r e d  from the r a d  only mcmoy 80, urd vui. 
microprocator indicated by the dashed block 16 and OUI stored conditions which result u a function of con- 
cm be selectively enabled or disabled by the k r w c e  of ditions net by the operator such as line rprcing, print 

pitch md the like u well u Dreviouslv stored -me- 
2S mcnt information ucocirted Gith char& i n f o e &  

printed during a prevro:o cycle of opention. 
Turning sp=ificrlly to 14 dru section 365, it will be 

appreciated by t h m  of ordinuy skill in the an  that the 
m e  L directly coamcted to the individual bit conduc- 

30 ton within the common drtr bus 19 through the multl. 
conductor b U  a b l e  31, illustrated in FIGS. 2 and 7. 
The v v i o w  bu bus bits DBQ - D& ruocuted with the 
individual conducton of the common &u bus 19 have 
ken  indicated on the rcpurte conductors illus:rated 

3S within the multiconductor able 31 in FIG. 7 and to 
umplify the description presented hereinafter, the indi- 
vidual bit conductors illustnted in FIG. 7 will be re- 

therewith. E a c h  of the eight bit conducton DBQ - DE7 
40 within the multiconductor bu  cable 31 ue directly 

applied to respective inputs of the driver meu~s 368 
while dru conductors DBQ - DE) u e  connected 
through conductors 384-387 to individual ones of the 
inputs to the four bit latch meuu 366. The four bit latch 

45 muns 366 m y  u k e  the conventional fonn of a Model 
7473 four bit latch u avlilablc from The Texas Instru- 
ment Corporation which acts in the well known m n e r  
to store the four bits of information applied to the inputs 
thereof on conductors 384 0-317 in the presence of an 

10 enable level and to nuin such four bits of infomution 
available AI the outputs tkrd until new infomution is 
written therein upon the wbrcqwnt genention of fi 
a b l e  b e l .  Thc four outputs of tbc four bit ktch 
oyuu 366 arc applied through d u c t o n  3W 391 to 

$5 mpective inputs of tbe driver mcuv 367. Tbus, when 
ambled, the four bits of infMmrtion coovcyed during a 
f t r t  pur of data oa cheoommon data bus 19 will be 

tbe four bit k tch  maw366 where tbe sum will bc 
Y) mrinuined as output lcwL oa d u c t o n  388 - 391. 

fherefore, during tbe next application of data to the 
cunmon dru bus 19, twelve biu of dau in purllel will 
k applied to lhe driver mmru 367 md 368. "be driver 
new 367 and 360 m y  I& the form of individurl 

U amplifier stages .anci.ted with a c h  of tbe twelve in- 
puts md outputs u r h  u Model 7406 uriven u conven- 
tionally hv,vlil.ble from "be 'faas Instrument Corpon- 
tiOa; however, to h p l i f y  the illurvrtion in FIG. 7, 

ferred IO in terns Of the drU bit D h  - DB7 wirted 

applid through c o a d m  - S7 md Wed into 
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=h ofthedriver mans Wmd 368 h m b  shown m Blo md hare in he binvy condition 0.0.1 b Ww 
(L oontrd function Y) tht, in dect, ROM biu BO- & 
rn Io r t v r l l y  Mhc convol functiolr whicb b to 
occur.InIhemscoftheinffnvuoa ' bad hi@ older data 

S bi& ROM bit B4h inr Onedit ion while tbc rrmrin- 
ing oaa of ROLf Uu Bo- hue in a bw coadition ud 
kaoe thb form of decode h anploycd to wiscrivdy 
amble tir four (4) bit latch nmns 366. Ibc amble level 
lor OK four (4) bit k x h  meuu 366 b rpptisd through 

10 amductor M2 frnm the output of AND pte 373. T)w 
A N D  pte 373, h within the oammrnd UIOk wctian 

-tion ooatained on data lines D 4  - DLII will k m, bowever, rz rhll b m e  mote rppuent below, 
-.aepted thereby and employed to implenient the print, tbh A N D  p t t  acts to W e  a kmd high order bit 
m g e  displacement or paper indexing function Jc- h t r u c t b n  m d  to wply M approprttely timed a b l e  
fined by the s v o k  level associated therewith. 1s kvel to the four .it latch mans 366 ao that the w n e  b 

'it will k redled, m y  u k e  one of three Corn depend- p ~ ~ t  of data for application to the printer unit 2 b on the 
in8 upon the nature of the command king h p l e -  common data bus 19. A first input to the AND pte 373 
mcnted. Thus, when a print instmclion w u  fowuded,  L conwctcd through conductor 393 to a terminal mo. 
a thnt (3) bit word will be defured on data l i n a  DLII dD Crted L* md u will be apprechted by rboK of ordiny, - DI.Q wherein the two bit word defined on data k~ &ill in Ihe ut, & v q  m d i t i o n  ROM bit B4 
DLI I 15; DLlo define the hmmer  force in four levels, during a c h  instruction cycle. The bput to 
the three bit word 011 data l i n e  D b  - D h  defines the AND p t c  373 b connected through d u c t o r  W, 
W n  displacement width while the w e n  0) bit word .TU AND gate, u shall become apparent k l o w ,  YNQ 
on data line, D 4  - D b  drlina the rkolute spoke 25 to and time the high output level wheaevcr a 
position of the c b t e r  to bc printed. ~ n v e n e l y ,  pfhter control function b pracnt wherein RCM bit Bs 
when acrpement infomation b k i n g  provided, the bit b in a low coudition. Thus, it will k apprdted by 
information contained on data line DLll will define the rhow of ordinary &ill in the ut that the =tion 
direction in which the cmiage is to be displaced while indicated generally by tbe reference n u w d  W 
tbc infomation contained on data lines DLIo- D k w i l l  30 to m b l e  a twelve (12) bit data chrrctcr from two 
define the a c t d  displacement in t e r n  of 1/12Oth Of m dght (0 bit chncten applied to the co-n dru bur 
inch. Similuly, for paper index functions, the infonna- whenever such c h u r t e n  u e  destined for nppliution 
tion on data line DLll define the direction with which to the printer unit and holds such twelve bit c h n c t e r  in 
'he paper is to be displrced while the infomation c o n -  r e d i n a s  for rccepunce by the printer unit wknever a 

ined on data line, DLlo - Db defines the distance 35 command strobe is applied thereto. Tbe gmeratlon of 
hrough which drrplrcrment b to occur h increments command strobes are governed by the comrmnd s t m k  
of 1/48th of UI inch. Thus, when data it to be applied * wction 370. 

- 

The data actually p m t  on data l i n a  DLII  - D b  e a r b l d  dunng m blmd when &e f i  eight (8 )  bit - 

the printer unit 2 for the purpose of printing a character, 
clrrirge displrcement ruochted with eSupement or THE COMMAND STROBE SECTION 
the I iG,  or bper indexing functions, the fint eight ( 8 )  40 Regudlcrr of the nature of the dau outputs provided 
bits of information is applied through th- common data on data lines D b  - DLI 1. the pnnter unit illustrated in 
bus to the printer interface wherein only the data con-  FIG. 6 will not respond thereto to auept such data and 
&ed on bit conducton DBJ - DE, is signifmnt. This initiate a print operation, rkarrbge dbplrcement open- 
data is applied through conductors 382 - 387 to the four tion, or a paper fed  dbplrcrment until a character 
bit latch m u  366 where it is stored and applied to the 45 Wok, carriage strobe, or paper feed s t r o k  is appl~ed 
outputs thereof on conducton 388 - 391. ln a subre- rhcreto to uuy this information on data ha Db - 
quent instruction cycle wherein the second eight (8) bits DLI I to k uken and approprktely procased by the 
of data for implcmentmg a printer function u e  applied printer unit depicted in FIG. 6. In addition, u w u  mn 
to the common dam bus, the four (4) bit latch meuu 366 in conjunc'jon with the dacription of FIG. 6, a retore 
remains in a disabled condition 10 that Jl eighr(8) bits 50 control hut and a printer action input arc dao applid to 
of infomtion u e  applied through conducton DBo - the printer unit to uwc the m e  to aublish iuclf in UI 
DB, to the Uaht bit output driver 368. Under the iaitirl state of n r d i n a ,  wherein certain tpecifd in i td  
conditions, both driver (#uu 367 rr.d 360 will have conditions ue usumed or to periodically drop the r i b  
printer function data applied to  the inputs thereof so bon ao u to place the print position in pllin view of tbe 

w t  the outpun U I D O ~ ~  D 4  - DLll will have the SJ -tor. Each of t h a c  control kvels xe pnmtcd at 
twelve bit, of iatOrmrtiOCr pmcnt tbctson tbe printer iatetlrce illurvucd in FIG. I rad more 

&r appliutioa LO uw printer unit. pvlicUtrly within the commurd rvok wctioo 370 
7 The f a r  (4) bit ktch means 366 is rclectively aubled thasol whaeupon tbey are applied to rupsEtive Q~YI 
-& that the sune mry w=cpt four biu of infomation Or the d u c t o n  within the multicoaductor able %. 

YC- 
n of eight (8)  biu of data destined hf tbc printer unil -3% by a decoding of instructions brucd by tbc rrd 
the common data bur 19. Tbc inuruction for imple- a d y  memoy on th common instruction buc 10 rad the 

mting the crrrbltng d the four bit latch mc~lu 366 h provbka of UI approprtte wtput from QCK d the 
notated Lod High Ordm Data Biu  in rhe ope- A N D ~ ~ l , ~ 4 - 3 7 6 o r r h c o n e M t l a t c h m a n r ~  

$t awcirted with printer control which h attached 6S wbcacva tbc rppmphtc inrtnrctlo ' n is received. & 
meto as Appendix C. Like dl other phcct  ommradr m meatha! rbove, a:l phcer c o w  k~ 8 

&is innructioa bua a module addrat, Mined by mduk ddtesr eqd to Om (1) Le. wbctein ROM bit, 
-*OM bits 815 - 812 qud to HM 1 rrd ROM biu Bll, Bl5- Bljm a c h  in (I -0) cobditioa w& ROM bit 

c~nductorc 384 - Sn ~ a l y  during t h ~  fuU appliCr* Y) T U  func\ioa U r h i c v e d  by tbc 

k 

e 
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BlzU in a Onc (1) Wte.  In dditiocr. all control functions 
Lve binuy 4 s  1 d i r i o n s  for ROM biu B I I ,  8th 
ud B, wbik rlwooadiriOa of ROM bit8 80 - B8 within 
II control hruetfbc specilkr tbc tpecifi cantrol action 
wbicb is Lo o a w  Additiadly, for each of the control 
hnctionr developed within the c o m d  B U O ~  wction 
370, ROM bit Bc will be in a Zero (0) condition. l h r e -  
fore, u rhll k tbm k l o w ,  the command w o k  w t i o n  
370 initidly rtr to mnte UI appropriately Limed 
a i g d  when MY of the control inrtiuctions for the 
printer unit ue present on the common htmct ion  
word bus and Berafter acts to specifically dccodc 
individual biu to ueerrJin wbether o r  not that Bpaific 
control function u present. 

The AND y t c  372 within the command tvok yc- 
tion 370 perfonas the principal function of dccoding 
control functions designated for the printer mans. fhe 
AND gate 372 may u k e  the conventional form of a five 
input AND gate device which acts in the well know 
manner to provide a high at the output thereof only 
when a c h  of the inpuu thereto are high. A fint input to 
the AND gate means 372 on conductor 39S r d v a  an 
input ~mtated PRT 2CL. 'The annotation (PRT has 
been adopted herein to indicate the printer ddrerr  
which is a module I a d d m  u aforesaid, and hence, the 
PRT input may k developed throuah conventional 
ANDing technique under conditions wherein ROM 
biu Blr, 9 1 4 ,  and B l ~ u e  in a Ocondition while ROM bit 
911 is in a One ( I )  s u e .  In addition, this printer or 
r d u l e  1 address, is ANDed with two p h u  of the 
four phue clock which in this wc comprise clock 
phases CB and CC which yield clock rubphuc CLJ u 
aforaaid. Thus, the input to AND gate 372 on conduc- 
tor 39) will go high during clock subphrv CLJ of any 
instruction cycle wherein an inrtruction on the common 
instruction word bus 20 contains a module 1 d d r e u  in 
ROM bit positions Bt5 - B I ~  to thus define the printer 
unit. The remaining inputs to AND gate 372 on conduc- 
tors 396 - 399 act to provide the remunin ' x c a r r r y  
inpuu for a complete decodina of printer CL ;ol tunc- 
(iota wherein the condition of ROM bit Bgir low. Thus, 
the inpuu on conducton 3% and 397 arc connected to 
bit conducton within the common instruction word bus 
to which the condition of ROM biu 910 and 911 ue 
applied and both  of t h w  inpuu will go high, u indi- 
cated by the not conditior, illustrated only when the 
condition of ROM bits Rtt and Blo are low. In u m ; k  
manner, conductor 398 ir connected ,to the bit conduc- 
tor within the cemmon instruction word a b l e  to which 
ROM bit Bp is applied and hence this input to AND *It 
372 will go high only when the condition of ROM bit 
B, b high. Tbc &t input to the AND y t e  372 b con- 
~ectcd through aonductor 399 and at invener 400 to a 
terminal annouted & md it will be appreciated by 
thoK ofordinuy a l l  in tte UI h a t  tiis cerminrl colla 
ncctr to a conductor within the common instruction 

c 
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p h t e r  control fundom. "be output of AND yte W2 
C aorrnccted through Qaduttor 101 lo M &ling 
hput to each of the AND yta 371. and 374 - 4% whle  
it b dditioclllly 'applied throufi coDduc(o1394 u an 

5 enabling input U, the AND #ate 373. "be AND y t e  
373, it will k recalled, provida an csrbling kvel for 
&e four bit latch  man^ 366 far priatcr crmmud con- 
trol function instructions ha&& ROM bit B4 in a One 
(I )  aorditiop. Thur, the input rhcmo O(I d u c t o r  393 

10 decode  the high condition of ROM bit 84 while the 
&put thereto on oondwtor 3M is efkt ive ly  M appre  
piirtely timed d d e  or a priater oommud control 
function instruction. 

AND y t e  371 acu to define character strobe 
15 commulds u a function of instructions bud to the 

printer on the common insvuction word bus XI. The 
AND gatc 371 acts in the oonvmtionrl manner of b two 
input AND gate to provide a high level output or char. 
r t e r  strobe only when both of the inpuu thereto are 

Lo high. As shall now k apprent to t h w  or ordinuy &ill 
in the ul, a c k r e r  r W o k  t developed from a printer 
command control function instruction which has ROM 
bit Bo in a high condition. nKrefore, the coodition of 
R 0 M  bit BO t applied to AND gate 371 through con- 

25 ductor 102 while the overall nature of the printer com- 
m d  control instruction b &find by the output of 
AND gate 372. Whenever an appropriately timed high 
w t p ~ t  is provided by the AND p i e  371, this output, as 
indicated, is applied through the multiconductor cable 

30 24 to the printer unit illustrated in FIG. 6 and caws a 
twelve (12) bit character to be accepted thereby on data 
lines Dh- DLI 1 md procared in a m n e r  approprirte 
to achieve a print function. 

Similarly, AND gate 374 acts to decode instructions 
35 including a curiagc strobe control level which, u shall 

be apparent to rhov of ordinuy &ill in the ut, Corn- 
priw printer control function ktmctions having ROM 
bit 91 in a One ( I )  condition. Thus, whenever these 
conditions are present. as indicated on conducton 1001 

40 and 403, the output of AND gate 374 will go bigh for 
the clock rubphue interval CLJ to thereby produce a 
carriage strobe output on the appropriately annotated 
output conductor. This output, will k applied through 
the multiconductor a b l e  24 to the printer unit illus- 

45 trated in FIG. 6 and cause the m e  to accept twelve bit 
dau contained on dau l i n e  D4- DLI and process the 
m e  as a carriage displacement functioii. In a like man; 
ner, the AND gate 37s .cu to dccode printer command 
control functions which include a paper fced command. 

W Thev instructions, u MI k apparent, are printer. 
control functions wherein ROM bit 92 is in a Onefl) 
oondition. Therefore. the condition of ROM bit Bz b 
applied to AND p t e  37s through conductor 404 while 

' the printer command control function instruction it 
I5 Qcoded genedly  by the AND y t e  372 md applied u 

an input to the AND y t e  373 k - w g h  d u c t o r  401. . 
Accordinrly. when such a mDcI fbcd strobe control 

. 

* 

' 

&d employed to convey the condition of ROM bit 81. 
'Ibuefore, dw to rtiOn of the in*cncr 4W, line W level b d& by the AND r i t e  375, a kvel  for 
which serxs u an input to  AND gate 372 9 1  (0 hffi  ppr feed strobe will be prdmced at cbe output of 
only for htNclionr wberein ROM bit 88 b low. 7lUr. 40 AND yte 375 md applied t h r o u ~ h  tbe multiconductor 
it will k Y c n  tbat the output of AND p t e  372 pa' * d e  24 IO tbe prinrer unit whac it GI- twelve bit 
bigh only during clock rubphuc CLJ of control func- ' . dru prromr on Qu lina D 4  - Dtll to be accepted 
tion instructions daiyrrted for the printer w h  ROM and pmcused u ppcr  ktd 01 ppcr indeaing ia fom- 
bit B, b in a 0 condition and Imce a hiah output from tion. In like manner, the AND p t c  376 ru to decode 
AND gate 372 my YIW u II prodiute 01 d l h g  65 redom printer imtructhnr and to provide M appropri- 
kvel  for the dmclopment of each of the control k n l r  aft ambe level0 the printer unit illustrated in FIG. 6 

dcrived mk1y u a function of instrwrian, definiaa tbac u shall k apparent, are priorer coatrol function 
provided by rhe oomrmnd nrok wctioa 3% whicb uc wbmc~f  wh inrtn~rioar uc Wed. W inumc- 

0000056 



135 
4,138,7 19 

136 -- - 
~ r u c t i o n r  whatin 110~bi t8 , i  in a hiih condition. rtr in  be amn ~aowa mimet to produes a bifi or 

d m ,  rk With d ROM bit 61 U &id u rsrblhg w ~ e l  At rhe output rbctcor to COW 
inputtotheANDyfeSn@ou#haconductor405 dtlctar407onJyw~nerbdthethreeinpuutbaclo 

. . d e  urrpplopWytkDed.&Wdfvnctiondecodeis uc high. A ILU mput D AND yte m L applied 
rpplid therelo through cQbdyctol401. When both 9 Lhrough umduccor 404 from A termid maocrced PRT 
mdit ioar  ok.in, rbe AND ptc 376 will rp?ly an 2CL. Thi, input L tbe yme u t h t  applied to d u f -  
u b l i n g  or a& kvel  to the priorer unit illustrated in tot of AP?D y t e  372 md hmce it will k rpgrWi- 
no. 6 h f i  the multicoaductor &le 24 to cluy a d  that chic input goes high during clock rubpbuc . 
&e printer unit to automticJly initiate a w o r e  tunc- CL1 when an iartrwtion h v h g  a module One ddrar 
tion u d&kC bboVe. IO h, k c o  issued on lhc COmmOn ~ t r u C t i o n  word bur 20. 

d n i n g  output prcvided by the command S M i l r r l y , ~ m d t h i r d i n p u u t o t h e A N D p t c S I I  
bt& *tion 370 u indicated on conductor 406 is the ue provided through conductom 409 ud 410 to the 
ribbon =cion f w o n .  h waa d-ribd in conjunction tennids ann@rtcd 8: and 83, ~ ~ p c c t i v e l y ,  (0' thrt 
with FIG. 6, the ribbon action function provided at the tJmc input, to th: AND gate 377 will go high only in 
printer unit is implemented, under program control, IO I S  the p r a n c e  of Lutmctions having RUM bib 8' m d  8, 
drop the ribbon m thrt the OperatOr'l view of h e  print in A O n e  (1) conditior,. Accordingly, the output of AND 
position is unimpeded any time the receipt of inform. pte 377 will 80 hiih to produce a high level on conduc- 
tion 10 be printed u t e d M t e d  for a qxed interval tor 407 whenever either a Hex 1301) (ribbon up) or 
which m y  t y p i d l y  comprise a hrlf rccvnd or Socm, Hex 1309 (ribbon down) command has ken on 
interval. Although this particular function m y  k im- 23 the corn{, m instruction word bus 20. The output of the 
Plmented in a pludity of ways, it is here achieved AND gate 377 is connccted through coedwtor W to 
through program control. More panicularly, a c h  time the Enable input of the one bit latch mans 376. 'Ibe OM 
8 print function h tcnninated, an insmction b read bit latch man8 376 m y  trke any conventional fom of 
which UUK) a XJOms delay to be set within the pro- this well known cLU of device which r u  io wll 
qm h e  delay 16A u shown in FIG. 2 and each time 25 known mrnner to latch an input only in the pr-a of 
new print infomution U generated, thic delay ic m e t  SO arrble level and apply that input to the output 
thrt under conditions where chrrc ter  infomution is thereof until a new input bu been losded t h d .  T i- 
continuously being printed under operator or media d l y ,  the one bit latch meuu 376 m y  k formed by s, 
control, the xx)ms delay bet at the progtm h e  delay 5 flip flop and the single dau input thereto is applied 
m a n s  16A will be continuously r e t  md hence will not 30 through a conductor 411 from a ternid rnmuted 
time out. However, lhould the opcntor rtop for correc- Ihw, the one ; I )  blc latch 376 will o d y  k ~ 3 -  

+ h s  or the flow of chuacter informtion tu k printed rbled in the presence of a high at the output of AND 
~ m i u  terninate through editing procedures or the U t e  377 which will occur during the p r a n c e  of a Hex 
, the 50(knr delay ret at the program time delay 1306 or 1309 instruction while the 5 input applied to 

. rndiuted by the dashed block 16A in FIG. 2 will time 35 the one bit latch muns 378 on conductor 411 will k 
out. Undcr these Cr:*ditions, the timed out condition high or low depending upon whether a 1- or 1- 
will k indicated to the micropracerror indicated by the Hex instruction, rapectively, h praent. Accordingly, 
&shed block 16 on the common autus bus and will when 1 Hex 1399 instruction is received, the one bit 
caw UI instruction to k issued to the printer interface latch m-s will k set to a One condition whereupon a 
illutrated in FIG. 7 to drop the ribbon through the 10 One output kvel wil k aplied to the output thereof 
production of a ribbon action input for the printer unit. connccted to conductor 106 to ptcviuce a ribbon action 
Conversely, any time chvrcter  infomation u printed at level which will c a u x  the printer unit, which rtceiva 
the printer unit, one of the early steps in the.-pement thk m w d  nrok through h e  multiconductor a b l e  
and churctcr printing routine, u illustrated in conjunc- U, to drop the ribbon m that the print position U not 
tion with FIG. 17, h to UUY the ribbon to k raised 45 obrured and this One level will reside on conductor 
through a raetting of Lhe ribbon action input produced 406 until such time as the One (1) bit latch 378 is tact by 
at the printer interface. A ribbon action or ribbon down the k w c e  of a 1308 instruction in Hex. Convenely, 
instruction t a k a  the fonn of Hex 1309, while a ribbon when a I308 Hex inrtnr.c$on U h u e d ,  the -Zero (0) 
up or hbbon Action instruction ukes the fonn of dHex pracnt on input conductor 411 will be lodcd into the 
1308 instruction on the common instruction word bus $0 oae (1) bit latch to QIW a Zcro (0) level to k qplied 
20. As will be appreciated by tbac of ordinVy &ill in to conductor 406 whercu n the printer unit WiR n- 
the ut, the only Mereace bet- a Hex 1308, and a rpond to the indication to pkce  the 
Hex 1309 inrvvcciOn is tbu h the latter cyy ROM bit ribbon in m up or print porition rad such Conditk will 
&is in a b  (1)osdition *!kin ~ J C  forwr cue it u parkt until a Onc (I )  is rubrsquently aet into h e  om 
in a Zero (0) &tion. Funhrmon, dtbough each o f  SS (1) bit latch m a m  378. Accordingly, it will k rom hi 
ChacinrtNeuOru ' will ooauinrmcduk w W w d -  tbs commud sttak KcLion Stoproducu each of rhe 
d r a r  ROM bit BI will be in a One (I )  coaditioa and five rorok inpuu for the printer unit illurvrted m F1G. 
ROM bit B3 will .to be high. Ibw the d i t i o n  of 6 10 tbrt the umc m y  accept rad approQrLtely pconr, 
ROMbit~wiIldbtinguhhtbocowunradsfromtbc dbpteemcnt durrrdthelikepracntoadrtr Liaer 
atrobe kwlr othennv prod& by rhe a-d 60 Db- DL11, hriti~e a ribbon rtion functioa cku 
strokrsctioo~.TbcpamcedrHu m o r  1509 tbs priat podtion, or imprCment o rrrtore tbc printer 
h8U'dofi b decoded within thc comMlnd nrok ret- 
*w 370 by rhe rth Of AND ptc 377 while the condi- Tbe Wtus rsction M of chc pMm htnc.cc de- 

~oCROMbtBoCnlisdupoadurivrg~aprcpri -  p i c r c d i a F l G f r u t ~ ~ p ~ a d l o ~ t h r w i o w u . t u s  
r y  timed iarcnml when this eomamnd u Heat to U ooeditioa, oarpntcd at tbe printer unit Uustma~ u 

FIG. 6 rsd orba mius CoaAitioar which ue krr con- 
Vcrricot to monitor to rpp&..tbs microprocacor indi- 
atd by tbe d.3Kd block PI m to tbc (utu, of vuiorrr 

~UD&CI h rrrpoa~ to rhe output of AND p t e  376 

either auMisb or remove the ribbon rtba kvel pro- 
d u d  on d u c t o r  4W. More putiCululy, the AND 
gate 377 unnprba a three (9 hput AND ptc which 

a 
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rpccu d tbe p&&r unit or h e  other conditions moni- 
tored IO ~ h t  tbc YN may QW new instructions to k 
iRKd k e t o  io abeyance unlil chc appropriate 

iracpc IO Qdicrte Out d# mer 
.onit or tbe like I iir a &ition LO receive md ~ r o c n s  

cmditior. 

ICW imtnrtio2lhir &tion ot the mtw mikm w 
u achieved through tbe opention of the multiplexer 
l lyu~ 381 -383 which ~ t , ~ n  1 -d buir, togate 
a aelecccd one of a plurality of rutus coaditionr onto the 
common s t a t u  bur 21 m tlut the same my k umpled 
at the ROM d d r a r  register means 81, u d o m i d ,  to 
muse appropriate bmnch operation, to occur. More 
pwticululy, a c h  of t l ~  multiplexer m e ~ l s  381 - 383 
may take the conventional form of eight ( 8 )  input single 
output multiplexer muns  whirh act in the presence of a 
wrok input to apply a selected one of the inputs thereto 
to the single output thereof. In ersh cue, the desired 
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input whiih b applied to the single output ofuch multi- 
plexer device in the prewnce of a strobe pulse b define:' 
by the select inputs to each multiplexer device mno- 
tat& u terminals A, B m d  C. Typically, uch  of the 
three multiplexcr m u n s  381 - 363 illustrated in FIG. 7 
m y  compriv M eight input multiplrer device silch u a 
74151 MSI multiplexer chip conventionally avulable 
from The Texas Instrument Corporation. E u h  device, 
hu eight &u inputs annouted 0 - 7, three select inputs 
mnouted A, B md C, md a strobe input which has 
k e n  mnouted accordingly m that the device performs 
in the well known manner lo gate one of the eight inpuu 
thereto 0 - 7, to the output thereof, when h e  input b 
deked by the select inputs A - C thereof md a strobe 
pulsc b applied to the multiplexer. Each of the three 
multiplexer devica illustrated in FIG. 7 has different 
inputs m that a total of 24 S ~ A ~ I J S  conditions, to k de- 
scribed below, may k selectively gated onto the c o z -  
mon status bus 21. The three multiplexer m a s  381 - 
383 u e  organized in such manner that the wlect inputs 
thereto annotated A, B m d  Cue commonly connected 
through conducton 412 - 414 to terminals lnnouted B, - B6 $0 h a t  for u c h  instruction cycle, a common input 
0 - 7 for a c t  multiplexer device 381 - 383 will k 
selected; however, the s t r o k  inputs to u c h  of the mul- 
tiplxer inems 381 - 383 are decoded in such manner that 
only a selected one of the multiplexer means 381 - 383 
will k enabled in a printer branch instruction h v i n g  
ROM bits Bp - B7 in a condition to define the w!lcted 
multiplexer m a s  having the status input condition 
which is desired to be gated onto the common rtatw bus 
21. Thus, u rhrll k y t n  more c lur ly  below, a wok 
input to one of the multiplexer m e ~ l s  381 - 383 is only 
available in a printer instruction h v i n g  ROM bit B, in 
a Zero (0) condition while A wlected one of the multi- 
p l e w  mans a1 - S3 will k strobed in accordance 
witb tbe coodition d ROM bit, 8, md 81. "hur, when 
ROM biu S, ud & ut both bigh, muldplwr meuu 
tu will k rtrobcd when ROM bit &is low. ud ROM 

pkrer wmr should dditiorrrl unrpling at this inter- 
Lce k daired. 

'fbt multipkacr mtli~ 381 ccccives the majority of 
~ I U  outpuu prqvidd by the printer di Uuctnlod in 

plrinly indicated in FIG. 7 L provided IO the Zcro (0) 
input thereof, a paper f e d  n d y  u l t w  brpvt ir pro- 

provided at input 5 thereof, A chnclcr n d y  input is 

from the printc 7 unit w u  d a c r i k d  in c o n j w t h  with 
FIG. 6 m d  it will k appreciated by thae of ordinary 
skill in the an that when one of d e  inputs is selected 

15 by the select inputs to status multiplexer mcuu 381 and 
a rtrok input is supplied thereto this input will k yted 
01.10 the output of the sutw multiplexcr mtuu 381 
connected to conductor 415 md subsequently through 
UI OR gate 416 to the common sutu bur u g e n d l y  

20 indicated in FIG. 7 .  The OR gate 416, it will k appreci. 
ated, is conventional and hence acts in the well known 
m n e r  to go high when m y  of rhe inputs thereto ue 
high. Accordingly, u Zero (0) inputs u e  obtained from 
non-sclcctd status multiplerers, the One (1) or Zero (0) 

25 condition of the wlecced status condition ai A strob@ 
status multiplexer, as applied tn the input of the OR gate 
410, will k reflected at the outpu(there0f and applied 
to th: r a m o n  sutus bur 21 u indiutcd generally in 
FIG. 7 .  An additional input urnouted Memory Equals 

30 Zero is applied through a meductor 417 to ioput 3 of 
the printer sutus multiplexer mcuu #I. fhir input, u 
rMI k seen in gruter deuil in conjunction with FIG. 
11, is employed to sample the condition of rtomge h a -  
lions within the random rccar memory 34 to u c c r u i n  

35 whether or not a location is present wherein no infor- 
mation b stored. Additiorully, this input is rL0 Applied 
through conductor 418 to CAU input 'I of mu1tiple.m 
muns 383 whereat it uka on a different connotation 
due to the condition of the select bits employed there- 

u) for. Thus, this rimilu input, u shall become more rp 
p e n t  in conjunction with FIG. 11 uka on the WM- 
trtion of memory address qd to zero (0) when applied 
to the seventh input of multiplexer meuu 383 due to the 
effect of the changed conditon of ROM bit B4 in the 

45 rekction input of the instruction which rlro has a differ- 
ing gating effect in the rmdon? =est memory illus- 
trated in FIG. 11. The difleerenl ~ t u r e  of the input may 
be quickly seen by an inrpction of the o p e r e d  list 
atuched hereto u Appendix C m d  more pulicululy, a 

50 comprriron of the opemds MAZ=C .nd M U = C  set- 
fonh in the lbt of printer brmch instructions. WkCn 
(hac instructions are irupsctd it will k noted that 
ROM bit B b  ia I One (I)  or a nwmory address eqd to 
octo (0) instruction, while it n in a Zero (0) condition 

55 tor a memory dab equrlr tcto iarvuction md bence 
thee LutructiOar not ody awe the d d r a ,  or data to 
k r a d  from the ROM but the aaorobrirle inout to be * 

5 FIG. (1. ?%US, M md Of -It# bdhtb M 

vided a1 input 4 thereof, the Cmbp r a d y  m p t  h 

IO provided at input 6 lhennf md a printct n d y  input h 
providd 81 initut 7 tbereof. I . r h  Of U l t ~  inputs 

bit B, is high, multiplexer meuls 381 &ill be urobd md 
wben ROM bit 89 is high rad ROM bit By h low, multi- dectd at different ones of abe m,&ua &is 381 
p&xer m 382 will k umkd. Accotdingly, of the ud 383. Inputs 1 m d  2 IO the d t i p l s r e r  m a n s  381 u e  
lbrec multiplexer means 381 - 383 illvrvrted within h e  Y) Dot illur~rted u anployed in FIG. 1; bowever, it will 
u.tw wm 3)o.a desired ingut 0 a d v c n  one of tk k appreciated by thow of ordirury skill in the M that 
multiplexer meuu is wkttcd through wbctko inputs h inputs uc av.ikblc for dditioarl matus functions 
which ue commonly rupplied ta each of chc multi- wch u a printer check rutus irrdiurion or a printer out 
plucr wuu 381 - 383 whilc a W r d  multiplexer dprpet UItw LdiCrtioh u d a d b e d  above, should it 
OICIQ( brVing tbe w l ~ ~ r c d  mpuC 1&rrto 4 ddured 65 be Wed ta employ rvch pltw indiutioac at the 
tbrwgh @e wlectivc rvobing thereof rad it will k printer. 
apprccLred by thou of ordiauy &ill in rhe art Ihu rbir 'fhc rlect'inpOu IO tbe mtw mdtipkser m a n s  381 
technique redily d m i u  of the ddirioA of more multi- am coonecrcd through conducton 412 - 414 to mi- 
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UL annotated B4 - & md it will k appreciated by when this input b wlecred, the OM 01 Zcm d l t h  of %m d ordinVy &@ h (& UI h t  ~ ~ C S C  inputs ut chir -IUS input W k ~ l r c l i ~ c l y  ptd rhrough ton* 
ed to within rhc comm011 bwuc- ductor 42$ to vlolher input of OR &ate 416. Although 
rd bu, )I) which m v e y  bit infomation mi- only I ahgk input to tk multiplxa m 383 t u a  ken 

&with ROM biu B4- B+ Tk vuying One md &to I Ulurtrrlcd in FIG. 1, it will be rgprrci.rcd rbrt the 
of thac three bib u e  urff~imt to wlect m y  one &ning inpuu to rhir multiplexer meam uc a d a b l e  '-e to dght of the inputs d the printer status multi- br dugnortic t e t  wtur coaditioo, 01, for rbc Ultw 

pkrcr for p t i n a  to the output thereof connected lo d i t i o n  of a bagurge lruulator p r i p h m l  u d l  
omductor 415 in the orevnce of a Urok input. The closed in U.S. Ser. No. S/lW)B u lllal OQ qual date 
~ o b c  Lipu: to the multiplexer m ~ )  381 is connected 10 &rewith. 
t h u g 5  conductor 419 to the o ,tput of NAND gate Ihe Ultus multiplexer 382 has iu wkct inpuu com- 
420. The NAND p t e  420 m;) camp* my of the monly connected Lo conductors 412 - 414, iu strobe 
coaventionrl forms of this well know class of logic bput connected 10 the output of NAND p t c  427, u 
W e  which acu to provide I low or strobing level for d o n u i d .  while a c h  of the eight dau inputs thereto uc 
t$e multiplexer means 381 whenever dI of the inputs I5 ~onnected through amducton 431 - 437 to individual 
W e t o  u e  high. The lower two inputs lo the NAND ones of the bit conducton within multiconducton dau 
pte 420 u e  coveted lo the terminals rnnotated 8 7  u >le 31 and hen- to the individual dau bit conducton 
m d  sso that t h e r  two inpuu will go high lor LU~NC- within the common dru bus 19. Thir mans, that 
t i o ~ ~  wherein bit & u a Zero (0) m d  ROM bit B7 L *bough the appropriate manipulation of n&ct inpuu 
yul to a.Onc (1). T h e  rcmrininy input to NAND grtc 20 t., D and C, thc condition of any bit cunently on the 
420 is connected through conductor 421 10 the Output COmmon data bur m y  k sampled and output by the 
of AND gate 423 which u u  in the conventional mn- a t w  multiplexer q a n s  .M2 to t ! ~  common status bus 
a u  to provide a high level output only when both of the 21 for testing, through the exclusive OR operation con- 
mpuu thereto am high. A fint input to AND g8te 423 ducted 11 the ROM address retistet mcuu B1 for 
b connected io a ccnnid annotated PRT which u a 25 branch operrtiona. Typically. such testing m y  k em- 
d d e  of the modular one ( I )  printer address, u de- ployed to ucerrrin whether or not c N t u t e r  informr- 
&bed k l o w ,  while the ocond input thereto is con. cion presently on the common data bus in underscored 
nected to I terminal mnotated 6. Accordingly, the u indicated by I One ( I )  in bit position DB,, or &mi- 
output of AND gate 423 goa high whenever the luly,  lating of this type might be employed in the 
printer is d d r d  in M insuuction with ROM bit Bain x) c h i f i a t i o n  of information pracntly on the common 
a &w condition and hence a strobe or low kvcl  Output d ~ t a  bus. The output of the status multiplexer m a n s  382 
will k applied to the printer status multiplexer muns h connected through conductor 438 to UI output of the 
S I  on conductor 419 whenever such an instruction OR gate 416. Thus, w k n  the statu multiplexer 382 lrrs 
p m n t  urd d d i t i o d l y ,  such instruction hu ROM bits been strokd to the cxcluvon of the status multiplexers 
8, and 8, in I 0. 1 condition respectively. Thus, the 35 a1 and 3d3, whenever bit position on the common data 
AND gate 423 a c u  to d d e  instructions hving  a bus b wlectcd through the conditon of ROM bits 8, - 
modular one printer address and ROM bit Ba in a Zero B b  will k applied through the OR gate 016 to the com- 
(0) condition which semu AS a predicate for enabling mon status bus 21 it k i n g  noted that since the multi- 
me of the printer status multiplexer muns 381 - 383 plcrer muns 381 and 383 apply 0's indhtive of their 
while NAND gate 420, when properly mubled by the (0 dirrbkd conditon to the OR gate 461, the I or 0 output 
output of AND gate 423, acts to further decode the condition of OR gate 416 will k appropriately rcflec. 
coditioo of ROM bits Bo and 87 to meruin w k t k r  tive of the output condition d thc sutu multiplexer 
tbc 8utw multiplexer 381 is lo k enabled. meuu 382. Funhennore, u the multiconductor dru 
The output of AND gate 423 is applied through con- a b l e  31 is directly connected to the common data bus 

ductors 424 and 425 to the inputs of NAND &ales 426 45 19 u illustrated in FIG. 2, the sampling of individual bit 
md 427 which perfonn a corrnponding role lo the conducton therein through the operation of the tutus 
NAND p t e  420 for their multiplexer m w u  383 rad multiplexer meam 382 is available regardleu of whether 
382 respectivey. Thus. in a manner well knpwn to those or not the printer unit illwtnted in FIG. 6 is presently 
of ordinuy &ill in the m, the NAND gate 424 will operbtional. 
apply a low or enabling level to the status multiplexer 50 Accordingly, it will k appreciated by those oford'i- 
m a n s  383 whenevx the output of AND gate 423 goes nuy skill in the 1~ that the printer intert~ce illunntcd 

in instructions hving ROM bits 39 m d  B7 ia I I ,  1 in FIG. 1 r u  to render the printer unit depicted in 
oadition while lhe NAND gate 427 will provide I low FIG. 6 m independent peripheral while appropriately 
*#.robe input to the multiplxer mcuu 3X when the mtcrfacing the same with L& automatic writing system 
.*-put of AND g ~ t e  423 goes high in iu ..rciOar b v -  55 a8 a w b d c  M t h  rrrpect to dru directed to the printer 
Sj ROM bits 89 and 8 1  in a 1.0 condition v. rrwtively. m'l, the printer interface v u  data f m  the com- 
Accordingly, it will k appreciated that tbe rkctcd a m  data bur in two pure, Md m b l a  tbe IMC into 
m i n g  of one of the multiplxer means 381 - S3 u rWelve bit c h r r t c r  infomution for rpOLiution to the 
*ved by the wlective decoding of ROM bits b m d  ' mter Onit on data lines DLQ - DL,,. In W i t i o n ,  

re ROM bit Bg is in A Zero (0) condition and with hued on tbe common irutn~~tioa word bu* v v i o w  
t a h n q u c  M d d i t i o d  eight bit multiplexer meW opntiod comnunds u c  bud IC, rhc printer in a 

*Id be readily d d e d  should this be desired. formrt in which lhey my be directly received &:reby 
.rTk multipler-J meuu 343 is illur~rrcd in FIG. 7 (I) to cause the printer unit illustrated in FIG. 6 to appre  

U priattly prooat data wcording to I c h t r c t e r  f o m t ,  a P tor OalY 418 to a input 7 thereof. "his input, 8s WU be- cvrLgedispkmenbfomt,orprpcr indexing format, 
miad above, d k u  a ROM memory a r c 0  cqd to whik m o r e  printrr functions .ad ribbon utioa func- 
Uoondition and hence in tbe pracncc d~ Evok pUtt tioar u e  dditiocully ecntrolkd. Fmrlly, the printer 

. 

* 

- 

iwuuctions defiaine a module One printcr add- 60 throqh a d a o d i n ~  and properly timi~~g of inunrCtions 

i .181~  status inp;: supplied Uvourh 
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1.  

MY appropriately repracaled by the oondition 
D b -  D B , w h i  rhc amdilion ddrb bit 

tcd or unddinated 

ROM bit E4 roida in a rCr0 (0) condition for add- 
the low ordatruuLtorbits while dw m e  &des 

Q I OM (I )  d i t i o i r  for M d d r d n g  of thc high 

For~rhi,rcuofi,Lhefbl~~bPtJUGonmctcdU 9 r) ktm b bucd for @fig lhe mt&U oftbe 
the dd- ktch ~ U J U  a 1-h d u c t o n  443 - d n  M in10 the d d m  t e b  IIICL?) &O, the 
449 u e  cwaccted directly through the mdticonduclor Ant even (7) bib oonuined on bit coaduaon D%, -_ 
&u &le 4s to wrraponding coaducton within the DE6 will k applied to cbc ddra, m ~ l u  440 oa con- 
common clau bus 19 employed for tnnrlating the con- d w o n  443 - 449 while &e a t e  of ROM bit B4 u 
dition of dam bit, DRQ - D B ~ u  it u that biU which ue 10 applied to ow in1 ut of AND gate MI will k low w b m  
of paramount rignifiunce with regard to b e  identity of k L W r e d  to d d r m  low order bitr md hi& when it 
dphuneric characten. Thus it will k .pprrctted by a duired to address the high order birr. Tbc tenninrl 
those of ordinvy dill in the ut that the inputs woci- raa~uled B4 is additiod'y connected through due. 

with dau bib D& - DBc as applied to input con-  tor 452 to ow input of m OR gate 453. e 

ducton 443 - 449 of the addrac latch m ~ n ,  440 are IS  
~f l ic imt  in a d  of t h e ~ ~ l v r  to designate dl d p b -  through conductor (w to the output O f  M OR gate U S .  
meric characten which u e  to k printed and hence if . fhe OK p t e  4SS my u L e  my c o n v m t i o d  fm of 
only UI eight (1) bit code were employed lo define thh WI ' k n o w  clu, of logic device m d  hence ut, to 
charuter information to the printer, this w e n  (7) bit provide a high or enabling output whenever ather of 
input w r d d  k tuflicient to provide m approprirtc ZO the inputs thereto ue high while providing a b w  01 
a d d r a  merefor. However, u was y e n  above, twelve disabling Output only under such conditions where both 
biu of infomtion u c  required to drive the printer unit Of the input, thereto u e  low. A fint input to thc OR 
and this is formed, u shall be y t n  below, from two yte 45s is connected to a terminal annotrlcd Bs which, . 
eight bit dau words r u d  from the printer daU ROM U Will k appreciated by those of ordinary &ill in the 
m a n s  441 onto the common dau bus and accordingly, 21 ut, faeiva,  the bit conditio11 of ROM bit 8, O(L the 
two addrarcs for u c h  character to k printed must be common instruction word bus 20 during ucbiinrtmc. 
supplied to the address latch mwns 440 for a multiple lion cycle. Furthermore, reference to Appndir C will 
addressing of the printer data ROM mcuu 441 for each .Is0 indicate that for both of the instmctions XLIML 
alphameric chuacter lo k printed. m d  X L o M H ,  the condition of ROM bit Bs is high 10 

Under there circumsturca two eight bit addresses 30 that during the addressing of the printer dau ROM 
are supplied to the address latch means 440 for each indicated in FIG. 8, AND gate 4Sl will be enabled by a 
alphameric character to k printed wherein e a c h  eight high level on conductor 4S4 due to the condition of 
(8) bit address hc dau bits DRQ - DB6 in a common ROM bit Bs and hence whether or not the high or low 
state while the rddrcu supplied to input D'4 of th;: 4- order bits for a print WmmMd u e  addraced will turn 
dress latch munr  U O  is forced to a Zero (0) condition 31 on the condition of ROM bit B4. It rhould rto k noted 
to achieve an addressing of the low order eight (8) bib hat  ROM bit BS is in A Zero (0) condition for both the 
while the.wne is forced to the One state to achieve M - X L  and X L - M  instructions listed. l'k terminal 
reading of a =?rid ,'tht (8) hit word, four (4) bits of moUted Bs is also connected through conductor lsb 
which will k * '  #,,IC' d to form the high order four (4) IO M input of the OR gate 4S3. A w a d  input to OR 
bits convcye ' IO dre printer. For this ruson, the input 40 gate 4.55 is connected to the tennilid annotated DB7and 
D'4 of the r Jdr+s  latch m a n s  440 is connected through ic  will k appreciated by those of ordinary skill in the art 
4SO to the output of UI AND gate 4Sl. The AND gate that this teminal receive the condition of dru bit DB, 
GI may uke any conventional fcm of this well h o w n  a c h  time eight (e) bits of bu are gated from the mrin 
class of logic device m d  hence rzts to. provide a high register M onto the mmmon dau bus 19. This input. 
level output on conductor 450 only when both of the 4s will enable the application of an rddras to the address 
inputs thereto are high. A firs1 input to AND gate 451 latch m u n b  440 which efTcctively reflects all eight (8) 
is connected to a terminal rnnouted 84 which, u shall bits on the mmmon dam b e  when an X L - M  instruc- 
now k appreciated by thosc of ordinary dill in tbe m, t b n  b issued; howev?r, such instructions, though avail. 
is COMIXI~~ through the multiconductor cAle U to the able are not presently emplo, . 1 within the h u n t  in- 
bit conductor within the cocnmon instruction word bus SO vention. Accordingly, it will k appreciated by Ihw-of 
20 which receive) the condition of ROM bit B4 during o r d m  skill in the ut that d d r a u ,  applied to the 
each instruction cycle. Thc ooodition of ROM bit E, ddta, register muns 440 for the purpowr of m i n g  
duing inrcrwtionr to the prirrrrr dau ROM itlurvrted athn hilh or low order data for the formrtion of print 
in FIG. 0, $8 dad1 k mea k l o w ,  rtr to control ~ormrtioncucntirl lycompriwd-ubibD5-D~u 
whether 01 bo1 hia or b w  addrating biu u e  Wed IS wtput from che main register M while the &tion of 
into the address k t c b  means 440 during a given iMw- data bit DB7 b ementially amked by the ooaditioa of 
tion cycle for rbow inrtmctionr wherein ddreuing u ROM bit 8s rrrd the action of OR gate 0) ao t h r  
appropriate. More puticululy, referenet 10 the Oper- whether 01 nu  high or low o r d a  bib uc addmad will 
.ad Ut attached k e t o  u Appendix C will readily tura 011 thc condition of ROM bit B4. Thug, wbemwr 
r e d  M t  only fow innrUctionr, u listed within the 60 M XbML or XL-MH iastruction b bed, che d- 
grouping of kcyboud mnttol hrucl ioru ue directed barr applied to the dQerr htch  mcuu 440 will k 
to Ihefplintu data ROM md ku Ju noWom formcdbythcrlphunericC)nMerdefuKdbydrubiu 
M=&.XL- L,-XL=ML and X L = M H  wberein the D b  - DE6 and f i~s t  md wcond d d r c u a - u e  forrned 
lut two .iartnrc;ioas dacribcd u e  directed to krdini  tbrouih the m i p u l r t i o n  of the condition on conductor 
low. d e  and bigh 0 t h  ddrerrr into tbe d d m u  63 UO which tCTix.tivdy dalt the kondition of ROM bit 
latch ~CIAL  440. Furthermon, I comprriion of the bit & during instructions whm. ROM bit 89 is high. 
contc:'t ofeach of thac tw inslrpctionr k., XL=ML Tbe d o c k  input IO the d d r e u  ktch  m w  W ir 
a n d X L = M H  willrevcrltL~trheonlydi~ermccictht mnaeaed through d u c t o r  4S7 (0 the w t p  t o 

d b u  
%ed. 1 . .  . ~ ~ l r t o r b i t & f h u c , i c w i H b c n n ( b u w h w v e t  

DB, b n p n V n t l W C  Of 
@Ute or rbcch.naer * 

'Ihe wcond input to A : L  p t e  0 1  b 
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mind mnouted B, it will k ApprCCLted by t b s e  of pirha t b e n k t w b m  and &fin- UI htmct ion  
ordinuy &ill ia the art h t  the AND p t e  4-98 will k IS  wherein the printer drtr ROM L king d d r a w d .  Ac- 
aublod for clocking &e d d r a r  t t c h  nvuu 440 for all cordingly, the input to A N D  &ate UI oonnected to 
iaurwtiocu containing ROM bit BI or Bs in A One (I )  maductor 460 will go hiah during UI appropriate 3ooN 
w d i t i o n  which involve, all of the 1r.nrlator h t r u c -  interval when the printer dau  ROM b d d r d  while 
tion, urocuted with the printer dru ROM illustnted in &e output of OR p t e  453 will go hith to fKlly m d i -  
FIG. 8 except the instruction UVroUtcd M=XL in the 20 tion AND gate 4.S to clock the addrac R&ter meuu 
Operand List which, IU will k apprsuted by thme of 440 for all tnnrlator irutructionr except the MIXL 
ordinary rkill in the ut. doer nor involve the loding of inruuction, u lkted in Appendix C, which UWCI the 
m d d r e u  in the d d r a t  latch mam 440 but instead in printer d*ta ROM to be loded into the mrin ngistcr M. 
rwruted, u did1 be LeCn b l o w ,  with the d i n g  of The 0utpuU of the d d r a r  Ltch wuu 440 we ~g 
d d r d  dru from the printer &U ROM m u m  441 2S plied in pudlel through conducton 46S - 472 to the . 
md lording of the mme into the nuin register M for h p u u  of the printer dru ROM ~ u l u  441 .ad hence 
wbequent application to the printer interface 27. due to the opention of the address dtch munt 440, u 
The wcond input to the A N D  p i e  4-98 is connected docribed at  Jve, it will k rppncirted by those of ordi- 

through 460 to the output of m A N D  gate 461. n e  auy skill in the ul th~t once m right (8) bit d d r a s  is 
A N D  gate 461 may L’ ..e the w n c  form u A N D  p t e  Jo clocked in10 the d d r a ,  register munt 440, the w n e  
469 md hence ACU lo provide a high level output when- will k applied to the outputs thereof connsted to 
ever both of the inputs thereto u e  high while providing conductors 465 - 472 And will k mrinuined thereon 
8 low level output for all other seu of input conditions. until a new addrar hr been loaded into the ddres ;  
The functian of the A N D  #are 461 is to provide a gating reghtcr m a n s  440. Thus, once the microprocessor indi- 
01 enrbling level to A N D  gate 458 during predeter- 35 uted by the duhed block 16 hu awed a given address 
mined clock intervals when the printer datr ROM i l l w  to k loded into the u l d r a r  register munr 440, it may 
mted in FIG. 8 hu k e n  a d d r d .  A rust input 10 the return at some kter h e  to receive the eight (8) bit dru 
A N D  p t e  461 is connected through conductor 462 to word rud from the printer dru ROM mun, 441 in 
the terminal m o u t e d  Clock while A second inp;.. rerponv thereto by simply enabling the gate m a y  
thereto in connected through conductor 463 to m AND 40 m a n s  442. The printer dru ROM munr 441 m y  com- 
gate 464.l”he clock input to AND BAU 461 detenaina p& conventional read only memory having two 
the appropriate interval when the output thereof should hundred fifty six (256) storage loution for eight ( 8 )  bit 
go high while the input thereto from A N D  p t e  464 is words. Although m y  c o n v e n t i d  a o a d a t n r t i v e  
high only when insmctions directed to the printer dru mad only memory m y  be employed, the printer dru 
ROM, illustrated in FIG. 0, h v e  been rpproprirtely 45 ROM means 441 m r y  k conveniently formed by A pair 
decrdcd. More pmicululy,  the clock input connated of 1024 MSI ROM chips u conventionally available 
to conductor 462 represents m ANDing of clack p h v r  from Harris or ! V E L  semiconductor manufacturers. m, m, m d  which, u shll k apprcchted by rhose 
of ordinary skill in the rrt from the ddfriptive mutter bits wide m d  hence A p u r  of ruch chips which we 
net forth above provides a SOOns interval for p t i n g  dru 50 commonly d d r d  will rmdily provide the requisite 
into the d d r e u  latch means 440 when either ROM bits 2%x8 uorrge kuiions. 1cI well known to ~JK& of 
Bs or 8, uc @ring UI i n s w t i o n  directed to thc ordinuy skill in the ut, ruch priater 6u ROM means 
printer dau RCY u decoded by A N D  yte 464. Tbe 441 r u  in the mvmliocrri  manner lo apply the con. 
AND gate 464 ir co(~vcnI: d md acts in tbe w d  tcnts of an d d r d  Norage hub to the outputs 
fuown rmiMer to produce A high kvel  U rbe output SS thueofsaraecrcd to condwtorc 473 - 00 LD hi the 
t h b f  cauKcting to d u c t o r  443 only vbcn both of (8 )  bits U o d  in M d d d  m e  kotion are 
tk inputs thereto we high. Accordingly, rbe output of #adarructiuely read therefrom rad applied ia purllel 
AND p t e  464 acts to auble AND plc 461 Wet lo COOdwton 473 - 110 until a DW ddrro h, been 
d i t i O n r  where h UI inUnrtiOn direct& lo the h d d  iato.the a r e s  latch DYUI( W. 
*ter data ROM b been decaded Y) tbrt r&: output 40 ‘A rukd d o v e ,  twelve (12) bio of dur u e  muired 

winrervi l  d u h l  the p r a m q  of such imtcwtm * n . A  ~ d r r r R O M a m a s 4 4 l m ~ ~ m u r n u ~ ; m  
#SI input to rhe AND @le 464 iC manecttd to A ternti- ddtcv for UIC low order biu md. &u from the 
d.naourcd Buic P ROM bwnAr Thic A.I+yIIo, J- prhrtrrdrta ROH441 whicb h d y  uocirlcd with the 
tho& not shown in FIG. 8, reprl~lrb u1 AND ig of U.ddrwuA chnclrr whih M ddtcrr for bi@~ order bit 
RQM bits BIJ- & 83, B a d  Bounder such d i t i O a ,  ma& rn addrar loutior, 41hia I& pMm &u ROM 
wbercia ROM bit &m eqd to A One (1) while the 441 which oomprbe, foJl biu of d.u m u t e d  bib 
mrining b i ~  lbtsd u e  eqd to Zero (0) I) will k tbr ddrrrr+d c h t e r  while an ddma for high order 

chips u e  conventiodly 256 bits long by foui (4) 8 

:dAND pte 461 wi)l#O W duMg tk rpPeOp*le br acL PMI iaUnrtiOr~ rad 6 U  huorcd Wirbra the 
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Mu reads an ddreu location within the printer dru 0 - 3 of 4 - f b determined, under program control, by 
ROM 441 u#ch coorprivr four bits of dab &ted comperbon ~ a t h  conducted within the ALU md 
with the miisad c h r r t e r  and four (4) biu of dru oocc the result thdeof is determined, the micropioces. 
which ue &Od with mowr churttcr while the n r  nuins either tk high or b w  order four biu red' 
Opmtion dthe microproc-; b relied upon to r p a -  J f m  the shifted ddress a d  rppr0)Airtely p i t i o n s  
rite tbc appropriate four (4) bib within the eight high them with tapect to dau line, Db - DL) Y) that the 
order bits r e d  out and forward the u m e  to the printer twelve (12) bits of print informrth ouy k fonned at 
in;erfwe for u m r b l y  into twelve (12) bits of print (be printer interface 27. Thus, m u m h a  to 8 rpecific 
information. This eperation, may best be appreciated by errmple, reference to Table 11 will indicate that when a 
way of example. Therefore, eaemplmry contents for the 10 Y is to be printed, the initial ddrerr  therefor u obtained 
256 eight (E) bit storage loutions within the printer dam from Table 11 is 77 and such d d r a r ,  referring now to 
ROM 444) u e  reproduced helnw in Table I ,  while exem- Table I, will mult in the eight (E) bit code CA k i n g  
plary addresses for priitublc characten ut ut fonh in read from the printer dau ROM muns 441 u repreen- 
Table I!. In both Table I m d  fable II dI dau wlumn Wive of the lower eight (E) bits of print in fomt ion  or 
and row aotation is set forth in Hex code and the d- I5  the information specifying the spoke address dau m d  
drrues specified u e  configured in such manner that the the low:: Gjnikant  bit of the width dau word. As this 
most ugnifiunt bits u e  defined K r o u  the top of the address definer in columns 4 - 7,  M incremenution of 
table u colunin Jaiyiuliutir w l d c  the Imt significmt the column rddras by four through the appliution of a 
four (4) bits are defined dong the ordinate u row nou- O n e  (1) through conductor 450 r a u l u  in a new d d r a  
h n .  Looking first ai Table 11, it will be appreciated that 20 in Table I1 qrul to B) and the l a s t  ugnifiunt Hex bit 
no r d d r a u r  are present in Column 8 m d  hence the in thb 1ou:ion represcnrr the required bu. Therefore, 
ei*t (E) bit code asocirtd with u c h  prinublc chrrac- tbe eight (E) bit code 9A will be r e d  from the printer 
ter listed therein effectively has a Zero (0) in tbc eighth dau ROM meuu 441 and the A ponion thereof will k 
(6) bit position associated with DB7. Thus for instmce, wlected by the microprocaror indicated by the W e d  
when the alphameric character u b invned at the key- 25 block 16 Y) thrt twelve (12) bibprint in fomt ion  ACA 

common dau bus 19 while when the alphameric C h u 8 C -  to the printer unit. Convencly, for the chamcter 7 ,  the 
ter 7 ir introduced, the binrry equivalent to Hex 37 is address for the low order bits, u oblrincd from Table 11 
applied to the common dab bus. These addrascs, it will with amductor 450 at a Zero (0) kvel is 37 which 
be appreciated by those of ordinary skill in the ut, 30 causes the eight (E) bit code A7, u seen in Table I, i3 be 
would k applied through conducton 443 - 447 to the r a d  from the printer &u ROM m e w  441. As this 
address latch means 440 while the condition of inpbt address r a i d a  in column 0 - 3, an incrementing of the 
conductor 4 9  would be varied from Zero to Otc to column address by eight, u w m y l i s h e d  by the rppli- 
obuin the low rnd high order bits, respectively; how- ution of a One ( I )  to conductor UO will result in a new 
ever, this doer not e f f e c ~  the uniqueness of 1l.e rddress 35 ddrers qd to 87 and the eight (E) bit code stored in 
defined u only a seven (7) bit d e  is required for each this location u seen in Table I is 9A. Therefore, u the 
address in +h case. Diu for the twelve (12) b' print b w  order addreu resulted from column 0 - 3, the r!i- 
in fomt ion  b then formed LC follows: croproccuor indicated by the dashed block 16 will 
The input address when conductor 450 resides at p wlec, the most significmt Hex bit in this storage loca- 

Zero (0) level results in the lording of an d d r a r  in the 40 tion LC the ryuired four (4) bits of dau and cause the 
' d d r a r  latch m a n s  140 which will access a loution twelve (12) bit print information 9A7 to be fonned at 
within the printer data ROM muns  Ul containing M B e  printer intcrfrce 27 for forwarding to the printer 
eight (8) bit code rwwirted with the lowat  eight signif- unit. Thus, in this manner, print coder applied to the 
iunt bits of the necessary print infomtion.  If the ad- common data bus in a seven (7) bit fomt are employed 
dress lorded resides in columns 0 - 3 in Table I:, the 45 through manipulation of the eighth bit of the address 
mort significant pan of the printer d&u word is obtained associated therewith to derive two eight (E) bit c q d a  
by incrementing the column designation by +I while urd twelve (12) bits of print information for application 
miding in the same row. This win be rccomplished, as to the printer unit. 
will be apyecirtea by those of ordinary skill in the m me contents of each  loution within the printer dau  
by changing the rddrcu bit on conductor 450 from a SO P.OM means 441 LC d d r a w d  on conducton u6 - 472 . 
Zero (0) to A One ( I )  condition. The new address will in the aforcvid mrnner arc applied through conducton 
yc(u a new &ht (E) bit storage loution within the 473 - W to thc inpurr of the gate m y  meuu 442. The 
printer drrr ROM mans 441 whose most signifit gate m y  mc.~ 442 m y  ULe MY cmvenriond fonn 
Hex bit represents the rcquired dru needed for the of p t i n g  m a y  which acu to apply the mpuu thereof 
cmrrining four (4) bits in the twelve (12) biU of print 55 cormected to conducton 473 - 480 to the ovtpuu con- 
iclfomtion king formed. Convencly, Utbe seven (7) nected to r u m i d s  DBo - DB7 wbenever the enable 
bit address Wed into the addrus latch omns 440 input connected to conductor481 h high. Typically, the 
w k n  cooductor 450 resides at a Zero k in dum= 4 - #ate ma)' meam 442 m y  k formed by eight (E) AND 
7 of Table 11, the mort signifrunt pur of thc W t e r  eta in purllel wherein t r c h  AND y 1 e  hs input 
dau word h obuined by hcrcmmting (be c d u m n  d- 60 connected to an ruocbted one of b p u u  473 - 480 m d  
dres by +4 which b again achieved by changing the its output connected to an one of terminals 
condition ot conductor 450 to a Onc (I). W h  this is O h  - DB7 while the second input to dl of such eight 

- t h e ,  (be k u t  significant Hex bit in the w l y  ad- (8)ANDytesuecommonlycmnecwd t o m d u c t o r s  
dmwd lrrution wirhin rbc Wter dru UOM a u n s  -4Sl LO u lo be enabled thereby. 7hc relationship be- 
U l  constitutes the addiliaad four (4) bits of r e q u i d  6J lwecn the &$res latch m ~ u u  440, the printer data 
data netcurry to fwm the twelve bit print infomation. ROM mcwu 441 and lhe gate m a y  meuu 442 euen-  
Whetherthcaddrervdporriacrdennedon~UlimrU7 W l y  permit the m i c r o p m r  indicated by the - 449 falls within a Hex cade of column d d r a r  equal to . brhad block 16 to I d  a given address into 

d b w d ,  the binary equivalent of Hex 77 is applied to the will be fomed at the printer interface 27 and forwuded 

l?U#OB64 
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m e u ~  W duriw OW inruUctioCr V k  uld N~U. 
ly obuia the c~otmts d che d d d  location 
from Ihc primercU ROM ~yi ly 441 [tom t k  

- -  t of the ptc m y  man# 442 during a fiubmqwnt 
tion cycle w l m  the mine h d y  to m i w  such 

. ' w n g  of the vuiow d d r a v r  within the d d r e v  htch 
440 is o;#rmplirhed rhrough XL-ML ud 

a r M H  instructions while the lording of the output 
drh printer data ROM through UI enabling of y!r 
m y  meam 442 ir rcompluhed !bough M PS-XL 
prbuction. 

"be enrble input to the l a t e  m a y  wuu 442 u eon- - through conducton 481 .nd 482 to the output of 
M AND gate 483. AJditiodly,  the oonductor U2 b 
~ c s t e d  to a temind annotated DB 13 M which, u 
&dl k appmckted by tharc of ordinary &ill in the ut 
-ecU to a &n register M and ECLI u a gating ugnd 
y) that the w e  m y  e e p t  eight ( 8 )  bit dau from the 
-on data bus 19. TIu m m s ,  that whenever M 
M - X L  ianruction hc k e n  h u e d ,  data will k gated 
onto the cgrnmon data bus 19 from the gate m a y  meuu 
442 while a pting rign~I ir applied from conductor 482 
to tbe mrin register M LO that the m e  my accept the 
eight ( 8 )  bitr of data gated onto the a m m o n  data bus 
19. T h e  AND gate 483 may t-te the m e  fonn u AND 
p t e  ISI rad hence acts to provide a high or enabling 
level at the output thereof connected  to conductor 482 
whenever both of the inpuu thereto u e  high while 
providing P low or disabling output on conductor U2 
fa rll other aeu of input condifmns. A fin1 input to 
AND gate 483 is connected through conductor 484 to 
&e output of AND gate 464. As it  will k recalled thrt 
tbe AND gate 464 .cu to dmode the presence of in- 
structions directed to the printer ~ A U  ROM illustrated 
in FIG. 8,  it uill k appreciated that the input to AND 
gate 483 connected to conductor 484 goes high to pro- 
vide m enabling level to this gate MY time an inrtruc- 
ti0n to the pnnler dru ROM L h u e d  and decoded and 
thb b e l  stays at a high or enabling kvcl  for the full 
duration of the instruction cycle. The recond input to 
AND gate 483 is connected through conductor 485 and 
invertor 486 to the output of the OR gate 0 3 .  Since the 
iapuu to OR gate U 3  are connected to tcceive the 
condition of ROM bits B, and B4 during u c h  inrtruc. 
tion, it will k appreciated by those of ordilllry Ail1 in 
tb: ul that the output of OR gate 453 will go low to 
produce a high level at the output of i n v d r  486 only 
w k n  the condition orboth ROM bits Bsmd B4ut low. 
However, u will be rppuent from Appendix 6, this 
mly occurs for UI M - X L  instruction when inrtruc- 
riool ut king  issued to the printer dau ROM illus- 

AND gate 483 
.Qm-p high to enable the d n  register M to q t  

l w c t k a b M e d .  

3lfF 
will be apprccbted from Appendix C tbe 

in FIG. 8 Md hcacc the output 

-e* (8)  bit &MJ from Ibc c o ~ n m ~ n  &U bur md ~ S O  
- d e  t& gate m y  M I ~ U  442 w k n  M=XL in- 

priater bu ROM PripherJ iiiurulred in PIG. 
; E f k % d d  epentiw under microproccwr control 
- - & & b e  a character ptd onto IIM cOmmOn data b ~ ,  

152 
Q.arlrtor peripheral di.rlnud Q rlw dotarid Brit& 
hovirionrl A p p l l u t h .  

Typiutly, once uicb dau hc been irkatifid u print- 
mbk dau by the microproccuor, r& printer data ROM 

aicroprooasor BO hat twelve bit print iafonn~tioa m y  
bc rtl%nbled theh for uhqwnt  forwvding wrhc 
printer interfa 27 and the pri-trr unit. Typicrlly, once 
printable Jphunenc cbrrrtcr idonamtion hc been 

lo identified by the micropr-r iadiuted by the 
duhed block 16, the Wler data ROM illustrated in 
FIO. I will be ddrrrvd m d  print i d o m t i o n  re- 
aicved in two puna will be mumbled into twelve (12) 
bit print information for rppliution to the prinwr inter- 

I S  fhce 27. 7 % ~  Cint iatvuclion kucd by &e rud only 
memory $0 for reeving print information from the 
printer data ROM illwtrated in FIG. 8 will norrmlly 
W the fonn of m XL=M instruction where the DB, 
kvel  is imposed on conductor 450 for W i n g  into the 

20 d d r a c  latch munr due to the condition of ROM bit 
E4 in the instruction while the ooadition of dau biu 
DBo - DB, u e  praent in the uuin rrgistcr M would k 
directly applied through the data buc for the remaining 
portion of h e  d d r a r  initially supplied for the high 

U order bits to the d d r a c  latch  man^ 440. This ddrar 

S - ir -bled to rtt b~ its d e  of providing print daU for the 

. ~~~~ ~ _ _ . _ ~ ~  

u clocked into the d d r a c  latch merru &O due to the 
r r i o n  of AND y t c  OI BO t h t  ia ruponae to the 
XL-MH instruction, UI eight ( 8 )  bit addm b latched 
into the d d r a c  latch mans 440 which b approriate to 

30 access the high order biU of L .  print inunrtion for the 
dphmer ic  churcter  prwcntly Wed into the main 
register M. Thh d d r a r  u will k appreciated by thore 
r? ordinary sbll in the ut, L directly applied to the 
printer &U ROM m a n s  441 through d u c t o n  465 - 

3s 472 m d  in rapow thereto eight (8) biu of informrtion 
will k rad from the printer dru ROM ~ C U U  441 m d  
applied to conducton 473 - 480. Once thir d d r a s  hu 
been lrtched into the d d r a r  latch mcuu 440, the pro- 
grun m y  or m y  not require this infomution immedi- 

40 ately. At my raw. wbm the data is quid,  M M - X L  
instruction is hued.  During this insuuction cycle, UJC 
anly thing that happen, is that the informrtion from the 
printer data ROM 441, u applied to cenducton 473 - 
00 is gated through the g ~ t e  a m y  mcuu 442 and 

45 Wed into the mrin register M; it k i n g  nored that the 
y t i n g  level generated by AND gate 483 in ruponu to 
UI M - XL inrtruction 2ts both to a b l e  the gate m y  
mans 442 urd to generare a DB to M level K) that the 
output of the gate m a y  wuu 442 u appli&to the 

)o common bu bus 19 m y  be rcceptcd by tbe min regis- 
ter M. Sukequendy, M XL= ML inttnrctioa will ivue 
which mutes a WConJ eight (1) bit d d r a ,  to be loded 
brto the d d m ,  Ltch m a n s  440. la rhir cuc, the bit 

I S  rk IMc ~t laded for UI XL=MH iarvuctrOq * .bow. 
MI, the bit kvel  oa OOOduCloe Is0 u oow Q a kw 
ooadition due to rhc condition of ROM bit & rad 
bene, t b e d d r a ,  laded into rk -latch 
W ir appropriate for roar ing tbe bw oh'w biu of 

(0 print iaformrtion for the d p h m e r i c  cbuwccr under 
a d d e n t i o n .  Thb d d r a r  L applied through conduc- 
Oon 465 - 4 7 l  t~ the printer dru ROM 441 md will 

6S ducton 413 - 00. Subcqumtly, 10 M -XL iartnrtion 

, , 

content rra.lled with input dUc(0n 443 - 449 ir 

CmSG I) domaid, tk eight (I) low order biu of pMt 
Marrrulioa to be d tkrrfrom md applied to ooa- 
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due to tbe mrbk kvel DE to M gracratcd on &dw- 
tor 412. Atoordh3y ,  .I rLbjuacture, aiatetn (16) bib 
of print inffonnrtion brt# ~ S G  md fmm Ihe printer 
dru ROM meuu 441 &,loaded mC0 the di i ' regutcr  
Miatwopsaes.  
ThC four pertinent hi& order Ytl rec&sd m d  l e  

low order aght (I) biu received by the microproceuor 
uf rppmprltely ordered and aored within the GI  and 
Oa register locations within the pneral purporc regk 
ten 83. Additiodly, l e  microprooevor ACU, d e r  
program control, to ~~ertn i r i  the mode of printing em- 
ployed m d  ulculate the ribbon dvance  data which u 
to k fowuded in the twelve (12) hiu of print infornu- 
tion k i n g  w m b l e d .  For in.mce, if proponhtul 
spaced printing is taking place, the ribbon advance in- 
formation read from the printer 6 t a  ROM meuu 441 
approprirtely definer ribbon d v m c c  dtplreement; 
however, in ten pitch or twelve pitch modes of printing, 
constants r e d  from the read only mcmory #) appropri- 
ate for the uniform width of printing employed wc 
substituted therefor in the twelve (12) bits of print inlor- 
mtion k i n g  uvmbled within the G I  m d  Go register 
locations. Additionally, the character width thus dcu-  
kted is also reuined in storage for ULC in the fonnula- 
tion of a errpement commaad which prccedes m d  that 
which is to follow the printing of m alphuneric chat- 
ter. More p m i c u l ~ r l y ,  it will k recalled that a u p e -  
ment within the iruunt invention ukn the form of M 
escapement qd to o n e h l f  the width of both the 
preceding and succeeding character prior to the print- 
ing of information. Therefore, the width of the previous 
character printed is already s'ored md hence one-half 
this width plus one-half of the width of the new chanc- 
ter to k printed, u currently identified in registers Go 
and G I  b employed to rrsemble the escapement corn- 
mmd. This command is then executed whereupon tile 
urrirgc is displaced to the approprirte position for 
printing the charmer. Once registers G1 and Go have 
ken properly set up, the low order bits (&3) stored in 

5 

10 

I S  

m 

u 

30 

35 

r e g i r k  GI ut lorded into the high order data bit 40 
latches at the printer interface 27 and subsequently Gou 
lorded into M for application to the printer interface to 
that the whole twelve (12) biu of print information now 
assembled at the printer interface m y  k strobed to the 
printer unit. Thus it will k appreciated by those or 4S 
ordinuy skill in the an that the printer data ROM illus- 
trated in FIG. 8 is dircctly d d r d  by the alphuneric 
character information defined on the commo9 bru bus 
and read through the manipulation of a high order bit tu 
provide twelve b i s  of print infornution. Once such SO 
print infomation is uwrnbled, at the microprocerror, 
8ppropMte cmpement commmds are executed at the 
printer unit urd thereafter rhc whole twelve bits of print 
infomation are r r v m b l d  at t C V  printer interface for 
application to the printer unit. It my dm bc ooted,,u JJ 
aforesaid, thrt in cuc) where deferred oupemeat  has 
operated, Le. wberc a IOOm, interval bu elapsed, DO 
that the microprocercor a w a  rutomrtic aupemtnt to 
operate whereby the printer unit r-bla the open. 
tion ,of in ordinpry typewriter to IO operator, the tor- YI 
wudiig of approprim a u p e m a l t  infomaticur (0 (bc 
p*ttr unit prior to the execution ofr print cwrmrad, 
would involve the subtraction uf one-half the uaifonn 
escapement width assumed for purpose of defend 
adpement  plus tbe addition of unehlt cbe width af 69 
new chncten LO be printed from tbc sum done-hlf 

the width of the wndd QcIpeoynt already uccucrd 
&e 'width of the previous Ehncru pMkd plus o n h l f  

at the printer unit under;- deferred a a p e m m t  a p  
g c o r h .  Tbur, in ptopcwucrml ' ly sp.ad moda of print- 

where a vw c h r r c t e r  U to k p d o d  in the l ~ x t  
@oauMnd, and defmd a u p e m e o t  bu ogcrred, c). 

upawu may eflcctively ococur to the rppmpriue 
chrreter print paition in a rtvc~y dinction. 

TXE KEYBOARD CONhGI'q 4nON - 
FIGS. IA and 9B illustrate Lyboud CoSrlsFyrtions 

suitable for w in conjusction with rbe iacUnt invention 
and more puticululy wiihin the apprwtus dcpictcd in 
FIG. 2 wherein FIG. 9A b a keyboud confipration 
o p c ~ i r l l y  adapted for e m b d i n m x  of this invention 
employing rccord media in khe fonn ufr up: or the like 
m d  FIG. 9B is a keyboard conf ipat ion  more suitable 
for anbodimmts of thi, invention employing a mag 
attic w d  u the record m e d h  The keyboud configu. 
nfic 9 d~own in F IGS.  9A and OF1 may take the form of 
conventional electronic keyboards which iaclude 44 or 
46 strndud chrrc ter  keys, the latter uMgement  not 
being illwtnled u this f o m t  is only preferred for 
embodiments of the instant invention which u e  to k 
employed outside the Uiuted States. In addition, erch of 
the keyboud configurrtiuns include a plurality of 
d d e d  function keys, which u MI k e c n  k l o w ,  are 
denominated Mode Keys, Action Keys Encoded 
Function Keys. As sucn, the keybwds  Y ' lusurted in 
FIGS. 9A m d  98 may rrLe my of the well know forms 
of electronic keyboud mangemenu convrntionrlly 
avulable in the marketplace such u thou manufactured 
by Honeywell lncorponted or KeytroNa Corpora- 
tion. Bccluw the keyboard urmgcmenu illustrated in 
FIGS. 9A m d  98 are highly similar, m d  differ only in 
uw associated with the ca.pb.:I; y of the record media 
employed, common referencc numeds will k relied 
upon to define keys performing equivalent functions in 
the FIG. 9A and OB embodimcnu set forth to cleuly 
' point out theii corresponding nature. Where however, A 
commonly placed key hu a different function due to the 
ncord  media, it  will t e  differently referenced m d  de- 
ncribcd in specie in conjunction with the description 0; 
the Figure in which it a p p u n .  

kr a u n c c ,  each of the sundud c h a c t e r  kep i .ue  
capable of three functions; to wit, lower case, upper 
cue m d  U I  encoded functioir. As each churcter  is 
w k .  the key provider the eight (8) bit modified 
ASCII code ( U S  ASCII) -hted with a givm- char- 
r t e r  for transmission to the console m d  such eight bit 
modified ASCII code will k inputted in p~fallel format 
into the autonutic writing system according to S e  
present invention through the aght  (I) bit bru a b l e  23 
illurnled in FIG. 2. More p.rticululy, the keyboard 
oolrfiguratiorw illurtnt?.: in FIGS. 9A and OB comprise 
8 rundud wrd wiay M a t e d  by thc duhed 
block a a code key A, a mugin k v a  49% a u b  
Jeu urd et kver 493, a line qace kvet 494, 8 font 
pit& lever 4%. a carriage position pointer 496, a mugin 
rrkrrt key 497, f o m r d  and rcvenc pper index keys 
en urd 499, a space expnd key 500, amde conv~l keys 
iodicrtsd by tbc ckrbcd blocks SO1 md $02, justify 
awde key W, rtion keys indicrted by tbe dashed 
bloct SC4 rad M m d  8 prir of thumbwbecls $06. 

THE STAND- KEYBOARD ARRAY 

a 

? l e  tllndM keyboard m y  iadiutd by thc dashed 
Mock iacludo the p a p r i t y  d WC o p m t i o d  

dud keyboud m y  enclosed within the dubed block 
byS fwnd ill M y  t m t i n #  WtCm. TbUr, thC U.n- 

0000066 



4138.719 
3m 

ooooof%: 



t i t  

0000068 



m I 
41)$7:9 311 

0000069 



4.138.719 - 

More puticululy, t&g now to the enlarged 
10 Wed block 1104, io the rigrt hnd portio0 of FIG. 18, 

dngl;cycle bit b net io gmcnl purpow reg& l o a t i o n  tbe deuiled p m c d n g  steps &tad with the PSD 
OS1 uadm carditions where a mvgh oontml d e  of bop will be bcm’kb. Wben the PSD loop b entered, 
~ t j o n  hu been crubluhed md during p l r y k c k  the m i n d i a t d  by the v r o w  1141, gmttlf purpow re&ter 
mugin ron b m u d  md rk bok dmd p d n c  of b u t i o n  OCS b inidally tmd, I( tndiutcd by tbc 
the & a n t  iaveation. I( will be Mher  bcdbed la 29 dlrmond 110) to ucertdn wbethcr or not the mudn 

00ntr0l f h ~  auintdncd r&nin hu kcn wt o w n  the conjunction with FIG. 21, bu cycled through the char- 
men to be prinrcd within th mugin zone md hu not 
lound a c h n c t e r  for which a m e  return mry be 
britirted. Under these cunditioar, the mr 
h g l e  cycle bit w at thc beginning of%Zt7i  
-#I amtrol LMK md the opmtor b permitted to 
PLY out Dne Chrrctm at 8 t b  by dcpradOn Of the 
chrrccr/stop key in order to achieve UI appropriate 
point at which to enter A byphen and bene caw the 
automatic return of the cvrier within the mugin zone 
curblished. Awrdingly, if the test of the mugin con- 
uol single cycle bit mrinuinad in #med purpo~ regis- 
ter location OS1 b rllirmrtivc a indiuted by the 

occurring and hence the p r o w  immediately proceeds 
to prooerring under the PSD loop i a d i a t d  by the 
dashed m 8 I e  1104 which, d e r  tbac c h u m -  
Wca, will Cluy pr#aring to oocur 011 a pcr c k .  
mbuir. 

If. however, the wdn control unrlc cwk bit tad 

usow 1103 m o u t e d  YES, nomd proaring is not 

crublishmmt of a mu@ oorrtroi mode d e t i o n .  1f 
tbe tmting of thir flag OOaditiOn, as indicrted by the 
diunoad 110) h negative, as iDdiated by the u r o w  

30 lloP rnnouted NO, tbe pro- immediately proceeds 
to junction point C from which normrl procaring in 
rcrpauc to the deprerriOn of ID action key amy pro- 
occd. Thut, u indicated by the outgoin8 m o w  1110 
fhn  junction point C .ad the k 4 m  1111, the pro- 

35 gmm initially p m c s t b  to evaluate the d i t  ud control 
atop maditions rrcocirted with the m i o n  key de- 
ptessed md wU a stop bit i f  the sune b applicable. 
lhur if a word key were deprcubd, tht condition 
would k indicated by a flag IC( in regher loation 

40 OW md the stop condition utockted therewith would 
k a rproc d e  which wwld cause rpptoprtte tmni- 
ution of rutomrtic proarrina in rrrponw to the de- 
plrukn of the word rtion keys. Similuly, appropriate 
stop corditions for the remaining action keys will be 

IS apparent from the disclorun set forth above. .- 
in the step indicated by-the dtmond f102 u neytive, I( After the edit control #top condition hu k e n  evdu. 
indicated by the m o w  l lW,  annotated NO, RoIllul ated md m y  approprtte stop bit set, the progrmm, u 
procusing under the play, rkip or dupliute oonditions indiuted by the m w  1132, next proceed, to tpt ,  u 
hrrpacd b to occur from the octive media md the m d  i d i a t e d  by the diunond 1113, whether or not the 
only M e r  which b k i n g  badd therefrun. Ihmfom 30 d e  aurin8 entry into the plry/rkip/dup routine i l k -  
Y tadiated by the m i l e  IlW, the next churrta to mted in no. 18 wu the l t ip  key. Thit test u indi- 
k b f&cM from the rmd only buffer urd a c e d  by h e  diamond 1113, i performed by testing the 
Wed isto &e d n  W t e r  M, analyzed urd if appro- aadition of the skip mode (Irg arblished in gmml 
print& &atd &to general & s t e t  kcrtion 07 foi pwpme regmer k a t i o n  0)-1. i f  che &ip mode hu 
W i n g  porpaa dwing further pmwming. Further- I S  h aet rn iadicatd by the v r o w  1114, the dump bit is 
~rr~lberppuent,rhouldthend#rlybufferk et in the manner indiatal by the rectangle 1111 pro= 
empty, lhe pmcdng atcp iadkaled by the Wmbk ad 8 rrviW mode of opentbn 1, sublished md if 
1lOI would include the fetching of the next line of dou procasing in m auto male L oecuniq md the churc- 
flrom Ow d v e  recod mcdh followed by the innertion (cr in 07 b a Hop (non-tnnsfmble), the atop bit is set, 
d the llnt ChMer thereof Into n@er k u t i o n  07. (0 7be dump md mop bits ue m within wed pbrpow 
In the f a h  o p e n t h  indicared by the ratmgk 1106, mer loulioru O n  ud 4, rrrpcctiwly, md it will be 
the line b r u f h d  md m y  tpw, or Uba w k h  occur apprdated by t h e  d # b i  f i l l  in the art that the 
bcfofe8cmctrin~ codeoraanh&e mufnucrLipped dumpbit Let in amiwmde lo indicate to the micro- 
to atsure  approprhte formatting. Furrhmnore, when procsrcbr that re-recording of the record media with 
OK initial chnctcr felchcd md M e d  in n h t e r  6S the contents of rhe W w r i t e  buffer must occur. ”hue ,  
kcrtion Of b d a  kind 4th which a Kcond chnccer w N k  in a narmrl skip mode of opention, the active 
b wrmrlly r#rirted, the d chvwter L also media which b k i n g  ttd b not norrmlly morded, the 
h c b d  ud r 0 m - t  to b d q  in the mrin m t e r  mtting &the dump b t  b bdicative that a modification 
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swSasdbrdrdLerrMaPasPldrLi'. rp - by bt leu4k 1= * 
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~ u e p k k a @ b y I k ~ l l % . A s b d k 8 d  
~ ~ ~ I ~ B ~ b ~ b a h  

dcbvraLI d m rrrposrc toauqin 

& j p / d u p ~ i l l r r s t n t e d ~ ~ G . U h ~ t O r t  wbttkraDottkrrmebcmpty.Iftbcart. 

' a  S w-MfOf=M-qdiaser#rar 

- - 1111, ~~%ulirrtcR by - l l l l id 1117, #- mad boda dopartiaL w- prior to-8 
dp-8 WithhrbcM Medtbcp&)./- b tk E D  w, t& rtrtpr drhic d h t d  to 

rwriaam&qucnt t~tbrtdtk-bloct 1 1 0 ) ~  10 ir mptv m mdicaccd by the WTOW 1117, trit ltom the 
m t e d  by tk oornmolrly UTvW 1117. PSD b o p o c m n m d r r r n t r a  totbekfthndportion of 

B t d  by tbe dLmond 1113 rrill k negative 8S Mi- HOW-, if tk W k  i, bo( mpty,  m iadicrted by 
rnnOtated NO, tk ruck erublirhd in 

d i t j o a  u iadiatd by the 1119, tbe p IS regbter locrtiOnr H4 - H7 wu Wed due to tbe lunc- - tertr tc .w*rrrin wktbcr or not tbe dup mode has tion, initiated under tbe m u g i n  control mode ofopm- 
ken established. Ihb tat h implemented by I rating of riOa rad hence mist be emptied. M i n d y ,  under 
tbe s t a t u  of the dwp mode flag euablirhsd in lmerrl tbae conditionr, u indicated by tbe rectangle 1128, the 
pctrpore register location G+o. If tbe dup mode has no( chrrter u the top of tbe u r k  is loded into register 
b n  u iadtated by the m w  1130 rnaotatd NO. a bation 0 7  md Ibe w k  b pushed up through one 
tbe presence of I phy mode 0arRrmed. Ibucfon, cbmcter po8it.h. Thmrher, u indicated by the 
oader tbae di t ioru ,  tbe program rtr, as indhted m w  1129, tbe junction point C for this portion of the 
by thc. beupon 1121 to uocutc tbe fuactioa of tbe PSD loop in re-eatcred whereupon that cbvrcter m y  
duracw being p d ,  u ptacntly Wed in re&- k pnxrrvd in the manner indicated by the hexagons 
ter loution 07.  "be pmccm ttep indiatcd by tbe bur- U 1111,1121 a d  1124 8s well u diamonds 1113,1118 md 
pn 1121 will p e n l l y  involve aMn8 the printer to 11% until the ruck b emptied and tbe PSD b o p  L 
print &e character loaded in location 0 7  8mummhg of Uited from. W e  the foregoing dir\mion f the PSD 
CCNW I printable chmcter is p r a m ;  tberein. Thus. the kop mclaed within the duhed block l l d m e d  
p r o ~ s t c p i m p l i c i t i n r h c ~ i n d h t e d b y L h e h e u -  onthebrdrthrtjuacticmpointCwu~terrdinre- 
gem 1121 UT hifily limikr to the keybovd Urrtnk md rpocuc to I acytive W i n g  from the M indhla! by 
print- p r o m  w~umm of opent ion rt forth above. the diammd 110). juacrion point C m y  be ea- if 
bowever. d d i t i d  fundons will k here included due other mnditionr obtrin. For b, if the M MCW 
to the pcasible prumce of encoded functkm Chvrcten Ihe mugin control mode, u indicated by the d b n d  
=iatd with switching m r d  medk twitching md 110) U d b ~ t i v c  u iadia!ed by the m w  1130 m m  
wuching the raord medk skip codu lirU l h  fur1 3S Uted YES the program next proceed8 to tat whether or 
line find, md the like. bot the centering bit hr kcn n in the m u ~ ~ l  indi- 

Convenely, if the M indicated by the diamond 1119 rated by the diamond 1131. The tat indicated by the 
b Jrimtivc,  u indicated by the m o w  1122 annotated dJmond 1131 r0 to dectively test the &ition of 
YES, the dupliate mode of opendon is c o n h e d  md the omterina bit flu atablirhed in ped purpcm 
bene, DO p n w r  execution or multiple tnnspon 40 rtgiuer b a t i o n  which is net wbenevn omtering 
witching function may be implemmted, but instad the ander program control h to occw. If the &st bdiated 
mere duplication of charmer btfommtbn rsardsd on by tbe dirmond 1131 b flumrtivc 8s ibdiated by the 
OM reord media to tbe other u required. Aawdingly, m w  1132 urnouted YES, it b iadiativt that the line 
for these condiths. the muin path of the prorun b of informrtion p r a a l l y  king procervd is to be sn- 
repined by the m w  1122 81 the output ride of the I S  tmd and hence even though the mugin control made 
heugon 1121 so that regardlas of whether or not I of opcntion was arrblished in tbe manner iadicrted by 
printer uccution of tnnrprr. function execution wu the testing ia tbt preceding step of the progrun, no 
q u i r e d ,  the p r o w  may aow proceed to an hple-  mugin control mode modification should here oaur 
mentation of the rrcordin8 requirement amdated with since oeateiin8 is to takeplace. Thus, when the omter- 
the chncter loaded in repster loab 09 d e r  con- 90 bra bit b wt u indhted by the m w  1132, the path of 
dit- w&re either I dup or plry mode of opmtion m w  1109 ispined to immediately shift pmxe&ng to 
hr ken confirmed. "berefoe, u indicated by the junction point C whereupon rtd procaring may be 
m w  1123, the p r g n m  next pmcecds to a recording impkmcated in the man= aforesaid. 

the chrrcter laded hr m&er bation 0 7  in the Iftbeomtcringbit bas muken act, niadicrted by 
MI indicated by the won 1124. Tbe recoding S I  the m w  1133 .nao~ted NO, tk p r o m  nest t a u  in 

rrcp deaoted by tk bcxqon 1124 befe take, tbe form of tbe ~ n n u  WiUted by the diamond 1134 whether or 
. UI rnrlysis urd u s ~ t i o a  rootine wbmin rrecodable wt the play atode hrkm crublirhed. ' I h i r d i t i o n  
- chvwtcrir iderrtirid through I) fanning rtion rimitr irrrccrrruwd ' through the play flag atrblished 
1-40 that employed for keyboard d y j c  md execution h pd purpac rrfirter katioa OM tbmlor. IftAe 
%nd rpuming a lrbcardrble chmcter is ideatilisd, lhh Y) 011 conducted iadiCrtu I negative rerult u rhown by 
&hmcter b kded into tbe &write Mer for ruke- tbc vrow 11s rnnotrted NO, the aatom~tic writing 
a w n t  mcordbrp en the lbcocd media upoa thecanpk- & CrtrMirhea in either a lljp or dup mode of 

n of an urembly d I line of bfOnnrtjon. chncten apention rad knce even tbough the mufin control 
k c h  would ao( qualify as rs#6.bk c h n c t a s  m o d e m r y k v t k m w c r o r t b e b i t ~ p r ~ . n a  

~ O U M  hm take the fbm d ChUrcM wbich britirtc U mu* control mode modificationr are required. Therr- 
"functions uf tk System such I) mnrporC awit~hina, fort n indicated by the m w  1135, jvnction point C 
k h i n g ,  Mtch md ~ h ,  ant tLd OI f h t  h e  MY k imfnedirtely m!md for procaring through IO 
:btablhhing chrrrten. Upon impkwnUth of the the ad oftbe PSD loop. tf however, the t g t  indicated 

&jp mode brr a ~ l  km mMhkd rk cbc Ikwchrtdcpicrcd ia FIG. 180ccun. 

by the arrow 1118 mDOU!d NO. u* E tbe Urow 

, 
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r o l n i a a d w i r h  tkkw l l s t d  be& 

wed in 07 in light ofthe print podtida oftbe printer 

+ n i i a ~ m o a r w c t l o a  ' with FIG. 21, it dauld 

rtsd with tbe k40a llsl act to (csl tbe e w e r  

d t  md IO modify tbe chrrcla if oecesy, m r c o r -  
duroc with the mla for the poritioa at v 4 r h  printing u 
cwrrntly occuning. Ibus, for inrunc~, if a arrirge 
mum chncter were loadded in Of md the print pori- 
tioa was to tbe kfi of the mugin tom, a rprcc code 
would be substituted therefor md insend into h e  tem- 

Similarly, should a d e  ociur at a print position 
within the mugin zone, a cvrLge retun c k t e r  
would be ruktituted therefor rad placed in tht #.clt; 
however, d e r  moIt coditbar, printable c h t e r  
m f o m t k  w u l d  be proccrrcd m the nme m n e r  
that procaring would occur were the automatic writ- 
ing system atablbhed in an auto mode except under 
r w h  oonditions where opcntor intervention in the 
margin zone were rquired. Hence for prinuble chu. 
rtcn normrlly no modikation would occur. Thus, u 
indicated by the dashed urow 1138, when no modifm- 
tbn of chrrcter infonnrtmn is required, a mum to 
junction point C for nomd processing through the 
b o p  occurs. However, when a c h n c t e r  h modified 
md inwned through the stack, the main body of the 
PSD loop, u indicated by the wows 1139 and 1140 is 
rejoined at h e  diunond I126 w proccuing ofthis char. 
m e r  information from the ruck may occur. Thur this 
raka pirce, in the m e  manner u if the auto kcy had 
ktn depressed and p m i n g  within tk PSD loop b 
OcCWring. Furthennarc m d d i t i o d  dtmutive my 
-r u indicated by the m w  1141 whm the analysis 

. md modification ncp dmoted by hexagon 1137 mulu 
in a skip opmtion. This m y  OoEur, it will be redled, 

the kft of the mrrgin zone md hmce h Upp& while 
procePing is rutomatidly cocrtinwd. nus, under 
these conditions, reentry underskip mode conditions 
directly to the exit potnt indicated by tbe veow 1117 
occurs. A nmilu  brushing routine to M exit in the 
manner indicated by the Au)rcd block 1141 b produced 
when a #q Yt h set punurnt to a single cyck mode of 
operation. 

When the PSD Imp b cded fom in the manner 
tadicrtd by tk anew 1117, a mum to the buic flow 
cbur UkrCrA ir tbe kn hnd portion of no. l@ 
-n. Since the PSD loop indialcd by L& ovhed 
bb& IW YrOUnb lot mu mwl procdng ogcrr. 
b m  for chnc#r information, the tmuinin$ portiocu 
of thc fbw c&l Ulustnted in FIG. 18 ue related IO a 
ab& d tbe &Op if rpPtopfhIC, ' 'ng 
whether or bas the flag ia r( rad @ d n g  vuiout 

return t8Ihe idle kop blnitirred. Tbrr, u indiated by 
r)K r s t ~ g l c  llu, thr Sop bit is ut if tho liae wmr 
b e a n d  the U n C a n ~  iaeacded..I&rt.r\et,u 
isdccrtcd by the amow 1144 and the d h m d  I l U ,  the 

OF4 b ydsd t o O a  w&rber 01 not it ia m. If the 

k-rrcltd rhrt b - tbe .poCi- 

pbivy -k aablirhed in )oatiOar H4 - H7. 

for inrunce , w h  a nOn-mudrtOry hyphca to 

Op f O U t h  bdW thc SOP f i g  bcllccuted rrd 8 

. ~ b i l m r i n U l # d i n ~ p c r r p o c c f e g i $ t e r b c r t i o O  

rn - No.? IrL1.Il i. rbc bop u, t a c h  h e  Oefl 

LI Ipr mt bsa m .r W by tke amw 1146 

&mrmermtbt mumu h d b d  by tbt mam@e 1 1 Y  
C hitiued fa dtbe e a t  cbumer dinfor. 

5 raioo. IQwcva, Krhtctq,M hr bsro YI e indi- 
cated by tbc ylow 1147mmoutd YES, n r O r a c k a n  

'Ihpr m indicated by the r m g k  1148. pending 
cladenoore ooda arc uccotcd m t h t  mmplete pro- 

Additionally, os ibdiutd by tbe oval 1149, UI entry 
point b here provided so tht ertiting fmm a w i n g  
aop aide Lo rhir porriOn dtbe plry/&ip or dup routine 
MY OCCUI. ThenrRer, rn indicated by tbe diunond 

19 1150, the play mode 11.1 a u b l t h e d  in 09-3 is rested to 
whether procerting h occurring in a play 

mode. If an f l t m t i v e  mult o c c n  u indicated by the 
m w  1151, exiting to the idle 3 p i t i o n  of the idle 
routine Ulmtnted in FIG. 16 occurs. However, if the 

20 results of the tu indicated by the diamond 1 1 9  h 
uaative, u indicated by the m o w  1152, a skip or dup 
mode opention w u  initiated md has been completed. 
Thmfore, u indiated by tbe rectangle 1153, a buzzer 
&initiated for approximately 256m, to dviw the open. 

U tw that the dup or & i p  mode initiated has ken corn. 
Wed. Therafter, as indialed by the diunond IlW, 
the akip flag maintained in h e  pried purpose n&ten 
09-1 is t a t d  tu atablbh whet the skip or dup mode 
ot -lion was r t a l y  in &ea. tf the mult is 

)o aegative, as indicated by the vrow 1155 annotated NO, 
immediate exit to the ponion of r)K idle b o p  indiatcd 
by the oval 1156 occurs, rbrce pmcessing took place 
weording to a dup mode of opmtion. However, if the 
skip mode w u  at~blished as indicated by the anow 

3S 1 1 9  Mnouted YES, a timer, a indicated by the rectan. 
@e 1 1 M  IS set for a one ycond mternl and thereafter 
the idle loop b mum4 to in the muvIer indicated by 
the oval 1159. Thus, in this manner, p d n g  will 
occur whenever m mion key h struck wben a phy. 

EDIT CONl'ROL STOP CONDmONS 
Referring now to FIG. 19, there h shown a Pow 

c h n  illurtnting a prognmmed squcnce of events 
49 which occur for the edit contml stop coaditions rpoci- 

rted with play, skip and duplicate mode opntions. n e  
progrun represented in FIG. 19 is e n t d  any time the 
p t y ,  skip or duplicate 11.p are w md an action key at 
the keybard deprawd urd rpecikdly, this muti,ne b 

SO m t d  from the plry/rkip/dup program illwtqted in 
FIG. 18 at a point within the PSD loop indicated by the 
hewon 1111. Accordingly it will be appreciated by 
hac of ordinry rltill in the m thrt the mty point TO 
the d i t  cocrtrol uop condition now c h n  illurtnted in 

5s FIO. 19 b mtered at a p i n t  h the PSD loop shorn in 
FIG. 18 comrpondig to the kution at hexagon 1111 
rad m y  t h e  a mum to the mrin p r o p r n  from the edit 
oocrvol uop condition flow chrc illustmted in FIG! 19 
C iadiatcd, pick up in tbe Min routine will occur ai the 

(0 output aide ofthc bcu$oa 1111 rhown within the PSD 
bop 81 a bath i a d i a t d  by the u r o w  3112. 
'I& edit control rtop aadit ioa flow chn illwtnted 

in FIG. H my be m u d  at a k t u i o a  indicated by the 
wrl flag 1160. At the 0u1yt it abodd be noted that the 

U dit control uop conditim p t o y ~  I active each time 
c k t e r  i, kina ptocaced urd relics upon three bits 

et in the pwnl purpocc register u M rid in detccting 
r(0p ooodi\iau u function of w h t  hu p viourly 

rpapntioar*tormJaoppin$rrrhritirted.. 

10 aarina .an;td with 8 @Val chnctcr & amid cut. 

40 skip or dup mode of opention has been established 

.- 

- .- 
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, .:*Z,&irn 1 of the ' 129 Patent Compared With Prior Art . -  
Admitted Prior Art of Preamble 
Considered with the Kocher, 
Dubauskas and Holter References 

Claim 1 

For use in a rotary wheel printing Admitted Prior Art. 
system having a translatable 
carriage; means for translating Kocher: Also discloses rotary 
said carriage along a print line, a printwheel 
rotary printwheel mounted on said 
carriage, said rotary printwheel 
having a plurality of individual 
print characters distributed about 
the radial center thereof; means 
for rotating said printwheel; means 
for impressing said print characters 
against a print member; 

4 

first position indicating means for Admitted Prior Art. 
generating signals representative 
of tho instantaneous position of said Kocher: Also discloses photo- 
printwheel, said first position electric cells 24, 26 which 
indicating means including an utilize the rotary printwheel as 
encoder disc mounted for rotation the encoder disc, 
with said printwheel and having a 
p lu ra 1 it y of a1 ternate 1 y arranged 
opaque and translucent positions 
arranged in a substantially circular 
timing track about the radial center 
of said disc; 

and means responsive to said 
printwheel position signals for 
actuating said imprinting means; 

the improvement wherein said first 
position indicating means includes 
a first light source mounted 
adjacent a first surface of said 
disc, 

Admitted Prior Art. 

Kocher: Print Control 36. 
I 

Kocher: Lamps 25, 27. 
Dubauskas: Lamp 40. 
Holter: Gallium arsenide light 
emitting diodes (LED's) L1 to L6 
develop light- to be reflected from 
surface being sensed. . .  

T 
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a pluralitg*of light sensitive 
devices mounted adjacent the 
opposite surface of said disc and 
responsive to the angular 
displacement of raid opaque and 
translucent timing track portions 
when said printwheel is rotated for 
generating a pair of position 
trains having a substantially 
constant phase difference; 

and first feedback means for 
maintaining the intensity of said 
light source substantially 
constant; 

said first feedback means including 
' power means for applying electrical 

power to said light source; 

first light sensitive means 
disposed adjacent: said opposite 
side of said disc at a position to 
continuously intercept light 
radiation emitted by said first 
light source for generating an 
electrical signal representative of 
the intensity of said light 
radiation adjacent said light 
sensitive devices; 

comparison means for comparing said 
intensity signal with a standard 
signal representative of a 
pre-es-tablished desired light 
intensity; 

Kocher: Uses f i r s t  and second 
photocells 24, 26 which interact 
with the printwheel which operates 
as an encoder disc to develop a 
pair of position trains B and D 
having a substantially constant 
phase difference. 
Dubauskas: Has light sensitive 
device 38 which receives light and 
generates position information. 
Holter: Photocells P1 to P5 sends 
reflected light developed by LED"s 
L1 to L6, 

Dubauskas: Light intensity control 
circuit 98 including compensating 
photosensitive device 102. 
Holter: Feedback circuit of Fig. 
6 including compaSator amplifier 
5G, power amplifier 51 and 
photocell P6. 

Dubauskas: The constant voltage 
source 105, and amplifying means 
104 drive lamp 40. 
Holter: The power amplifier 51 
drives LED's L1 to L6. 

_- Dubauskas : Compensating 
photosensitive device 102. 
Holter: Photocell P6 receives 
reflected feedback illumination. 

Dubauskas: Amplifying means 104. 
Holter: Comparator amplifier 50. 

. 0000074 



L. w - . .  ._ s 
m a n s  .to<'~inerating a correction 
s q n a l  when said intensity signal 
*ffers from said standard signal; - 

and means for coupling said 
correction signal to said power 
means to vary the magnitude of said 
light intensity for re-establish 
said des ired 1 ight intensity , 

Dubauskas: Circuit including 
amplifying means 104 receiving 
standard signal from resistor 
voltage divider, 
Holter: circuit including 
comparator amplifier SO receiving 
standard signal from variable 
resistor 54. 

Dubauskas: Connection to lamp 40. 
Holter: Power Amplifier 51. 

. _ .  . 
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U N I T E D  STATES INTERNATIONAL TRADE COMMISSION 
Washington, D.C.  

7 0 W U  I n  the Matter of  
1 

Investigation No, 337-TA-185 . 
. I  

1 \ I  . -  
b .  I 

CERTAIN ROTABY WHEEL PRINTING 1 
SYSTEMS 1 

\ & * * I  --,,'-Jl; 

The following corrections t o  the I n i t i a l  Determination, issued February 

15,  1985, are hereby noted: 
-\ 

1. The f i n a l  sentence o f  F i n d i n g  o f  Fact 130  on page 7 8  i s  corrected t o  

I read as follows: 

Therefore, this reference alone would not render obvious 

the '129 device. 

2 .  Paragraph 5 o f  the I n i t i a l  Determination and Order, on page 294  i s  

corrected t o  note t h a t  pursuant t o  Rule 210.53(h) the I n i t i a l  Determination 

s h a l l  become the determination o f  the Commission forty-f ive ( 4 5 )  days a f t e r  

the service thereof,  unless the Commission, w i t h i n  forty- f ive  ( 4 5 )  days  a f t e r  

the date of  f i l i n g  o f  the I n i t i a l  Determination s h a l l  have'ordered review o f  

the I n i t i a l  Determination or certa in  issues therein,  pursuant t o  19 C.F.R. 

210.54(b) or 210.55 or by order s h a l l  have changed the e f f e c t i v e  date o f  the 

I n i t i a l  Determination. 

- 

AdministraTive Law Judge 

issuea: Marcn 1 ,  1 9 8 5  
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class mail, and a i r  m a i l  where necessary, on=& 4, 1985. 

c 

henbeth R. Mason,Secretary 
U,S International Trade Commission 
701 E S t r e e t ,  N.W. 
Washington, D.C. 

t / 

FOR: COMPLAINANT QUME CORP6RATION: 

P a u l  M. C r a i g ,  Jr., Esq.; L. Peter Farkas, Esq.; 
T. Spence Chubb, Esq.: R u t h  Day,,Esq. 
C R A I G  & BURNS 
1825 Eye S t r e e t ,  N.W. 
Washington, D.C. 20006 

Michael J. Cronin, Esq.; Ronald W. Alice,  Esq. 
ITT Corp. 
320 Park Avenue 
New York, NY 10022 Federal Bar Bldg. 

W d  D. Evenson, Esq. 
Barnes c Thornburg 

1815 H St. ,  N.W. - Suite 51 

RESPONDENTS 
Washingtan; D.C. 20006 

. a  

FOR: Triumph-Alder & Adler-Royal 
- 

Jospeh R. Spalla,  Esq. 
Royal Business Machines, Inc. 
5 0 0  Day Hi31 Road 
Windsor, CT 06095 

con't 



ROTARY WHEEL PRINTERS 337-TA-185 

SERVICE LIST - page 2 

FOR: Nakajima A l l  Co., Ltd.  - 
F r e d e r i c k  G.  Michaud, J r . ,  E s q . ;  
E r i c  H. W e i s b l a t t ,  E s q . ;  
James A .  L a B a r r e ,  Esq.  

George Mason B u i l d i n g  
Washington & Prince S t r e e t s  
P o s t  Off ice  Box 1404 
A l e x a n d r i a ,  V i r g i n i a  22313-1404 

BURNS, DOANE, SWECKER 6 MATHIS 

A l a n  S.  Hays, Esq . :  Ben L. I r v i n ,  E s q . ;  
CABINET HAYS 
1 6 2 9  K S t r e e t ,  N.W. 
Washington,  D.C. 20006  

I 

FOR: SHARP CORPORATION: SHARP ELECTRONICS CORPORATION 

B e r n a r d  L. Sweeney, E s q . ;  Anthony L. B i r c h ,  Esq.  
T e r r e l l  C. B i r c h ,  E s q . ;  Michael K. Mutter, Esq. 
W i l l i a m  E. S c h u y l e r ,  Jr. Esq.  
BIRCH, STEWART, KOLASCH AND BIRCH 
301 North Washington S t r e e t  
P.O. Box 209  
F a l l s  C h u r c h ,  V i r g i n i a  22046  . 

FOR: Matsushita; Nakajima : Sharp  

Tom M. Schaumberg, Esq.  
PLAIA, SCHAUMBERG 6 deKIEFFER 
1 0 1 9  Nineteenth S t r e e t ,  N.W. 
Washington,  D.C.  20036  

con' t 



ROTARY WHEEL PRINTERS 337-TA-18 5 

SERVICE LIST - page 3 

FOR: TOWA SANKIDEN CORPORATION 

WiLliam D. Outman 11, Esq.; Bradford E. Kile, Esq.; 
Kevin M. O'Brien, Esq. 
Baker & McKenzie 
815 Connecticut Avenue, N.W. 

FOR: 

FOR : 

Telextex Communication Corp. 

William D. Snyder, Vice President 
Teletex Communication Corp. 
3420 East Third Avenue 
Foster City, CA 94404 

Adler-Royal Machines, et a1 

Robert E. Isner, Esq. 
Christopher B.  Garvey, Esq. 

500 Fifth Avenue,2 
Suite 3200 
New York, NY 10110 

NIMS, HOWES, COLLISON & ISNER 

. 





I I 

INITIAL DETERMINATION 

John J. Mathias, Administrative Law Judge 

Pursuant to the Notice of Investigation in this matter (49 Fed. Reg. 

8502, March 7, 1964), this is the Administrative Law Judge's Initial 

Determination uiiiier Rule 210.53(a) of the Rules of Practice and Procedure 

of this Commission. (19 C.F,R. 210.53(a)). 

The Administrative Law Judge hereby determines that there is a 

violation of Section 337 of the Tariff Act of 1930, as amended (19 U.S,C, 

S 1337, hereafter Section 337), in the importation of certain rotary 

wheel printing systems into the United States, or in &heir sale, The 

complaint herein alleges that such importation or sale constitutes unf.air 

. 

methods of cornpetition and unfair acts by reason of alleged infringement 

of the claims of U.S. Letters Patent No, 4,118,129. It i s  further 

alleged that the effect OK tendency of the unfair methods of competition 

and unfair acts is to destroy or substantially injure an industry, 

efficiently and economically operated, in the United Statte. 
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PROCEDURAL HISTORY 

O n  January 27, 1984, a complaint w3s filed with the U.S. 

International Trade Commission under Section 337 of the Tariff Act of 

1930, a s  amended (19 U.S.C. S 1337, hereafter Section 337) o n  behalf of 

Qume Corp. (Qume), 250 Qume Drive, San Jose, California 95131. The 

complaint alleged unfair methods of competition and unfair acts in the 

importation into the United States of certain rotary wheel printing 

systems, or in their sale, by reascn of alleged infringement of the 

claims of U.S. Letter8 Patent No. 4,110,129 ('129 patent). The effect or 

tendency of these unfair acts and unfair methods o f  Competition was 

alleged t o  be t o  destroy or substantially injure an industry, efficiently 

and economically operated, in the United States. T h e  complainant 

requested that the Commission institute an investigation, and after a 

full investigation, issue a permanent exclusion order and permanent cease 

and desist orders. 

Upon consideration of the complaint, on February 27, 1984, the 

Commission ordered that an investiqation be instituted pursuant t o  

subsection (b) of Section 337 to determine whether there i s  a violation 

of subsection (a) of Section 337, 3s alleged in the complaint. The 

notice of such investigation was published in the Federal Register on . 

March 7, 1984. (49 Fed. Reg. 8502). 
- 
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The following twelve parties were named as respondents in the Notice 

of Investigation: 

Nakajima All Co., Ltd. - 25-7, Hokozaki-cho 
Nihonbashi, Cho-Xu 
Tokyo 103, Japan 

Teletex Communication Corp. 
3420 East Third Avenue 
Foster City, California 94404 

Olympia Werke Aktiengesellschaft 
Olympiastrasse, Postfach 960 
Wilhelmshaven, Federal Republic of 
Germany 

Olympia USA, Inc. 
Box 22 
Summerville, New Jersey 

Hatsushita Electric Industrial Co., Ltd. 
1006 Oaza Kadoma 
Kadoma City 571, Japan 

Matsushita Electric Corp. of America 
One Panasonic Way 
Secaucus, New Jersey 07094 

S ha rp Co rpor a t ion 
22-22, Nagaike-cho, Abcno-ku 
Osaka 545, Japan 

Sharp Electronics Corporation 
10 Sharp Plaza 
Paramus, New Jersey 07552 

Tokyo Juki Industrial Co., Ltd. 
23-3, Rabuki-cho l-chome 
Shinjuku-ku, Tokyo 160 
Japan 

Juki Industries of America, Inc. 
421 North Midland Avenue 
Saddle Brook, New Jersey 07662 
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Triumph-Adler Aktiengesellschaft 
Fucrther Strabse 212 
Nuremberg D-8500 
Federal Republic of Germany 

Adler-Royal Business Machines, Inc. 
1600 Route 44 - Union, New Jersey 07083 

Denise T. DiPereio, Esq. ,  Unfair Import Inveetigations Division, U.S. 

International Trade Commission, was named as Commission inve6tigative 

attorney, a party to this investigation. 

By Order No, 1, issued March 5, 19841 then Chief Administrative Law 

Judge Donald K, Duvall designated John J,  Mathias as Administrative Law 

Judge in this investigation, (49 Fed. Reg. 9629, Uatch 14, 1984). 

Responses to the complaint and notice of investigation were filed 

with the Commission by the following respondents: Olympia U.S.A., Inc, 

on March 28, 1984; Olympia Werke AG, Nakajima All Co,, Ltd., Matsushita 

Electric Industrial Co., Matsushita Electric Corp, of &erica, Tokyo Juki 

Industrial Co., Ltd. Juki Industries of America, Inc,, Triumph-Adlcr ACI 

and Adler-Royal Business Machines, Inc. on April 2, 1984: and Sharp Cotp. 

and Sharp Electronics Corp. on April 6, 1984, Respondent Teletex 

Communication Corp. (Teletex) did not file an appearance, nor did it 
a 

respond to the cornplaint and notice of investigation, 
- 
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A preliminary conference was he-d i n  th i s  mnt fcc  before 

Administrative Leu Judge John J. Fhi.)ias on April t i ,  1984, App?aran:es 

yere made on behalf o f  comp! ai:i;.nu, the Commission investigative s t a f f ,  

and each of'The forcgolng responderits exccpt T e h t e x .  

Order No, 1 3 ,  issued June 8,  1.934, was an in t . . .1  ieterminati(n 

grantirbi Qume's mr,;ion t o  kmcirc' L?,C cm21ain;: and 'totice of investigatiori 

to join three adfiitrone4* companies as p a ! t i e s  respundent. On J u l r ,  1 3 ,  

1984, the Commission issued a notice of i t s  Decislor Not Tcl R e u : ~  

I n i t i a l  Determination Joining Respondent&. (49 Fed. RF- ,  791f , J u l y  AB,  

1984) , Accoidingly, t h e  following threc. co'. ar!;eo t;cLs : *,t ; :?d as 

respondents t o  t h i s  invest j5etion:  

Towa Sartkiden ra?p,  
4-2, ti-.ban-cho, Chiycda-Ku 
Tokyo 1 0 3 ,  Japan 

Pr images , Inc. 
600  Johnson Avenue 
Bohemia, New York 11716 

i 

4 

Piimages, Inc, 
H s i n  C h u ,  Taiwan 
Republic of  C h i n a  

Respondent Towa Sankiden Corp. f i l e d  a response t o  the amended 

complaint and notice of investigation on A u g u s t  13, 1984; krimages, 
I 

Inc, f i l e d  a response on A u g u s t  1 4 ,  1984, Order No, 28, issued A u g u s t  . 

2 1 ,  1984, denied Qume's second motion t o  amend the complaint t o  add - 

two companies as part ies  respondent. 
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Order Nc. '29, 18sur:t~ August 21 ,  S.9?4, was an i n i t i a l  determinat ion 

grant ing  i n  p a r t  respcvldenLs Primage€' n9tiorl t o  designi . te  this 

i r lves t iga t  ion .more cc.npltc-ted.' Th! 3 order designated the 

fnveut igat ;;,in omore ccmp1 icated '  an9 eyterlded the s t a t u t o r y  deadl ine  

by s ixty- f 'v .  day,.. -.pW.'itber 5, 1984, *he Commission issu.4 a 

f c r  Coiple t ion  of  the I n v e s t i g a t i o n  by Sixty-One Days. (49 Fed. Reg. 

35874, Sqtemher  ?.2, 1984) 

Order No, L c ,  i c sced  P.ugv-;' ; 1 ,  1984,  granted a j o i n t  motion by 

Qume and rt ; ; ipondents  Olyw- l a  Werke A.G. and Olympia U . S . A , ,  Inc. 

(Olympia) tr ,  tcrminate  ti1f.s i n v e s t i g a t i o n  as t o  0lympj.s on the b a s i s  

of ? settlement agrrmeirt .  On September 2 0 ,  1984,  the Commission 

i ssued a coticle tr: Lt.e Decibion Not To Review I n i t i a l  Determination 

Terminatiw; C i y # c p i a  Werke Akt iengese l l schef t  and Olympia U.S.A, ,  I n C .  

( 4 9  Fed. E?;.g. 37861,  Septem'wr 26, 1984) .  

A j o in t  motion t o  terminate t h i s  i n v e s t i g a t i o n  as to respondents 

Matsushita  E l e c t r i c  I n d u s t r i a l  C o , ,  Ltd,  and Matsushita  E l e c t r i c  Corp. , 

o f  America on the b a s i s  of a settlement agreement was granted by Order 

No. 37, issued September 1 4 ,  1984. On October 1 8 ,  1984 ,  the 
- 

Commission issued a n o t i c e  of i t s  Decision Not To Review I n i t i a l  

S 



Dct.-rrn!n+tior! Terminating M a t s u s h i t a  E l e c t r i c  Industrial Co., L t d ,  and 

Matsuenite E l e c t r i c  Corp. of America. ( 4 9  Ped. Reg. 42805, October 

2 4 ,  1984).  

Order G. 5 2 ,  issued November 29, 1984, granted a j o i n t  motion t o  

terminate t h i s  investigation as t o  respondents Tokyo J u k i  Industr ia l  

Co., L t d .  and J u k i  Industries o f  America on the basis of a settlement 

agreement. On December 31, 1984, the Commission issued a notice of 

i t s  Decision Not To Review I n i t i a l  Determination Terminating 

Respondtnts Tokyo J u k i  Industrial  Co., Ltd.  and J u k i  Industries of  

America, Inc, ( 5 0  Fed. Reg. 1 1 3 8 ,  January 9 ,  1985). 

Order No, 5 4 ,  issued December 1 1 ,  198; granted a j o i n t  motion t o  

terminate t h i s  investigation a s  t o  rcspond--il5s Ptimagcs, Inc, (U.S.A.) 

and P r i m s g e s ,  Inc. (ROC) on the.: b a s i s  of seLt3,ement and co:&tnt order 

agreeaents. On January 14, 1 9 8 5 ,  the Commission issued a notice of 

it8 Decision Not To Review I n i t i a l  Determination Te:mit,&ting 

Respondents Primages, Inc, and Primages, 1nc.-ROC, together w i t h  the 

issuance of a Consent Order. (50 Fed. Reg. 3 0 3 9 ,  January 23, 1985). 

s 
A preheating conference was held i n  t h i s  matter on October 2 9 ,  

1984. The hearing commenced immediately thereafter  before 

Administrative Law Jcdge John J. Mathias to determine whether there is 
- 

a violat ion of Section 337 a s  alleged i n  t h e  complaint, as  amended, 

and s e t  forth i n  the amended notice of investigation. Appearances 
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were made on behalf of complainant Oume, the Commission investigatjvL 

staff , and respondents Nakajima All Co. , Ltd. (Nakajima) , Shrry Cork. ' 
(Sharp), Sharp Electronics Corp. (SEC) (collectively referred to 

hereafter as Sharp) , Tr iumyb Adler AG (Triumph-Adler) , Adler-Royal 
Business Machines, Inc. (Adlek*-Royal) (collectively referred to 

hereafter ac Adler), and Towa Sankiden Corp. (Towa). The hetring 

concluded and the record closed on November 9, 1984. 

On November 7, 1984, Qume filed a third motion to amend the 

complaint and notice of investigation to add as an alternative 

allegation that the effect or tendency of the alleged unfair acts and 

unfair methods of competition is to prevent the eetablishment of an 

efficiently and economically operated industry in the United States. 

(Motion Dockat No. 185-77). This motion i s  opposed by the 

Participating respondents, as well as by the Commission investigative 

attorney, For the reasons stated hereinafter, Motion 185-77 is denied. 

Order No. 55, issued November 29, 1984 granted Qume's notion to 

receive into evidence CX 199, and denied its motion to receive CPX 

280, Order No, 55, issued January 9, 1985, was an order to show cause 

why certain of complainant's exhibits should not be received in 

evidence without limitation, All parties filed responses to this - 

order. Qume filed a motion on January 24, 1985 for leave to reply to 7 



responjents' and the Commission investigative attorney's responses to 

Order No, 55, (Motion Docket No, 185-831, Leave to reply is 

granted. Disposition of the status of the documents identified in 

Order No, 55 is set forth jnfra. 

c 

On January 14, 1985, respondents filed a motion to strike .Qurne's 

Cross-Reference List Between QRFFs and RTFFs." (Motion Docket No. 

185-EO), Qume has opposed this motion. Motion No, 185-80 i s  

granted. Qume's cross-reference list i s  hereby stricken, and has not 

been considered herein. 

On January 14, 1985, respondents filed a motion to strike or 

disregard Qume's Rebuttal Findings of Fact (Technical). (Motion 

Docket No. 185-81). This motion i s  opposed by Qume. Motion 185-81 is 

denied. 

On January 14, 1985, respondents also filed a motion to strike 

complainant's filings pursuant to 19 C.F.R. 210.20(~)(5), 

210.20(c) ( I ) ,  and 210,20(c) ( 2 ) .  (Motion Docket No. 185-82). Both 

Qurne and the Commission investigative attorney oppose this motion. 

The documents which respondents seek to have stricken include a copy 

of the complaint (without exhibits) filed by Sharp against'Qume in the 

U.S. District Court for the Northern District of California, a copy of 

I 

- 
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the complaint f i l e d  by Towa a g a i n s t  Qunn i n  the same court ,  and a copy 

of an agreement concluded between Qume and Epson Corp. on December 1 ,  

1984. For the reason8 stated by the Commission investigative 

attorney, Motion 185-82 i s  denied. 

The issues have been briefed and proposed findings of f a c t  and 

conclusions of law submitted by the participating parties.  The matter 

is  now ready for decision. 

This i n i t i a l  determination i s  based on the ent ire  record of  t h i s  

proceeding i n c l u d i n g  the evidentiary record compiled a t  the f i n a l  

hearing, the exhibits  admitted into the record a t  the f i n a l  hearing, 

and the proposed findings of fac t  and conclusions of law and 

supporting memoranda filed by the parties. I have a l so  taken into 

account my observation of the witnesses who appeared before me and 

their  demeanor. Proposed f i n d i n g s  not herein adopted, either i n  the 

form submitted or i n  substance, are rejected either as not supported 

by the evidence or as involving immaterial matters. 

The f i n d i n g 6  of f a c t  include references to supporting evidentiary 

items i n  the record. S u c h  references are intended t o  serve as guide6 

to the testimony and exhibits supporting the findings of ' fact .  They 

do not necessarily represent complete surrmaries of the evidence 

supporting each f i n d i n g .  

. 
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The following abbreviations are used in this Initial Determination: 

TK. - 

cx - 
CPX - 
RXT - 
RXE - 

Official Transcript, ucually preceded by 
the witness' name and followed by the 
referenced page(s) ; 
Complainant's Exhibit, followed by its 
number and the referenced page(s): 
Complainant's Physical Exhibit 
Respondents' Technical Exhibit, followed by its 
number and the reference page(8) ; 
Respondents' Economic,Exhibit, followed by its 
number and the referenced page(s1: 

RXPT - Respondents' Physical Exhibit; 
SX - Staff Counsel's Exhibit, followed by its number 

CP - Complainants' Proposed Finding; 
RTF - Respondents' Proposed Technical Finding: 
REP - Respondents' Proposed Economic Finding; 
CB - Complainant's Post Rearing Brief; 
RB - Respondents' Post Rearing Brief; 
SB - Staff Counsel's Post Hearing Brief: 
CRB - Camplainants' Post Hearing Reply Brief; 
RRB - Respondents' Post Hearing Reply Brief; 
SRB 
FF - Finding of Fact; 
W.S. - Witness statement, usually preceded by the 

and the referenced page(s) ; 

- Staff Counsel's Post Hearing Reply Brief; 

exhibit number and the name of the witness and 
followed by the page of the witness statement 
being cited; 

CRP - Complainants' Reply Finding; 
RRF - Respondents' Reply Finding: 
CPS - Complainant's Preheating Statement. 

10 



FINDINGS OF FACT 

- I , JURISDICTION 

1. Service of the complaint and notice of investigation was 

perfected on all respondents. In addition, all respondents except 

Teletex Communication Corp. (Teletex) entered appearances through 

counsel and responded to the complaint and notice of investigation. 

(Response to Notice of Investigation and Complaint by Nakajima All Co,, 

Ltd. filed April 2, 1984; Response of Olympia U.S.A., Inc. to the 

Complaint and Notice of Investigation, filed March 28, 1984; Response of 

Olympia Werke Aktiengesellschaft to the Complaint and Notice of 

Investigation, filed April 2, 1984: Response of Mateushita Electric 

Industrial Co. Ltd. to Complaint, filed April 2, 1984; Response of 

Wstsushita Electric Corp. of America to Complaint, filed April 2, 1984; 

Response of Sharp Corp, and Sharp Electronics Corp. to Complaint of Qume 

Corp., filed April 6, 1984; Response to Notice of Investigation and 

Complaint by Juki Industries of America and Tokyo Juki Industrial Co., 

Ltd., filed April 2, 1984; Response of Triumph-Adler Aktiengesellschaft 

to Complaint, filed April 2, 1984; Response of Adler-Royal Business, 

Machines, Inc. to Complaint, filed April 2, 1984). Although respondent 
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Teletex did not enter an appearance or respond to the complaint'and 

notice of investigation, it did provide discovery upon requests made by 

Qume and the Commission investigative cttorney. ( S X  30, 31). 

2. Qume Corporation (Qume) is a California corporation having 

its principal place of business at 2350 Qume Drive, San Jose, 

California 95131. Qume was acquired by International Telephone and 

Telegraph Corp. ( I n )  in 1978. Qume's operations are segregated into 

three divisions: the Printer Division, Memory Products Division, which 

manufactures floppy disk drives, and the Terminals Division, which sell8 

d 
CRT terminals. (SX  2, at 1; Corner, CX 165, at 2-31. 

3. Qume Caribe, Inc. (Qume Caribe) was incorporated in Puerto 

Rico in 1978, and currently has facilities in Las Piedras and Humacao, 

Qume Caribe is engaged in the manufacture, sale and service of 

daisywheel printers and accessories, 

subsidiary of ITT-Grinell Corp. (SX 2, at 2: Moren, CX 167, at 3-4; 

Qume Caribe is a wholly-owned 

GOuer, Tr. 263-64). 

4. Qume Taiwan, Inc. (Qume Taiwan) was incorporated in Taiwan in 

b 

- 
1982 and is engaged in assembly of subassemblies for floppy disc drives, 

and printer circuit boards and power supply assemblies for printers. In 

June 1984, Qume Taiwan commenced production of the Virgo printer- (SX 

2, at 2; Booth dep,, CX 140, at 31-35). 
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5. Nakajima A l l  Co., Ltd. (Nakajima) i s  a Japanese corporation 

w i t h  i t s  o f f i c e s  a t  25-7 Bakozaki-cho, Nihonbashi, Chuo-Xu, Tokyo, 

Japan, 

re lated Nakajima companies. Those products include rotary wheel 

typewriters and printers.  

wheel typewriters and printers  manufactured by Nakajima A l l  Precision 

Co.,  Ltd.  

Preheating Statement on Technical I s s u e s ,  a t  8 ;  accepted by complainant, 

Tr ,  7 ;  SX 26,  a t  2 ) .  

Nakajfma is a s a l e s  company w h i c h  s e l l s  products produced by 

Nakajima exports t o  the United States  rotary 

(Respondents' Proposed St ipulat ion No. 4 ,  Respondents' Jo int  

6. Teletex Communication Corp, (Teletex)  i s  a California 

corporation located a t  3420 E. Third Avenue, Foster C i t y ,  California 

94404.  

printers  purchased from Nakajima. (SX 2 9 ;  SX 30,  a t  1-21. 

Teletex imports into the U n i t e d  S t a t e s  and s e l l s  rotary wheel 

7. Sharp Corporation (Sharp) is a Japanese corporation having 

i t s  principal  place of business a t  22-22,  Nagaike-cho, Abeno-ku, Osaka 

545,  Japan, Sharp manufactures rotary wheel printing systems i n  Japan 

a t  i ts  Industrial  Instruments Group and exports them t o  the U n i t e d  

S t a t e s  by i t s  International Business Group. (SX 28,  a t  2-3 ) .  

8 ,  Sharp Electronics C o r p , ' ( S E C )  i s  a New York corporation 
- 

having i t s  principal  place of business a t  1 0  Sharp Plaza, Paramus, New 

Jersey 07652. SEC imports and s e l l s  i n  the United S t a t e s ,  rotary wheel 
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typewriters manufactured by Sharp in Japan. ( S X  27, at 2-4, 7-8). 

9. Triumph-Adler Aktiengesellschaft f u r  Buro-und 

Informationsbchnik (Triumph-Adler) is a corporation of the Federal 

Republic of Germany, having its principal place of business at Fuerther 

Strasse 212, D-8500, Nuremberg 1, West Germany. Triumph-Adler 

manufactures rotary wheel typewriters in Germany and exports such 

typewriters to the United States. ( S X  24, at 3, 7 ) .  

10. Adler-Royal Business Machines, Inc. (Adler-Royal) is a 

Delaware corporation having its principal place of business at 1600 

Route 22, Union, New Jersey 07083. Adler-Royal is wholly-owned by 

I Triumph-Adier Ncrth America, Inc., 5 0 0  Day Hill Road, Windsor, 

Connecticut 06095, which is a holding company and a wholly-owned 

subsidiary of respondent Triumph-Adlec. Adler-Royal imports into the 

United States and sells rotary wheel typewriters manufactured by 

Triumph-Adler in Germany. (SX 25, at 3-4, 8-91. 
. 

11, Towa Sankiden Corp. (Towa) i s  a Japanese corporation having 

its principal place of business at Tohpre Building, No. 4-2 Goban-cho, 

Chiyoda-ku, Tokyo, Japan. The following companies are engaged in the 

production of rotary wheel printing systems as subcontractors to Towa: 

Takahashi Kogyo Ltd,; Daikiu Kogyo Co., Ltd.; Rawaguchiko Seimitsu Co.* 

Ltd.; Hamamatsu Electronics Co., Ltd. Towa's rotary wheel printing 

systems are exported t o  the United States by the following companies: 

- 
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Uchid~ Y o k m  Co., Std.; Gakken; Xa:ider:tsu Co., Ltd.; Nasco Corp.; Nogats 

Tsusho; Sumitomo Corp.; Zuikoh 2u;r'in Co., L t d .  Towa Corporation of 

America, an affiliate of Towa, located at 1313 S. Pennsylvania Ave., 

Morrisville, Pennsylvania .'.9067, :$ports into the United States and 

sells rotary wheel printing s y s t m s  nanlfactured by Towa. 

2-61. 

(2X 32, a t  

12. Olympia Werke Aktiengesellschaft (Olympia) is a corporation 

of the Federal Repablic of Germany with its offices at Olympiastrasse, 

Postfach 960 ,  Wilhelmshaven, Federal Republic of Germany. Olympia 

manufactures rotary wheel printers and rotary wheel typewriters in 

Germany which are sold in the United States. Qume has concluded a 

settlement agreement with Olympia which has been approved by the 

Conmission, (Qume - Glympia Settlement Agreement, CX 2 1 0 ;  Procedural 

History, ?supra). 

13. Olympia U.S..\., Inc. (OUX) is a domestic corporation having 

its principal place of business a t  Box 22,  Sumnerville, New Jersey. OUI 

imports into the United States and s e l l s  rotary wheel printing systems 

designed and manufactured by Olympia i n  Gernany and by Nakajima All 

Precision Co., Ltd. in Japan. OUI has been terainated from the a 

investigation on the basis of a settlement agreement entered into by 

Qume and Olympia, and approved by the Commission. (Complaint, 1 4% 

RPTF No. 16 ,  accepted by complainant, Complainant's Comments on RPTF, at 

3; Qume - Olympia Settlement Agreement, CX 210; Procedural History; 
supra ) .  
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1 4 .  Matsushita E l e c t r i c  InZd.;trial Co., L t d .  (MEI) is a Japanese 

corporation having i t s  principal  o:€ice a t  1 0 0 5  Oaza Karoma, Kadcma-shi, 

Osaka 571, Japan. m1 manufactures rctary wheel printing systems i n  

Zapan and has exported to snd sold i n  the United Sta:?s such printing 

systems. Cume and ME1 have conc iudc .3  a settlement agreement w h i c h  has 

been approved by the Commission. (:u.h~e - ME1 Settlement Agreement, cx  

210; Procedural History, scpral .  

c 

15, Matsushita E l e c t r i c  Corp. o f  America (MECA) i s  a domestic 

Corporation and vholly-owned Subsidiary of  MEI, located a t  One Panasonic 

Way, Seacaucus, New Jersey,  0 7 0 9 4 .  VXCA imports and s e l l s  i n  the United 

S ta tes  rotary wheel pcict ing systems manufactured i n  Japan by MEI. MECA 

I has teen terminated as  a respondent i n  t h i s  investigation on the basis  

of  a settlement agreement concludec! between Qume and MEI. (Qume - ME1 

Settlement Agreement, CX 210; Proc2dural History, supr;), 

1 6 .  Tokyo J u k i  Industrial  Lo., Ltd .  ( J u k i )  i s  a Japanese 

corporation w i t h  i t s  o f f i c e s  a t  23-', Kabuki-cho l-chome, S h i n j u k u - k u ,  

Tokyo 160, Japan. J u k i  manufactures rotary wheel printers and 

typewriters i n  Japan. Qume and J u k i  concluded a settlement agreement 

w h i c h  has been accepted by the Commission. (Respondents' Proposed 

Stipulation No, 11 ,  Respondents' Jcirit Prehearing Statement on Technical - 

, 

i s sges ,  a t  9 ;  accepted by complainant, T r .  7; Qume-Juki Settlement - 

Agreement, CX 2 1 0 ;  Procedural History, supra). 

t 

a 
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17. Juki Industries of America, Inc. (JIA) is a domestic 

corporation wholly-owned by Juki, with its offices at 421 North Midland 

Avenue, Saddle Brook, New Jersey 07662. JIA imports and sells in the 

United States rotary wheel printers and typewriters manufactured by 

Juki. JIA has been terminated as a respondent in this investigation on 

- 

the basis of a settlement agreement concluded between Qume and Juki, 

which has been accepted by the Commission. (Respondents' Proposed 

Stipulation No. 12, Respondents' Joint Prehearing Statement on Technical 

Issues, at 9; accepted by complainant, Tr. 7; Qume - Juki Settlement 
Agreement, CX 210, Procedural History, pupra). 

I 

18. Primages, Inc. (Primages - Taiwan) is a corporation of the 
Republic of China (Taiwan) with its offices at Hsin, Chu, Taiwan, 

Republic of China. Primacjes - Taiwan manufactures rotary wheel 
typewriters in Taiwan. Primges - Taiwan has been terminated as a 
respondent in this investigation on the basis of a settlement agreement 

and consent order agreement entered into by Qume and Primages which has 

been approved cy the Commission. (Respondents' Proposed Stipulation No. 

13, aespondents' Joint Prehearing Statement on Technical Issues, at 

9 - 1 0 :  accepted by complainant, Tr. 7; Procedural History, supra). 
. 

19. Primages, Inc. (Primages USA) i s  a domestic corporation' 
. .  - 

wholly-owned by Primages - Taiwan, with its offices at 600 Johnson 
Avenue, Bohemia, New Ycrk 11716. Primages USA imports and sells rotary 



wheel typewriters in the United States. Primages USA has been 

terminated as a respondent in this investigation on the basis of 

settlement and consent order agreements entered into v i t h  Qume, which 

have been aczepted by the Commission. (Respondents' Proposed 

Stipulation No. 14, Respondents' Joint Prehearing Statement on Technical 

Issses, at 1 0 ;  accepted by complainant, Tr. 7 :  Procedural History, 

supra). a 

111. PRODUCTS- I N  ISSUE 

20. Rotary wheel, or daisywheel, printers are s e r i a l  impact, 

"fully formed" character printers which produce correspondence quality 

I print. Since the time that daisywheel technology was introduced onto 

the market, it has largely displaced electromechanical typewriters, such 

as the IBM Selectric element type of printer. The industry has 

gradually come to accept daisywheel printers as the standard for letter 

quality printing. (Oliver, CX 169, at 11; Billadeau, RXE 134, at 1 5 :  

Pill Ideau, Tr. 2193, 2262). 

21- When Qume first introduced its printers, its primary 

customers were original equipment manufactures (OEMs) of word processing 

systems. It was common for these customers to utilize the printer as a 

component of the system, ire., a centralized printer would be connected - 
to a central processor or computer supporting several workstations for 

word processing input. In recent ye3rs, however, the advent of 

relatively inexpensive professional/personal computers has led to a 

18 



return to the decentralized configuration of one printer for one word 

processor. (Lee, CX 164, at 3 ,  7; Shires, CX 166 ,  at 4 - 5 ) .  

2 2 .  %is daisywheel technology has been adapted to electronic 

typewriters. The more sophisticated electronic typewriters now have all 

of the components of a word processing system built in on a reduced 

scale. These typewriters have a small central processor, thin window 

liquid crystal or other type of display to preview what will be printed, 

a keyboard, and a daisywheel printer. Many of these typewriters can 

also be interfaced with computers, so that they operate as an output 

printer. (Lee, CX 164, at 6-8; Shires, CX 166, at 5-61, 

2 3 .  Since 1976, Qume has manufactured the following models of 

rotary wheel printers: 

Mod e 1 - 
Sprint Micro 3 

Widet rac k 
Twin tr ac k 

Sprint 5 

Widetrack IIz/z/ 

Sprint 7 

3 / 3 5  
3/4 5 
3/55 

3/X40 
3/WT40 
3/TT75 

3 / x 3 0 2 /  

5/4WY 
5/5G/2/ 

7 / 3 0  
7 / 4  5 
7/55 

s e e d  

3 5  cp& 
4 5  cps 
55 cps 
3 0  cps 
40 cps 
40 cps 
75  cps 

45 cps 
55 cps 
40/50 cps 

3 0  cps 
4 5  cps 
55 cps 

a 
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Sprint 8 

Sprint 9 - 
Sprint 10 

Sprint 11 

Virgo 

8 / 2 9  
8/3 5 
8/5C 
8/40-130 

9 / 4 5  
9/55 

10/’35 
10/10 
10/50 

11/4 3 
11/55 
11/40 WT 

20 cps 
35 cps 
50 cps 
40 cps 

4 5  cps 
55 CFS 

35 cps 

50 cps 
40 cps 

40 c p s  
55 cps 
40 cps 

25 cpe 

1f characters per second 3 model now discontinued - 3/ sold with integrated keyboard. 

I (SX 3 ,  at 2 ,  7). 

24. Qume sells in the United States the Letter Pro 20, a 20 cps 

daisywheel printer manufactured in Japan for Qume under the terms of a 

license and supply contract with Tohoku Ricoh Co. ,  Ltd., an associated 

czmpany of Ricoh Co., Ltd. (Shires, CX 166, at 3: CX 209, Settlement 

Agreement between Qume ?nd Ricoh, 11 D, l(b), 13). 
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25. Nakajima manufactures and exports to the United States the 

following models of rotary wheel typewriters and printers: 

- 
Typewriters 

M d e  1 Speed - 
AS-300 13.3 cps 
AE-330 13.3 cps 
AZ-335 i3 .3  cps 
AE-350 13.3 c p s  
AE-354 13.3 cps 
AE-355 13.3 cps 

External Interface 
Interface Capa b i 1 it y 

X 

X 

Printer 

X 
A 

X 

X 

AP-650 13.3 cps  X X 

(SX 26, at 6; Enomoto dep., CX 524, at 4 0 - 4 2 ;  Snyder dep., SX 31, at 17). 

26. Sharp manufactures and exports to the United States, and SEC 

imports and sells in the United States, the following models of rotary 

wheel typewriters: 

Ex te cn a1 Interface 
Capa bi 1 i ty Mode 1 Speed Interface 

2x400 20 cps X 
2x410 20 cps X X 
2x500 20 cps 
2x505  20 cps 

21011 20 cps 

IJ The model 210 is sold by Sharp to Exxon Office Systems. 

:‘oshisato dep., CX 657, at 23-24; CX 610, 613, 619). 
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27. Triumph-Adler manufactures and exports to the United 

States, and Adler-Royal imports and sells in the United States the 

following medels of rotary wheel typewriters: 

Mode 1 

1005/5005 
1 0 1 0 / 5 01 O l /  
1011/50111-/ 
1020/5020 
1030/5030 
1035/5035 
1040/5040 
1041/5041 
Satellite 11/ 

Alpha 2001 
3 10/410 
Satellite I11 

- Speed 

17 cps 
17 cps 
17 cps 
17 cps 
17 cps 
17 cps 
17 cps 
17 cps 
10 cps 

14 cps 
14 cps 

External Interf ace 
Interface Capability 

X 
X 
X 
X 
X 
X 
X 

X X 
X 

X 
X 

X 
X 

- 1/ Models now discontinued. 

( S X  24, at 7 ;  SX 25, at 8-10, 12-13; CX 1174, Answer to Interrogatory 

Nos. 3, 5; Gharibian dep., C X  800, at 15-18: Ayling, RXE 133, at 6-7: 

C X  365-369, 371, 382-384). 

e 28. Towa manufactures and exports to the United States the 

following models of rotary wheel printing systems: 

Typewr i fer External Interface - Mode 1 Speed Printer Interface- Caps bil i ty 
- 

R1 Printext 16 cps P X X 
R2 Executive 77 15 cps T/P X X 
R3 Excellence 55 1 2  cps T 

(SX 32, at 8-10, Sekiguchi, RXT 157, at 5-8). 
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IV. PATENT IN SU1.T 

2 9 . , U . S .  Letters Patent 4,118,129 ('129 patent) entitled 

"Rotary Wheel Printing System" issued to complainant Qume as the 

assignee of Willy J. Grundherr on October 3, 1978, 

sometimes referred to herein as the "Grundherr 11" patent. (CX 1; RTF 

32, not objected to by complainant). 

The patent is 

30. The '129 patent generally relates to a rotary wheel 

(daisywheel) printing system with an electronic circuit arrangement of 

particular character for positioning the print wheel and actuating the 

hammer of the printing system, The print wheel is mounted on a 

translatable carriage that moves horizontally along a line of print 

like any familiar single element typewriter, e-g., the "golf ball" 

typewriter made by IBM. The print wheel i s  rotated into a printing 

position and a hammer strikes the character at that position to form an 

imprint of the character on a print medium. (RTF 33, modified in 

accordance with CX 1 changing "printer" to "printer system," and a8 

modified, not objected to by complainant). 

31. Infringement is  alleged by complainant of claims 1 through 

7 of the '129 patent by respondents Sharp and SEC (CPS-, at 38) I and of 
- 
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claims 8 t h r o u g h  10 by all respondents. (CPS, a t  3 2 ) .  However, 

complainant has stipulated that  claim 1 is  representative of claims 1 

through 7, and claim 8 i s  representative of  claims 8 through 10. 

(Prehearing Con€. Tr. 8 2 - 8 3 ;  CX 1). - 

3 2 .  Claims 1 and 8 o f  the '129 patent are "Jepson" claims w h i c h  

describe the prior a r t  relating t o  rotary wheel printing systems and 

then s t a t e  the improvement therein w h i c h  comprises the invention. (CX 

3 3 .  Claim 1 provides that  what i s  claimed is for use i n  a 

rotary wheel printing system having  

( a )  a translatable carriage:  

( b )  means f o r  translating said carriage along 
a pr int  l ine :  

(c)  a rotary print  wheel [daisywheel] mounted 
on said carr iage,  said rotary print  wheel 
having a plural i ty  of individual p r i n t  
characters distributed about the radial  
center thereof : 

( d )  means for rotating said pr int  wheel: 

( e )  means for impressing said p r i n t  
Characters against a pr int  member: 

( f )  f i r s t  position indicating means for  
generating signals  representative of  the 
instantaneous position o f  said p r i n t  wheel, 
said f i r s t  position indicating means 
i n c l u d i n g  an encoder d i s c  mounted f o r  
rotation w i t h  said print  wheel and having a 
p l u r a l i t y  of a l ternately  arranged opaque and 

. 
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t r a n s l u c e n t  p o r t i o n s  arranged i n  a 
s u b s t a n t i a l l y  c i r c u l a r  t i m i n g  t r a c k  about  t h e  
r a d i a l  c e n t e r  of s a i d  d i s c :  and 

(9 )  means r e s p o n s i v e  t o  s a i d  p r i n t  wheel 
pos i t ion  s i g n a l s  f o r  a c t u a t i n g  s a i d  
i m p r i n t i n g  means: 

c 

THE IMPROVEMENT WHEREIN SAID FIRST POSITION INDICATING 
MEANS INCLUDES 

( h )  a f i r s t  l i g h t  source mounted a d j a c e n t  a 
f i r s t  s u r f a c e  o f  s a i d  d i sc ,  

( i )  a p l u r a l i t y  of l i g h t  s e n s i t i v e  d e v i c e s  
mounted a d j a c e n t  the opposite s u r f a c e  o f  s a i d  
disc and r e s p o n s i v e  t o  the a n g u l a r  
d i s p l a c e m e n t  of  s a i d  opaque and t r a n s l u c e n t  
t i m i n g  t r a c k  portions when s a i d  p r i n t  wheel 
i s  r o t a t e d  for g e n e r a t i n g  a p a i r  of  posit ion 
t r a i n s  having a s u b s t a n t i a l l y  c o n s t a n t  phase  
d i f f e r e n c e ,  and 

Cj) f i r s t  feedback  means for  m a i n t a i n i n g  the 
i n t e n s i t y  of s a i d  l i g h t  s o u r c e  s u b s t a n t i a l l y  
c o n s t a n t ,  s a i d  f i r s t  feedback  means i n c l u d i n g :  

( i )  power means for a p p l y i n g  e l e c t r i c a l  
power t o  s a i d  l i g h t  source; 

( i i )  f i r s t  l i g h t  s e n s i t i v e  means disposed 
a d j a c e n t  s a i d  o p p o s i t e  s i d e  of s a i d  d i s k  
a t  a position t o  continuously i n t e r c e p t  
l i g h t  r a d i a t i o n  emitted by s a i d  f i r s t  
l i g h t  s o u r c e  f o r  g e n e r a t i n g  an e lec t r i ca l  
s i g n a l  r e p r e s e n t a t i v e  of the i n t e n s i t y  of 
s a i d  l i g h t  r a d i a t i o n  a d j a c e n t  s a i d  l i g h t  
s e n s i t i v e  d e v i c e s ;  

( i i i )  comparison means for comparing s a i d  
i n t e n s i t y  s i g n a l  w i t h  a s t a n d a r d  s i g n a l  
r e p r e s e n t a t i v e  of a p r e - e s t a b l i s h e d  
d e s i r e d  l i g h t  i n t e n s i t y ;  

( i v )  means for g e n e r a t i n g  a correction 
s i g n a l  when s a i d  i n t e n s i t y  s i g n a l  d i f f e r s  
from s a i d  s t a n d a r d  s i g n a l :  and 
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(v) means for coupling said correction 
signal to said power means to vary the 
magnitude of said l i g h t  intensity to 
re-establish said desired l i g h t  intensity. 

(CX 1 ,  C 5 l .  1 3 ,  l ine 63 through Col. 14,  l ine 36). 

3 4 .  Claim 8 provides t h a t  what i s  claimed is  for use 

i n  a rotary wheel printing system having: 

(a )  a translatable carriage: 

(b) 
l ine :  

means for translating said carriage along a print 

(c)  
said rotary p r i n t  wheel having a plurali ty o f  
i n d i v i d u a l  print characters distributed about the 
radial center thereof: 

a rotary print wheel mounted on said carriage, 

( d )  means for rotating said print wheel: 

(e )  means for impressing s a i d  print characters 
against a print medium: 

( f )  
signals representative of the instantaneous position 
of said print wheel: 

f i r s t  position i n d i c a t i n g  means for generaking 

(91 means adapted to be coupled to an external data 
source for receiving a m u l t i - b i t  character 
representative o f  a character t o  be printed: and 

(h) means responsive to  said print wheel position 
signals and the character stored i n  said receiving 
means for ac tuat ing  said impressing means: 

THE IMPROVEMENT WHEREIN S A I D  LAST-NAMED MEANS I N C L U D E S  

( i )  a memory device having 

( i )  3 f i r s t  portion for storing a plurality of 
m u l t i - b i t  characters each representative of  the 
location on said print wheel of  a different one of 
said print characters and 
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( i i )  a second portion f O t  storing a plural i ty  of 
i n d i v i d u a l  hammer intensity characters each 
representative of  the intensity w i t h  w h i c h  the 
associated print  character i n  said f i r s t  portion i s  
t o  be impressed against said print medium, 
di f ferent  ones of  said hammer intensity characters 
r q r e s e n t i n g  di f ferent  hammer i n t e n s i t i e s ,  

(1) means for sequentially fetching (or reading out) 
the m u l t i - b i t  location character and the associated 
hammer intensity character specif ied by the character 
stored i n  s a i d  receiving means, an&/ 

(k) means coupled t o  said memory means for converting 
tbe i n d i v i d u a l  fetched hammer intensi ty  characters t o  
corresponding actuation s i g n a l s  for  said impressing 
means h a v i n g  a magnitude dependent upon the intensi ty  
assigned t o  the corresponding hammer intensity 
character.  

v.  BACKGROUND OF THE INVENTION 

35. The inventor o f  the '129 patent device is W i l l y  J. 

Grundherr. (CX 1 ) .  Elr. Grundherr i s  an e lectronics  engineer, having 

graduated from the Swiss Federal I n s t i t u t e  o f  Technology i n  1961. He 

had a varied background as an e lectronics  engineer i n  Switzerland and 

(CX 1 ,  C O l .  1 5 ,  l i n e s  3 5 - 6 8 ) .  

. - 1/ An expert for respondents, Mr. Wakerly, t e s t i f i e d  to the 
e f f e c t  that  "fetching' and reading out" are synonymous w i t h  regard 
t o  t h i s  portion of claim 8. (Wakerly, Tr. 1473; Alsopee,  Tr. 
1830).  See a l s o  C e r t i f i c a t e  of  Correction issued November 27, 1984  
by the Patent and Trademark Office (PTO),  w h i c h  changes "fetching" - 
t o  "reading out" and "fetched" t o  "read out" i n  claim 8. (AWX 1) 
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the United States prior to 1971, when he first began to work on a 

rotary wheel printing system. Such prior work experience included the 

design of analog and digital circuitry. In his last position prior to 

his work on rotary wheel printing systems, he worked as a project 

engineer designing subsystems for computer systems, including 

controllers for magnetic tape drives, disc drives, paper tape readers 

and punches, and interfaces with specialized equipment such as A/D and 

D/A converters. (CX  171, Grundherr W.S., at 1-31. 

- 

36. On April 1, 1971, Mr. Grundherr went to work for Diablo 

Systems, Inc., in Hayward, California. (CX 171, Grundherr W.S., at 

31.’’ There he became involved in the early stages of the electronic 

4 design for a rotary wheel printer. His task was the design of the 

digital circuitry for that printer. In addition to the digital 

circuitry, he designed some of the analog Circuitry for possible use in 

the printer. By the end of December 1971, or the beginning of January 

1972, the first prototype of a daisy wheel printer was exhibited by 

Diablo. During the period April 1, 1971, through the end of that year, 

Mr. Grundhcrr not only designed the printer’s digital and analog 

circuitry, but he was also involved in designing a printer exerciser 

and a printer controller to permit the printer to be driven from a Data 

General computer. (CX 171, Grundherr W.S., at 3 - 4 ) .  

9 

- 2/ 
(Koenig, Tr. 1858-60; Campbell, Tr. 2017-19; CX 171, Grundherr W.S., 
at 5; Grundherr, Tr. 715; Lee, Tr. 1210). 

Sometime in 1972, Diablo was acquired by Xerox Corporation. 
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37. Toward the end of 1971, it was decided at Diablo that the 

rotary wheel printer then being designed should have two hammer 

intensities. (CX 171, Grundherr W.S. ,  at 4 ) .  The prototype models 

employed a servomotor to drive the daisy wheel and to move the 
c 

carriage. (CX 171, Grundherr W . S . ,  at 5). A magnetic incremental 

encoder was used to feed back position information from the print 

wheel. (Gcundherr, Tr. 676; CX 171, Grundherr W . S . ,  at 5). 

38. After the prototypes were exhibited at the end of 1971, and 

early 1972, Diablo completely redesigned the printer's circuit boards 

to improve its performance, before putting the printer into production. 

This took at least another three to four months. This printer was 

known as the Hy Type I and Mr. Grundherr's work on it resulted in U.S. 

Letters Patent 3,858,509 (the '509 patent), also sometimes referred to 

herein as the Grundherr I patent. (Grundherr, Tr. 672). 

39. The '509 patent is entitled "Control Logic for Print Wheel 

and Hammer of High Speed Printing Apparatus," and was'issued on January 

7, 1975. The inventor thereof is listed as Willy J. Grundherr and the 

assignee is listed as Xerox Corporation. The filing date was July 10, 
* 

1972. (RXT 41). 

40. The invention is described in general terms in the Abstract' 

of the invention as follows: 
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Control logic for the print wheel and 'hammer of a high 
speed printing apparatus includes a read only memory 
containing identification words related to the 
sequential character position of the rotary printing 
wheel. These identification words are accessed by 
inputed ASCII characters and compared with the actual 
posigon of the print wheel to provide a difference 
count which drives the print wheel to its new 
location. The identification words of the print wheel 
characters are stored in two's complement format to 
provide for easy differencing with the actual print 
wheel position. A l s o ,  the identification words in read 
only memory contain an additional binary bit which 
provides information to the hammer logic unit as to 
whether the specific character is to be hit hard or 
1 ight ly . 

(RXT 41). 

41. In the ' 5 0 9  device and the Hy Type 1 printer a read only 
I 

memory 

identif 

of each 

ROM) with a 256 x 8 bit capacity is used to store binary coded 

cation words corresponding to the sequential physical location 

of the type elements around the print wheel, as well as hammer 

intensity information. Only 7 bits were utilized to accomodate the 96 

characters on its print wheel. The eighth bit of the character 

identification word was used in this invention to provide information 

as to whether the hammer should hit a particular character either hard 

or  lightly. (FUT 41, Col. 3, lines 15-33: CX 79; CPX 79). The claims 

of the ' 5 0 9  patent show that in this device the ROM must be accessed 
* 

simultaneously for both the character location and hammer intensity 

information. (RXT 41, Col. 6,  lines 5-14, 41-52; Col. 7, line 9 

through Col. 8,  line 9 ) .  
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4 2 .  While with Diablo Mr. Grundherr also worked on a printer 

designated Mark I, which was a special version of the Hy Type I 

printer. (CX 171, Grundherr W.S., at 5;  Campbell, Tr. 2022: Koenig, 

Tr. 1859). It was part of a program of the Xerox Corporation known as 

c 

the ZODIAC program. (Koenig, Tr. 1859; Campbell, Tr. 2021-22). The 

ZODIAC program entailed a word processing system intended to compete 

with the IBt4 mag card system. (Campbell, Tr. 2021). 

43. The design of the overall system for the ZODIAC program was 

the responsibility of a company called I S S ,  which was acquired by Xerox 

at the same time it acquired Diablo. (Campbell, Tr. 2021, 2054-56; 

Koenig, Tt. 1860). Diablo was in charge of building a printer for the 

system. (Koenig , Tr. 1859). 

44. The Mark I printer was designed to incorporate the 

capability to handle proportional spacing, that is, to be able to move 

the carriage horizontally in increments of 1/120 o f  an inch, as 

compared to increments of 1/60 of an inch in the Hy ~e I, and had 

four levels of hammer intensity, instead of the two levels in the Hy 

Type I. (Campbell, Tr. 2023-24). The circuitry which controlled the 
I 

character position selection and hammer intensity was contained in a 

control unit which was separate from the Mkrk I printer, 

Tr. 2026-27, 2046, 2 0 5 4 - 5 6 ) .  The control unit was the responsibility ; 

(Campbell,- 

of ISS. The people at Diablo had nothing to do with its development. 

(Campbell, Tr. 2050,  2053, 2054-57) .  
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45. I n  the  ZODIAC system the print  wheel posit ion,  hammer 

intensity and other related information was stored i n  a ROM i n  the 

control  u n i t .  When the ROM was addressed for printing it loaded a 1 2  

b i t  regis ter  w h i c h  passed the print  wheel position and hammer intensi ty  
L 

information t o  the Mark I printer.  (Campbell, Tr. 2026-27, 2048,  

2 0 5 6 ) .  The people a t  Diablo knew only that  there were 1 2  data l i n e s  

coming i n  from the control  u n i t  and that  such data had t o  be processed 

by the printer.  (Campbell, Tr. 2050, 2054-57 ) .  

46. Although the record shows that  Mr. Grundherr, as well a8 

others a t  Diablo, worked on the Mark I pr inter ,  it does not establ ish  

knowledge on their  part as  t o  how the pr int  wheel location and hammer 

I intensity data were generated by the c i r c u i t r y  of the control u n i t .  

(FF 44-45, supra). Mr. Grundherr designed the e lectronics  for t h e  Mark 

I pr inter ,  as well as a control ler  ( interface)  and an exerc iser  f o r  

that device. There were a l s o  a t  l e a s t  ten prototypes o f  t h e  Mark I 

printer b u i l t  before Mr. Grundherr l e f t  the project .  (Grundherr, T r .  

674 ,  711-12)  .- 3’ However, the uncontradicted testimony of Mr. 

. 
2/ The control ler  designed by Mr. Grundherr was obviously not t h e  same 
as t h e  control  u n i t  or control ler  described by Mr. Campbell, for which  
ISS  had sole responsibil i ty.  (Campbell, Tr. 2046, 2053,  2054-57) .  Mr. 
Grundherr described the “control ler“  designed by h i m  as an interface  
between an external data source and the printer.  The data was supplied 
t o  the printer through t h i s  control ler .  (Grundherr, Tr. 711-13) .  Mr. 
Grundherr further explained that he was able t o  check out the functions 
o f  the printer through the exerciser  w h i c h  he designed. (Grundherr, 
Tr. 7 1 3 ) .  T h u s ,  the evidence shows he could check out the functions of 
the Mark I without having access t o  the ISS control u n i t .  

- 
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Campbell s h o w s  that blr. Grundherr and the other employees of Diablo 

were never informed of the circuitry of the control unit designed by 

ISS. They only knew what data were being transferred to the printer 

through the 12 data lines coming in from the control unit. (Campbell, 

TK. 2050, 2054-57, 2063, 2065). The Diablo people had a simulator or 
L 

exerciser by which they could test the operations of the Mark I 

device. (Campbell, Tr. 2065; Grundherr, Tr. 713). 

47. The ZODIAC program resulted in a word processing system, 

which included the Mark I printer, and which became the subject of U.S. 

Letters Patent 4,138,719, issued on February 6, 1979 to Swanstrom et 

al., and assigned to Xerox Corporation. (RXT 218: Campbell, Tr. 

2034-40). The foreign application priority date on such patent i s  

November 11, 1974. 

40. Mr. Grundherr left Diablo/Xerox in May 1973 and went to 

work for Ancilex Corporation, which later became Qume Corporation. (CX 

171, Grundherr W.S., at 10). Ancilex had only recently been founded, 

in March 1973, by David Lee and Lon Israel. (CX 164, Lee W.S., at 2 ) .  

In these early stages of Ancilex Corp.'s existence, its personnel 

included Jack Jamieson and Ernie Hess, as well a s  Messrs. Grundherr and 
I 

Lee, who were former employees of Diablo/Xerox. (CX 1-71, Grundherr 

w.s., at 10-11). - 
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4 9 .  At Ancilex (Qume) Mr. Grundherr was given overal l  

responsibil i ty for the development o f  the e lectronics  for  the new 

printer t h a t  company had decided t o  b u i l d .  He a lso  worked on the 

development of an exerciser  and control ler  for the computer interface  

w h i c h  were intended for use w i t h  the printer.  I t  was t h e i r  goal a t  

Ancilex t o  develop a daisywheel printer w h i c h  was a better  product and 

a lower priced product t h a n  the Hy Type I printer w h i c h ,  by this time, . 

was on s a l e  by Diablo/Xerox. The f i r s t  prototype of Qume's printer was 

completed by the end o f  1 9 7 3 .  (CX 1 7 1 ,  Grundherr W.S., a t  11-12) .  

SO. Later i n  1 9 7 3 ,  Mr. Grundherr reviewed the work h e  had done 

on the prototype Qume printer w i t h  a patent attorney t o  determine t h e  

patentabi l i ty  o f  h i s  contributions t o  s u c h  pr inter .  He worked w i t h  Mr. 

Kujawa, a patent attorney, i n  the preparation o f  the patent application 

and, a f t e r  reviewing the f i n a l  d r a f t  and agreeing w i t h  i t s  disclosures,  

signed it. He a l s o  executed an assignment ass igning  the e n t i r e  r ight  

to h i s  invention t o  Qume. (CX 1 7 1 ,  Grundherr W.S., a t  23-24) .  That 

application eventually resulted i n  the '129 patent here a t  issue. (CX 

1) 

I 

V I .  THE PROSECUTION HISTORY OF THE '129  PATENT 

51.  The patent application was f i l e d  on July 1, 1974, a t  t h e  - 

PTO and assigned S e r i a l  Number 4 8 4 , 0 5 5 .  I t  named W i l l y  J. Grundherr as 

the inventor and Qume as  the assignee. (RXPT 3, 3rd page) 
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5 2 .  B y  Office Action mailed March 5 ,  1 9 7 5 ,  the examiner 

subjected claims 1-14 t o  r e s t r i c t i o n  or election requirement. The 

examiner found t h a t  r e s t r i c t i o n  t o  one of  several inventions was 

required. He grouped: claims 1-7 together as being drawn t o  a rotary 

printing wheel h a v i n g  a l i g h t  means-disc apparatus t o  indicate the 

Position o f  the print  wheel: claims 8-10 a s  drawn t o  a rotary printing 

wheel having  a memory device and related structure for storing 

m u l t i - b i t  characters and the print  hammer i n t e n s i t i e s  related thereto;  

and claims 1 1 - 1 4  as drawn t o  a control  system used w i t h  a rotary pr int  

wheel for indicating the optimum direction o f  rotation o f  the pr int  

wheel. I n  accordance w i t h  these c l a s s i f i c a t i o n s ,  he found that  the 

inventions were d i s t i n c t  from one another, i n  that they had attained a 

separate s tatus  i n  the a r t  and were separately c l a s s i f i e d ,  so as t o  

require divergent f i e l d s  o f  search. I n  addition, he found that  the 

separate inventions were capable o f  supporting separate patents. (RXPT 

3, Office  Action of 3/5/75). 

53. By amendment f i l e d  March 17, 1375, the applicant traversed 

the examiner's three-way r e s t r i c t i o n  requirement, s t a t i n g  that  the 

claims as grouped by the examiner a l l  emphasize d i f f e r e n t  aspects of 

the same overal l  system. For the purpose o f  complying w i t h  t h e  

procedural requirements o f  the Off ice  Action, however, applicant 

elected Group 11 (claims 8-10) for  further prosecution. (RXPT 3, 
- 

Amendment of  3/17/75). 
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5 4 .  By O f f i c e  Action of October 1 0 ,  1 9 7 5 ,  the restrict ion 

requirement of March 5 ,  1975  was withdrawn, b u t  claims 1-14 were 

r e j e c t e d .  Claims 8-14 were r e j e c t e d  under 35  U.S.C. 1 1 2  as be ing  

i n d e f i n i t e  on the grounds t h a t  the phrase  " s a i d  i n d i v i d u a l  f e t c h e d  

hammer i n t e n s i t y "  i n  c l a i m  8 had no apparent a n t e c e d e n t  b a s i s  and no 

c l e a r  meaning (because  the word fe tched  was improper) and because t h e  

word "said" was m i s s p e l l e d  on l ine  4 of claim 11. Claims 1-7 were 

r e j e c t e d  under 35 U.S.C. 1 0 3  as unpatentab le  over B o s s i  ( 3 , 7 7 3 , 1 6 1 )  i n  

view o f  Jones ( 3 , 2 3 2 , 4 0 4 )  and A l l i n g t o n  ( 3 , 8 5 9 , 5 3 9 ) .  Claims 8-10 were 

rejected under 35  U.S.C. 1 0 3  a s  unpatentab le  o v e r  B o s s i  as a p p l i e d  i n  

view o f  Grundherr ( 3 , 8 5 8 , 5 0 9  - Grundherr I ) .  Claims 11-14 were 

r e j e c t e d  under 35  U.S.C. 1 0 3  as unpatentab le  over  B o s s i  i n  view of 

Jones and Gcundherr. Other p r i o r  a r t ,  Van B u s k i r k  ( 3 , 5 3 1 , 2 5 0 ) ,  Kocher 

( 3 , 5 6 6 , 7 8 2 ) ,  G i l b e r t  e t  al. ( 3 , 8 6 6 , 5 3 3 1 ,  Angl in  e t  a l .  ( 3 , 8 3 7 , 4 5 7 ) ,  

Beery  ( 3 , 7 1 2 , 2 1 2 ) ,  F o l e y  ( 3 , 3 5 3 , 4 8 3 ) ,  B e c c h i  ( 3 , 6 5 1 , 9 1 6 )  , T u t e r t  e l  til. 

( 3 , 3 6 6 , 2 1 4 1 ,  and G a r n e t t  ( 3 , 7 5 5 , 6 8 7 )  were made of record to  show light 

L 

i n t e n s i t y  control ,  p r i n t e r  w i t h  p h o t o e l e c t r i c  c e l l s ,  impress ion  control 

P o s i t i o n a l  c o n t r o l ,  impact control ,  coded d i s k s ,  p r i n t i n g  d e v i c e  with 

p h o t o e l e c t r i c  c e l l s ,  code comparison,  and l i g h t  i n t e n s i t y  control, 

r e s p e c t i v e l y .  (RXPT 3, Office Act ion  of  10 /10 /75) .  

55. An amendment was f i l e d  on January 1 3 ,  1 9 7 6 ,  i n  response  t o  - 

- the  Office Act ion  o f  10/10/75. Claims 1 and 5 were amended to  more 

c l e a r l y  d e f i n e  the encoder d i s c  and feedback loop  which are t h e  s u b j e c t  
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thereof, in order to further distinguish these and their dependent 

claims from the prior art cited by the examiner. Claims 8-14,  although 

intended to be amended, were accidentally omitted from this amendment. 

The REMARKS section of this filing refers to "amendments" to the latter 

claims, to provide for "a memory device having a first portion for 
- 

storing a plurality of multi-bit location characters and a second 

portion for storing a plurality of individual hammer intensity 

characters, and means for sequentially fetching the multi-bit location 

character and the associated hammer intensity character ...," but the 
cited amendments were erroneously left out of the filing. (RXPT 3 ,  

Amendment of 1/13/76, see particularly, at 5,  6,  9-10, 11). 

56.  In the latter filing of the applicant, the Grundherr ' 509  

patent was distinguished from applicant's device as follows (based on 

the amendments which were erroneously omitted from the filing) : 

In Grundherr, each multi-bit location character 
stored in memory 4 3  includes a single bit in the 
most significant bit position which specifies 
one of two alternate hammer intensities for that 
location character (see Fig. 4 ) .  Thus, in 
Grundherr the hammer intensity bit is an 
integral part of the location character. 
Accordingly, it cannot be said that the 
Grundherr ROM 4 3  has a first portion for storing 
the location characters and a second portion for 
storing associated individual hammer intensity 
characters . 

In addition, once a particular location 
character is specified by an ASCII character 
stored in registers 41, 4 2 ,  both the bits 
representing the character location and also the 
hammer intensity bit are simultaneously fetched 

37 



from ROM 43, the location bits being routed to 
adder units 57, 58 and the intensity bit being 
routed to the hammer logic via gate 44. In the 
applicant's device, on the other hand, after an 
ASCII character is placed in register 83 (Fig. 
8) the multi-bit location character located in 
the upper half of ROM 91 is read out to 
arithmetic unit 93 until the select control 
signal changes state, indicating that the print 
wheel is in position. Thereafter, the hammer , 

intensity character associated with that 
location character is fetched from the lower 
half of ROM 91 and routed to the hammer drive 
unit 95 to control the intensity with which the 
hammer is operated. Stated differently, in 
Grundherr the location bits and the intensity 
bit are simultaneously read out during the print 
wheel rotation and hammer firing cycle, while in 
the applicant's system as claimed a location 
character is first read out after which the 
associated hammer intensity character is 
sequentially read out. It is further noted that 
it is technically impossible to modify the 
Grundherr arrangement in order to provide 
sequential read out of the location bits and the 
intensity bit while still remaining within the 
scope of the Grundherr disclosure since every 
bit in the addressed row of ROM 43 is 
immediately read out once that row is addressed 
by the character in registers 41, 42. 

Claims 11-14 stand rejected under 35 U . S . C .  
103 as unpatentable over Bossi in view of Jones, 
Grundherr, and Markkanen et al. or Deyesso et 
al. Independent claim 11 as presently amended 
defines the memory device as including means 
responsive to an access control signal for 
sequentially reading out a multi-bit address 
character and the associated hammer intensity 
character specified by a character stored in a 
first storage means, and defines the timing and 
control means as including first means for 
generating the access control signal to effect 
read out of the multi-bit address character and 
subsequent read out of the associated hammer 
intensity character when a differential signal 
from an arithmetic unit indicates that a print 
wheel is corrected a [sic] aligned for printing 
a symbol represented by the character stored in 
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the f i r s t  storage means. The arguments above 
set t ing forth the def ic iencies  i n  the' Gruhdherr 
reference apply w i t h  equal force to claim 11. 
(Emphasis i n  o r i g i n a l ) .  

(RXPT 3 ,  Amendment of 1 / 1 3 / 7 6 ,  a t  10-11).  - 

57. The a p p l i c a n t  d i d  not t r e a t  the Beery '212  patent 

i n d i v i d u a l l y  i n  the REMARKS sect ion,  but argued that it and the other 

remaining references c i ted by the examiner had been "carefully 

considered but are not seen t o  supply the def ic iencies  i n  the 

references c i t e d  a s  noted above." (RXPT 3 ,  Amendment of  1/13/76, a t  

1 2 ) .  Mr. Kujawa,  the patent attorney i n  charge of  this application, 

t e s t i f i e d  herein t h a t  he was of  the opinion t h a t  no greater reference 

t o  Beery '212 need be made, I n  so deciding he "re l ied on the f a c t  that  

the Examiner had c l e a r l y  reviewed this  patent,  applied the Grundherr 

' 5 0 9  patent and other references against the claims;  and merely c i ted  

Beery '212 a s  of interest  i n  the disclosure of a printing system 

incorporating an impression control function." Thus, he considered 

Beery '212 t o  be merely cumulative prior a r t .  (CX 174, Kujawa W.S., a t  

58. By Office Action of  March 2 6 ,  1976, the examiner re jected 

claims 1 ,  3-5, 7-16.'' Claims 1 ,  3-5, 7 and 15-16 were re jected under 

3 5  U.S.C. 1 0 3  as unpatentable over Bassi i n  view o f  Jones and 

Allington. Claims 8-14 were again re jected under 35 U.S.C. 1 1 2 ,  a s  

I 

- 

being indef ini te .  Claims 8-10 were again re jected under 35 U.S.C. 1 0 3  

- 4 /  C l a i m s  2 and 6 had been cancelled and claims 15 and 16 added 
i n  this  amendment. (RXPT 3 ,  Amendment o f  1/13/76). 
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as unpatentable over Dossi in view of Grundhecc, and claims 11-14 were 

again rejected under 3 5  U.S.C. 103 as unpatentable over Bossi in view 

of Jones and Grundherc. (The amendment affecting the latter three 

rejections were those which had been omitted from the filing). In 

making the rejections of claims 8-10 and 11-14, the examiner noted the 

fact that he did not understand applicant's arguments regarding alleged 

limitations on these claims, since such limitations do not appear in 

the claims. (RXPT 3 ,  Office Action of 3 /26 /76 ,  =particularly, at 4 ,  

5). 

c 

59. The Office Action of 3/26/76  was made FINAL. (RXPT 3 ,  

Office Action of 3 . /26 /76) .  

60 .  Upon receipt of the final rejection, Mr. Kujawa realized 

that the intended amendments to claims 8 and 11 were erroneously 

omitted from the 1/13/76 filing. Since the application was then under 

final rejection, he decided that the best way to proceed would be to 

file a streamlined continuation application and a preliminary amendment 

to correct this error. (CX 174, Rujawa W.S.,  at 10-11). 
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61 .  The coritinuation application was f i l e d  on June 28, 1976, 

and it was assigned S e r i a l  Number 700,654. (RXPT 2). I n  the 

application Mr.  Kujawa asked the PTO t o  make a copy o f  the former 

application. Thus, the o r i g i n a l ,  unamended application was made part 

o f  the f i l e .  (Kujawa, T r .  1085). 

c 

6 2 .  The preliminary amendment t o  c o r r e c t  the e a r l i e r  erroneous 

omissions was not f i l e d  u n t i l  December 1 0 ,  1976. (RXPT 2, Preliminary 

Amendment of  12/10/76). 

6 3 .  In about A p r i l  1977 Mr. Kujawa checked on the s tatus  of 

this  application and found that it was stuck i n  the application branch 

for c l e r i c a l  reasons. I n  order t o  speed up the prosecution, he then 

f i l e d  a copy o f  the or iginal  application together w i t h  a declaration 

s tat ing i t  was a t rue  and correct  copy. However, he mistakenly 

designated the s e r i a l  number o f  the continuation application w i t h  the 

Original ,  parent s e r i a l  number -- 485,055. (Kujawa, Tr. 1088; RXPT 2, 

Advisory Letter  and Declaration f i l e d  4/18/77). 

64 .  By Office Action of  August  23, 1977, Examiner Rader 

re jected claims 1 - 1 4  o f  the application. The grounds for re ject ion 

were much the same a s  i n  the parent f i l e .  Claims 8-14 were again - 

rejected under 35 U.S.C. 1 1 2  as being indefinite  f o r  the same reasons - 
c i t e d  i n  the Off ice  Action of  10/10/75 i n  SN 485,055. Claims 1-7 were 
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again re jected under  35 U.S.C.  1 0 3  as unpatentable over Bossi i n  view 

o f  Jones a n d  Allington. Claims 8 - 1 4  were again re jected under 3 5  

U . S . C .  1 0 3  a s  unpatentable over B o s s i ,  but i n  t h i s  instance, i n  view o f  

L u n d q u i s t  ( 4 , 0 0 4 , 5 0 3 ) ,  Deyesso e t  a l .  (3,789,971) , or Markkanen e t  a l .  

(3,586,953) -- instead o f  Grundherr. (RXPT 2, Office Action of 
c 

8 / 2 3 / 7 7 ) .  

65. Upon receipt  of t h i s  Off ice  Action, i t  became apparent t o  

Mr. Kujawa t h a t  the  preliminary amendment had s t i l l  not found i ts  way 

t o  the examiner, s ince claims 15 and 1 6 ,  added by way of t h e  

preliminary amendment, were not referred t o  i n  the Off ice  Action. (CX 

174, Kujawa W.S., a t  12; RXPT 1 0 ,  &der Dep. a t  25, 26). 
a 

6 6 .  The Office Action of 8/23/77 set a shortened statutory time 

period for response t o  s u c h  action w h i c h  would expire three months from 

the date thereof -- on November 23, 1977. (RXPT 2, Office  Action of 

8/23/77). 

67. Mr. Kujawa prepared another amendment dated November 2 3 ,  

1977, incorporating the same l imitations as the preliminary amendment 

and incorporating new remarks t o  address the new combination of 
. 

references used t o  r e j e c t  claims 8-14. (CX 174, Kujawa W.S.-, a t  1 2 ) .  
- 

68. However,. i n  mailing the new amendment on the l a s t  possible 

date,  Mr. Kujawa fa i led t o  date the c e r t i f i c a t e  on the f i r s t  page of 
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1 

the amendment a n d ,  since the amendment was not received i n  the Patent 

Office u n t i l  November 2 8 ,  1977, the application went abandoned. 

(Rujawa, T r .  1 0 8 8 ) .  

6 9 .  On December 2 0 ,  1977, Mr. Kujawa mailed a petition and 

declaration to the PTO requesting that the holding of  abandonment be 

withdrawn. 

date of November 2 3 ,  1977, shown on the f i r s t  sheet of the amendment. 

The PTO denied such petition on the ground that Section 1.8 of  T i t l e  37 

of the Code of Federal Regulations requires that the c e r t i f i c a t e  s t a t e  

the d a t e  o f  deposit w h i c h  was not done. It  was also noted that there 

was no basis to  assume t h a t  a typing date m u s t  also represent the mail 

deposit d a t e .  (RXPT 2 ) .  

He contended t h a t  the PTO should give e f f e c t  to the t y p i n g  

7 0 .  On March 13, 1978, Mr. Rujawa f i l ed  a Renewed Petition To 

Revive stating the facts  concerning the omission from the Certif icate 

of  the date of mail deposit of the November 2 3 ,  1977 Amendment and 

noting the hardship on applicant if the application were to  be 

abandoned due to t h i s  technical error. 

h i s  secretary were attached to the petition. (RXPT 2 ) .  

Affidavits of  Mr. Kujawa and 

71. On May 12, 1978, the petition was granted-and the delay i n  
. .  - prosecution was held to  be unavoidable. (RXPT 2 ) .  

7 2 .  By Office Action of May 25, 1 9 7 8 ,  a l l  of  the claims were 
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allowed on the basis of applicant's communications of December 10, 

1976, November 28, 1977 and March 13, 1978, and a telephone interview 

with Mr. Kujawa on May 24, 1978. (RXPT 2, Office Action of 5/25/78). 

c 

73. After the Office Action of August 23, 1977 (FF 64, supra) 

there was a changa in the examiner assigned to this application. The 

original examiner, Ralph T. Rader, who had been in charge of this 

application since the parent application, SN 485,055, was replaced by 

Paul T. Sewell. (RXPT 2 ,  Office Action of 8/23/77, Office Action of 

12/9/77) 

74 .  At some time after Mr. Rader had issued his Office Action 

I of 3 / 2 6 / 7 6  in the parent application file (FF 58-59, supra) and prior 

to his Office Action of 8/23/77 in the continuation application file 

(FF 6 4 ,  supra), Mr. Rader decided that the Grundherr '509 patent was 

not a good reference as against this particular application, since the 

'509 patent had an issuance date of January 7, 1975, which was after 

the filing date of the parent application and, the two (Grundherr I and 

Grundherr 11) show the same inventive entity (Willy J. Grundherr). He 

made a handwritten notation to this effect in the upper right-hand 

corner of the search sheet at the rear of the parent file, SN 485,055. 

(RXPT 3, Search sheet, 4 pages from rear of file: RXPT 10, Rader dep., 

* 

- at 30-32). 

75. There is no evidence of record that this examiner's opinion 
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o f  the val idi ty  o f  the ' 5 0 9  patent as a reference against the Grundherr 

11 application was ever communicated t o  Mr. Kujawa. However, Mr. Rader 

d i d  not rely on Grundherr ' 5 09  i n  h i s  Office Action o f  8/23/77. (RXPT 

2 ,  Office Action o f  8/23/77). 
c 

76. Section 304 of the Manual o f  Patent Examining Procedure 

provides as follows: 

Where applicant has pending two applications w i t h  
overlapping subject matter claimed therein,  and assigns 
one of the applications i n  i t s  e n t i r e t y ,  w h i c h  
assignment i s  d u l y  recorded i n  the Patent and Trademark 
O f f i c e ,  the assigned application a t  once may become a 
reference against the second application for a l l  common 
subject  matter disclosed,  irrespective o f  the dates o f  
f i l i n g  o f  the two applications, and a l s o  of any 
subsequent assignment of  the second case t o  another 
assignee . 

(Manual of  Patent Examining Procedure, S 304 (1976)). 

7 7 .  The ' 5 0 9  patent reveals that it was assigned t o  Xerox 

Corporation. (RXT 4 1 ) .  

78. Concurrent correspondence between M K .  Kujawa and foreign 

patent associates and correspondence between the patent law firm and 

Qume executives reveal that  Mr. Kujawa was convinced throughout the 

prosecution o f  this  patent application that the '509 patent was a valid 

prior a r t  reference i n  t h i s  application. (RXPT 72, 73, 74, 75, 79, 

189). His testimony, w h i c h  I c r e d i t ,  confirms t h i s  f a c t .  (CX 174, 

* 

- 

Kujawa W.S., a t  18; Kujawa, Tr. 1055). 
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73. The evidence of iecord herein does not show conclusively 

whether or not Examiner Sewell considered the '509 patent in allowing 

the claims in SN 700,654, the continuation application. Mr. Sewell had 

no recollection as to whether he reviewed the '509 patent at any time 

during the portion of the examination that he conducted in SN 700,654. 

(RXPT 7, Sewell Dep. at 25-26). He did testify that it was the PTO's 

general practice, when considering continuation applications wherein he 

inherited the application from another examiner, to give full faith and 

credit to the prior examiner's work. "If everything is in order in the 

file wrapper, then unless there is something which needs to be checked, 

there isn't reason to go back to the parent, in general." (RXPT 7, 

Sewell Dep., at 43-44). However, at the same time he stated that he 

did not have a general practice in examining continuation applications 
, 

with respect to reviewing parent applications -- "Each case is done on 
a case-by-case b a s i s . "  (RXPT 7, Sewell Dep., at 44-45). Moreover, in 

his allowance of the claims in this application he cited to certain 

communications from applicant, including that of 10/10/76, which stated 

as follows in the REMARKS section: 

T5is amendment effects certain editorial corrections to 
the specification of the application, and adds 
limitations to more perspicuously distinguish the 
nature of the applicant's invention from the references 
cited and applied in the course of prosecution of the . 
parent application serial no. 485,055, filed July 1, 
1974 fo r  ROTARY WHEEL PRINTING SYSTEM. 

(RXPT 2, Amendment of 10/10/76, emphasis added). 
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30 .  There is also no evidence to establish whether or not Mr. 

Sewell considered the Beery '212 patent in allowing the claims in SN 

700,654. (RXPT 7, Sewell Dep. , at 27-28), This patent was not used as 

a reference in any of the rejections, following the Office Action of 
L 

81. In contemporaneous correspondence, primarily with foreign 

patent agents and attorneys, Mr. Kujawa stated the opinion that the 

most pertinent prior art references against Grundherr 11,  were the 

Grundherr '509 patent and the Beery '212 patent. Of course, in such 

communication he expressed the belief that the suit patent herein, 

Grundherr 11, could be distinguished from each of these patents for 

various reasons given therein. (RXT 75, 189; see also, RXT 77-79). 

82. Also contemporaneously with the prosecution of the parent 

application and the continuation application relating to the suit 

patent, complainant Qume was engaged in litigation with Xerox in which 

Xerox charged Qume and its co-founder David Lee with,'among other 

things, infringement of the '509 patent, theft and misuse of trade 

secrets, and breach of contract and breach of trust. (RXPT 8-2, at 

3 . 4 - 3 . 5 ;  Lee, Tr. 1267; Kujawa, T r .  1116). 

. 
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8 3 .  I n  connection w i t h  that  l i t i g a t i o n  Qume took c e r t a i n  

positions regarding the charges made against i t  i n  such l i t i g a t i o n .  

Included among those positions were i t s  arguments that :  

(a)"The electronic system employed i n  the '509 patent 
i s  comprised of  well-known electronic  components .... 
The basic b u i l d i n g  blocks disclosed i n  the '509 patent 
are shown as comprising a Character Register ( A ) ,  Read 
O n l y  Memory (hereinafter  ROM) (B), an Adder/Print 
Control U n i t  ( C ) ,  a Print Wheel ( D ) ,  and a Printer 
Hammer U n i t  (F) .... 
None o f  the individual components o f  the F i g .  1 system 
are per se new, and each o f  the components operates i n  
i t s  conventional and intended manner .... 
There i s  no new element i n  the ent ire  system and each 
o f  the elements performs i t s  conventional and intended 
function. As the patentee Grundherr himself has 
t e s t i f i e d ,  the overall  function o f  the combined 
elements p t c d x e s  nothing more nor l e s s  than what would 
be obvious and expected t o  anyone o f  ordinary s k i l l  i n  
the a r t s .  

(RXPT 8 - 2 ,  Qume's T r i a l  Memorandum i n  Respect o f  the Patent 
Issues,  Xerox v. Qume, a t  Bates Nos. 14905-12). 

( b ) I n  arguing that the subject  matter o f  the '509 
patent " i n  a l l  s ignif icant  aspects was put into  
pract ice  by IBM i n  i t s  manufacture and s a l e  o f  the IBM 
S e l e c t r i c  typewriter . . . , I  Qume stated that :  

"The choice by Grundherr of u s i n g  a ROM rather than 
some other perhaps more expensive or bulky memoty 
system was both obvious and understandable. Not only 
would Grundherr's selection of a ROM, not Constitute an 
invention, b u t  i t  could possibly be said that Grundherr 
would have been d e r e l i c t  i n  h i s  engineering competence 
had he selected some other more expensive or cumbersome 
system f o r  t h i s  particular c i r c u i t  arrangement. 

(RXPT 8 - 2 ,  a t  Bates Nos. 14925-26). 

. 

( c )  I n  arguing that the ' 5 0 9  patent was invalid over 
the Beery prior a r t  reference,  Qume argued that the 
principal difference between the ' 5 0 9  patent and Beery 
' 2 1 2  was that the '509 patent speci f ies  that the 
character location and hammer intensity data must be 



"simultaneously" read out of the memory device, 
whereas in Eeery '212 such data are generated 
"sequentially." It urged further, however, that in 
comparing these two patents, "[tlhe patent examiner 
was simply in error in reaching a legal conclusion 
that the difference between 'sequential' and 
'sim.Jltaneous' activity rose to the level of 
inveation." 

(RXPT 8-2, at Bates Nos. 14917-23, 14924). 

(d) At another point in its trial memorandum? however, 
Rume did urge that the "simultaneous" generation of 
position and hammer force signals in the ' 509  device 
distinguished it from the Qume device (the '129 
device) which generates this data "sequentially." 
(RXPT 8 . 2 ,  at Bates Nos. 14920-23). 

84. The positions taken by Qume in the Xerox v. Qume litigation 

included a number of alternate defenses, including allegations of 

invalidity of the '509 patent and non-infringement thereof by the Qume 

device. (RYPT 8.2 at Bates Nos. 14900-56, Qume's Trial Memorandum in 

the Xerox v. Q u m ~  litigation) . Yoreover, other contemporaneous 

internal dmuments of Qume and its patent attorneys take positions 

which are opposed to some of thoye taken in that litigation, including 

those noted in subparagraphs ia) through (c) of FF 83. (See, RXT 

7 2 ,  73, 7 4 ,  75, 77-79 and 189). 

85.  Applicant did not inform the patent examiner during the 

prosecution of either the parent application, or the continuation 

application, that it considered the '509 patent and the Beery '212 

patent to be the most pertinent prior art references (FF 81), nor of 
- 

the argulnents set forth in FF 83, which it had made in the Xerox V. 
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l i t i g a t i o n .  (Kujawa, T r .  1 1 5 1 ;  RXPT 2 ,  3 ) .  

86 .  A p p l i c a n t  a l s o  d i d  not inform ei ther  examiner  t h a t  the Hy 

Type I p r i n t e r ,  based on the ' 5 0 9  p a t e n t ,  and i t s  maintenance manual 

were on s a l e  and d i s t r i b u t e d  more t h a n  one y e a r  before the f i l i n g  d a t e  

of a p p l i c a t i o n  SN 4 8 5 , 0 5 5 .  

1 1 6 7 ) .  

(Grundherr ,  T r .  673 :  Kujawa, T r .  1 1 3 5 ,  

V I I .  THE RELEVANT ART AND D E F I N I T I O N  O F  PERSON O F  ORbINARY SKILL IN THE 
ART 

8 7 .  The r e l e v a n t  f i e l d  of  a r t  i n v o l v e d  i n  t h i s  matter is  t h e  

d e s i g n  and implementat ion of control l o g i c  for  p r i n t i n g  s y s t e m s ,  

e s p e c i a l l y  r o t a r y  wheel p r i n t i n g  systems.  (CX 1,  5 ,  Grundherr ,  Tr .  

8 5 0 - 5 2 ;  B e e r y  T r .  1006-14 ;  Campbel l ,  T r .  2029-34: RXT 1 2 8 ,  Simpson W.S. 

a t  2 -4 ,  6,  7 :  Simpson, Tr. 1 4 9 7 ,  1 5 1 0 ,  1 5 1 4 - 1 5 ,  1 5 2 0 - 2 3 ,  1 5 2 4 ,  1 5 2 5 ,  

1 5 2 6 ,  1 5 2 8 - 2 9 ,  1 5 3 0 ,  1 5 3 4 ,  1 5 3 6 ,  1 5 3 8 ;  - see p a r t i c u l a r l y ,  Simpson, T r .  

1 5 2 8 - 2 9 ,  1 5 3 0  and 1 5 3 4 ) .  

88 .  I t  is  the contention of  r e s p o n d e n t s ,  based  upon t h e  

t e s t i m o n y  o f  two of  t h e i r  e x p e r t  witness, t h a t  t h e  f i e l d  of a r t  

r e l e v a n t  to  c l a i m  8 o f  the suit p a t e n t  was s o l e l y  one o f  logic d e s i g n .  I 

( R T F  9 2 - 9 8 ;  Highleyman, ,  Tr. 1594-96 :  Wakerly, Tr .  1 4 2 4 - 2 5 ;  S e e  also, 

RXT 1 2 7 ,  B e r n s t e i n  W.S., a t  1 6 - 1 7 ) .  I t  is  s i g n f f i c a n t  t h a t  both  Dr. - 
Highleyman and Wakerly hold d o c t o r a t e  d e g r e e s  i n  e lec t r i ca l  e n g i n e e r i n g  

and e x t e n s i v e  backgrounds i n  the e l e c t r i c a l  and computer e n g i n e e r i n g  

' 
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fields. Neither could be considered as merely persons of  ordfnary 

s k i l l  i n  the  f i e l d  o f  logic design. (RXT 216; Wakerly, Tr .  

1396-1400). Another expert presented by respondents, Dr. Bernstein had 

a Ph.D. i n  mathematics. Although he had no formal training i n  

engineering, he has had pract ical  experience i n  the engineering f i e l d  

c 

from reading t e x t s  and dealing w i t h  engineers. (Bernstein,  Tr. 

1656-57). His experiences i n  the computer f i e l d  have included both 

software and hardware design. (Bernstein,  Tr .  1 6 6 5 ) .  He considers 

himself to be a person of superior s k i l l  i n  the a r t ,  a t  l e a s t  i n  some 

respects ,  (Bernstein, Tr. 1711). 

89.  I n  defining the relevant a r t  and a person o f  ordinary s k i l l  

i n  the a r t ,  T f i n d  the testimony of  another o f  respondents' witnesses,  

Mr. Claude 0. Simpson t o  be far  more instructive. Mr. Simpson i s  an 

e lectronics  engineer who, i n  the period 1972-74, was doing work w h i c h  

i s  h i g h l y  relevant t o  these issues. I n  1971 he s tarted a company known 

as D a t a  Applications International  (DAI) i n  Brussels ,  Belgium. The 

a c t i v i t i e s  o f  t h i s  company were directed t o  computer systems 

engineering, consulting and programming. One of  D A I ' S  i n i t i a l  c l i e n t s  

- 

was INTEL w h i c h  was one o f  the leaders i n  the e lectronic  f i e l d  and who 

was responsible for  the introduction of  microprocessor c h i p s .  (RXT 2 8 ,  
e 

Simpson W . S .  , a t  1 - 2 ) .  

90.  I n  the f a l l  of 1972, Mr. Simpson was contacted by 

Triumph-Adler (one of the respondents herein) a t  the suggestion O f  
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their local INTEL sales engineer. Triumph-Adler was then interested in 

learning how microprocessors could be programmed and integrated into 

circuitry for its typewriters. (UT 128, Simpson w.S., at 2-3). 

91. Mr. Simpson "first agreed to provide a three day training 

course in microprocessor technology. His lecture notes and class 

exercises were directed toward a typewriter environment ... During the 

class sessions,the discussion and exercises were directed toward the 

theoretical design of a set of firmware logic modules that would 

control the movement of a type head in response to a position specified 

by a multi-bit input code whose origin could, for example, be the 

result of key depression ... Basically, the discussed design would 

1 control four ( 4 )  stepping motors by pulse sequencing . . . . I  (RXT 128, 

5/ Simpson W.S., at 3) .- 

92. After the three day course, Mr. Simpson was asked to stay 

on at Triumph-Adler for an additional two days to discuss his class 

model and further refinements with Triumph-Adler personnel. At the end 

of this further study period Triumph-Adler gave DAI  a contract to 

complete a feasibility study for a typewriter with the design concept 

advanced during the course. A development program in association with 

Triumph-Adler was formalized. Together, they proceeded to fur-ther 

formulate design specifications for a typewriter whose logic was - 

completely controlled using a microprocessor. (RXT 128, Simpson W.S., 

- S/ Mr. Simpson uses the term "firmware" to refer to a program for 
a microprocessor that has been resided in a ROM, and the program is 
then not changeable. (Simpson, Tr. 1543). 
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a t  6 ) .  Work on the Triumph-Adler p r o j e c t  p r o g r e s s e d  through 1973. The 

D A I  t y p e w r i t e r  contro l  firmware was coded and t e s t e d  dur ing  the summer 

and fall o f  1 9 7 3 .  The f i n a l  d e l i v e r y  by DAI o f  the control  programs 

and t h e i r  a c c e p t a n c e  by Triumph-Adler was made i n  the f a l l  o f  1973. 

(RXT 128, Simpson W.S., a t  10-11). 

c 

93. Triumph-Adler comple ted  work on the p r o t o t y p e  of  the 

t y p e w r i t e r ,  by i n t e g r a t i n g  the contro l  programs and d a t a  t a b l e s  from 

D A I ,  i n  the winter o f  1973-1974. Mr. Simpson a c t u a l l y  typed on the 

machine a t  t h i s  time. (RXT 128, Simpson W.S., a t  11). T h i s  work by 

D A I  and Triumph-Adler spanned the time p e r i o d  of  November 1972 t o  

January 1974. (S impson,  Tr .  1497). 

4 

94 .  The work of  the Triumph-Adlet e n g i n e e r s  and t h e i r  i n p u t  

in to  t h i s  p r o j e c t  was a very essent ia l  p a r t  of this  c o o p e r a t i v e  venture 

between D A I  and Triumph-Adler. As Mr. Simpson t e s t i f i e d  

We never  had s a i d  we knew a b o u t  
t y p e w r i t e r s .  I n  f a c t ,  the  o r i g i n a l  ' 

d i s c u s s i o n  evolved  around c o n t r o l l i n g  
the type  b a l l  and s p i n n i n g  it and 
s t e p p i n g  it and so on. Obviously  we 
d i d n ' t  know a n y t h i n g  about impact  
s t r e n g t h .  We d i d n ' t  know anyth ing  a b o u t  
the a c c u r a c y  w i t h  w h i c h  you have t o  
p u l s e  the motors t o  achieve c e r t a i n  
s p e e d s  and so on. And t h i s  was what  was 
brought  i n t o  the d i s c u s s i o n  by the 
Triumph e n g i n e e r s  i s  t h a t  sort o f  
d i s c u s s i o n  and t r y i n g  t o  match t h a t  w i t h  
our l o g i c  p r o p o s a l s .  

. 

(S impson,  Tr .  1 5 2 5 ) .  
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95. DAI provided "the program, the detailed level." It wrote 

the program for the controller and assisted the Triumph-Adler design 

engineers in interfacing and making the controllers together with the 

mechanical drive motor and the specifications therefore. (Simpson, Tr. 

1534). 

95. According to Mr. Simpson, microprocessors were relatively 

new in 1972-1973. DAI acted as an application group for INTEL to go to 

their prospective customers and explain to them how microprocessors 

might be useful inside logic designs, and that is the way Mr. Simpson 

came in contact with Triumph-Adler. (Simpson, Tr. 1524). It is 

significant that after this project was complete DAI had no further 

contact with Triumph-Adler. Mr. Simpson "assumed that their engineers 

had been trained enough to go forward themselves." (Simpson, Tr. 1530). 

97. D A I  agreed to keep all of its work for Triumph-Adler 

confidential for a two year period. DAI did not publish any of its 

work and Mr. 

(Simpson, Tr. 1498). 

Simpson was unaware of any publication by Triumph-Adler. 

. 
98. The cooperative venture of DAI and Triumph-Adler, as 

outlined in FF 89-97, above, is illustrative of the relevant-field of 

art and the state of that art in the period 1972-1974, the relevant 

time period for this investigation. It makes it clear that the 

- 
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relevant f i e l d  of a r t  i s  not simply logic design completely divorced 

from p r i n t i n g  system technology, a s  contended by respondents. (FF 

88). Rather, the relevant f i e l d  of a r t  i s  the design and 

implementation o f  control logic for printing systems, especia l ly  rotary 

wheel p r i n t i n g  systems. (FF 89-97). 

- 

99. Such experience also negates the testimony o f  respondents' 

experts who t e s t i f i e d  t h a t  the manner o f  address o f  a ROM as  used i n  

the ' 1 2 9  patent was well known i n  the a r t  during t h i s  time period and 

t h a t  i t  was obvious t o  employ a ROM i n  the manner s e t  forth i n  claim 8 

o f  the suit patent. (RTF 97-98). It  is c l e a r  that  the ROM technology 

was new enough and enough of a mystery i n  the printing system f i e l d ,  SO 

t h a t  the engineers a t  Triumph-Adler d i d  not know how t o  u t i l i z e  it 

during this 1972-1974 period, It was t h u s  necessary for  them t o  hire  

an outside s p e c i a l i s t  to explain t h i s  new technology t o  them. (FF 

89-97). 

100. Furthermore, this  experience shows t h a t  the logic designer 

could not by himself produce an e lectronic  typewriter'or other printing 

system such as the Qume printer ,  without s p e c i f i c  experience i n  t h a t  

f i e l d .  (FF 94). 
* 

101. The testimony o f  Mr. Simpson accords w i t h  that  o f  Messrs, 

Grundherr and Beery concerning t h e  definit ion of a person of  ordinary 

s k i l l  i n  the relevant art .  Mr, Grundherr indicated that  it would take 

a t  l e a s t  s i x  to nine months experience working w i t h  printers t o  make an 
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e l e c t r o n i c s  engine?c into a person of ordinary s k i l l  i n  t h i s  a r t .  A 

technician,  without an e lectronic  engineering degree, would require a t  

l e a s t  f i v e  years of experience. (Grundherr, T r .  850-52). Mr, 

Grundherr added that  whether such person were an engineer or a 
P 

technician,  he O K  she would also have to  be a creative person. 

(Grundherr, T K ,  851). Mr. Beery, i n  describing a person of  ordinary 

s k i l l  i n  the a r t  t e s t i f i e d  that one important element was that  

Y o u  have to be down i n  the arena and have 
done it and i f  you weren't down i n  the 
arena, i f  you haven't practiced t h i s ,  you 
weren't prof ic ient  a t  i t .  You weren't 
familiar w i t h  the problems associated w i t h  
p r i n t i n g  . 

(Beery, T r .  1 0 0 6 ) .  

, 
Mr. Beery went on to  indicate that  it m i g h t  take an engineer as  much as 

f ive years t o  become prof ic ient  i n  printer  designing. (Beery, Tr ,  

1008).  He further indicated that experience sole ly  i n  logic  design 

would be i n s u f f i c i e n t .  The person m u s t  understand the problem. 

(Beery, Tr. 1 0 0 9 )  - I t  was Mr. Beery's opinion that  b o t h  the use of the 

ROM by Grundhetr and the feedback loop (claim 1) were inventions. 

(Beery, Tr . 1 0 0 9 )  .- 6/ 

- 6/ I f  the Grundherr and Beery testimony were standing alone, I 
would have to  consider their  personal interest  i n  t h i s  
investiqation. Mr. Grundherr i s ,  o f  course, the inventor o f  the 
'129 device. M K .  Beery i s  an employee of  I T T ,  the parent 
corporation of complainant Qume (CX 173, Beery W.S., a t  2)  and a 
former employee of Qume (Beery, Tr. 9 5 3 - 5 4 ) .  However, i n  View of  
the corroboration by the Simpson testimony, I must c r e d i t  their  
testimony concerning the relevant f i e l d  of  a r t  and the def ini t ion o f  
a person o f  ordinary s k i l l  i n  that a r t ,  regardless of  their  
interests .  
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1 0 2 .  A c c o r d i n g l y ,  I f i n d  that a person o f  ordinary s k i l l  i n  

the relevant a r t ,  during the period 1972-1974, was an e l e c t r o n i c s  

engineer w i t h  a t  l e a s t  s i x  t o  nine months hands-on experience i n  the 

design and implementation o f  control logic  for printing systems, e i ther  
- 

the g o l f - b a l l  type printing system or a rotary wheel printing system, 

or a technician w i t h  a t  l e a s t  f i v e  years experience i n  the design and 

implementation of control logic for such a system.' 7/ 

V I I I .  PRIOR ART 

A .  Clairr, 1 

103. I n  all three r e j e c t i o n s  o f  claim 1 and i t s  dependent 

claims,  twice i n  the parent f i l e  and once i n  the continuation f i l e ,  the 

examiner re jected claims 1 and i t s  dependent claims under 35 U.S.C. 

103, as unpatentable over Bossi ,  i n  view o f  Jones and Allington. (RXPT 

3, Office Actions of 10/10/75 a n d  3/26/76; RXPT 2, Office Action of 

8/23/77) .. 

1 0 4 .  The Bossi patent (3,773,161) " r e l a t e s  t o  s e r i a l  high-speed ' 

impact printers employing the on-the-fly principle of  printing ... 
w h i c h  accomplish printing by means o f  a printing hammer and a s t r i k e  

res is t ing platen,  O K  printing bed." (CX 9, Col. I ,  l i n e s  5 - 1 0 ) ,  One - 

s u c h  printer would employ a daisywheel type "type-carrying member" 

- 7/ I have i n c l u d e d  gol f -bal l  type printing systems i n  this 
definit ion since the testimony of Mr. Simpson indicates there are  
many s i m i l a r i t i e s  involved i n  these two technologies. (RXT 128,  
Simpson W.S., a t  3 - 9 ,  Simpson, T r .  1497). 
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which is " m a i n t a i n e d  i n  appropriate motion so t h a t  all of the 

characters o f  the type-carrying member pass sequentially through a 

predetermined p r i n t i n g  position. The type-carrying member i s  mounted 

on a p r i n t i n g  carriage on w h i c h  the printing hammer i s  mounted, and the 

c 

entire carriage moves either by a continuous or a step-by-step motion 

along the p r i n t  line." (CX 9 ,  Col. 1 ,  l ines  11-21). The "Background 

of the Invention" goes on to describe some disadvantages i n  the prior 

a r t  o f  such printers. (CX 9 ,  Col. 1 ,  l ines  25-67 ) .  The Bossi 

invention i s  described as remedying these problems by providing for 

"two dist inct  p r i n t i n g  hammers to operate selectively i n  two distinct 

phases of motion o f  the p r i n t i n g  carriage and two dist inct  sectors of 

the type-carrying member . . . thereby permitting the successive printing 

of two characters i n  consecutive printing positions and w i t h  a very 

short interval o f  time from one to the other. (CX 9 ,  C01.2, l ines  

3 - 1 3 ) .  The preferred embodiment i n  Bossi includes a daisywheel 

type-carrying member, i .e. ,  a type-carrying member consisting o f  a 

p l u r a l i t y  of radial reeds, or blades. "The characters are provided in 

r e l i e f ,  each on the extremity of  a teed." (CX 9 ,  Col. 2 ,  l ines  44-47:  

Figs. 1 ,  2a and 2 b ) .  

1 0 5 .  The Bossi device, as noted i n  FF 1 0 4 ,  i s  an on-the-fly 

printer w h i c h  includes a t i m i n g  disc w h i c h  rotates i n  synchronism w i t h  
- 

the character member and i n  fixed relationship w i t h  the movement of the 

printing carriage. This disc i s  keyed to the shaft of the motor and 
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cooperates w i t h  certain sensors ( o p t i c a l ,  magnetic or other)  w h i c h  

supply suitable pulses for character t i m i n g  and recognition. (CX 9 ,  

Col. 2 ,  l i n e s  51-54). The disc presents a sequence o f  notches on i t s  

periphery, each notch corresponding t o  a character position on the 

character member. 

passage of  each notch i n  front o f  a detecting head, an e l e c t r i c  pulse,  

w h i c h  i s  applied t o  the i n p u t  terminal o f  an e lectronic  binary 

counter. The d i s c  and the detecting head const i tute ,  i n  general terms, 

a detecting means for  detecting the position o f  rotation of the type 

c a r r y i n g  member w i t h  respect t o  a reference point. The output leads of 

the counter supply a binary code representing the d i f f e r e n t  characters 

w h i c h  reach a printing position i n  successive intervals ,  The output 

s i g n a l s  are applied t o  input terminals of  a comparison c i r c u i t  w h i c h  

r e c e i w s  other i n p u t  leads thereof,  a binary code representing the 

- 

A sensor generates, i n  correspondence w i t h  the 

character t o  be printed. When the code of  the character i n  the 

printing position matches the code of the character t o  be printed, the 

comparison c i r c u i t  issues a print command w h i c h  i s  applied selectively 

t o  one of  the two hammers provided on the printer.  (CX 9 ,  Col. 5 ,  l i n e  

46 through Col. 6 ,  l ine  1 3 ) .  

1 0 6 .  The Jones reference (U.S .  Letters  P a t e n t  3 , 2 3 2 , 4 0 4 )  r e f e r s  

t o  a “Keyboard Operated Printer W i t h  E l e c t t i c a l  Means’Preventing 

Operation of Plural Keys.” I t  r e l a t e s  t o  a keyboard operated 

printer w i t h  a continuously rotating (on-the-fly) type wheel. I n  this 

(CX 7 ) .  

59 



4 

device s i g n a l s  from a code wheel are matched w i t h  coded keyboard 

signals  to e f f e c t  printing when the proper character i s  presented from 

the rotating wheel, (CX 7, Col ,  I ,  l i n e s  54-60). The patent c a l l s  for  

a rotating encoder disc mounted for rotation w i t h  the print  wheel. (CX 

7,Col. 2 ,  l i n e s  1 4 - 2 0 ) .  I n  the preferred embodiment the encoder d i s c  

i s  a n  opaque disc w h i c h  i s  coded by p u n c h i n g  groups o f  p a r a l l e l  binary 

b i t  holes therein. Thus a lamp and photo diode array produces 

d i s t i n c t i v e  binary coded signals  t o  the amplifier section for each 

character presented on the type wheel. (CX 7, Col. 2, l i n e s  21-25). 

c 

1 0 7 .  The Allington patent (3,859,539) r e f e r s  to  an "Optical 

System." (CX 1 1 ) .  T h i s  patent i s  directed t o  an apparatus for use i n  

quantitat ive photometric analysis.  (CX 11, Col. 3, l i n e s  64-67). T h i s  

system includes a primary l i g h t  source, a radiating member, a l i g h t  

intensity monitoring system, a prolate spheroid r e f l e c t o r ,  and I system 

u t i l i z i n g  the l i g h t  radiated from the radiating member t o  provide beams 

of  l i g h t  for use i n  instruments. (CX 11, Col. 2, l i n e s  13-18). Its 

purpose is t o  m a i n t a i n  the primary l i g h t  source constant. T h i s  is  done 

through a feedback w h i c h  controls  the intensity o f  the l i g h t  emitted 

from the primary l i g h t  source. (CX 11, Col. 2, l i n e s  19-32). In t h i s  

device t h e  monitoring photocell  must be mounted closely adjacent the 

primary l i g h t  source,so as t o  monitor the l i g h t  d i r e c t l y  from. the 

primacy l i g h t  source. T h u s ,  a change i n  the intensity of the l i g h t  

emitted by the lamp causes a re lat ively  large change in the amount of 

I 

- 
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l i g h t  f l u x  rece ived  by the photodetector compared t o  the change i n  the 

intensity o f  l i g h t  i n  the l i g h t  beams. (CX 11, Col. 6 ,  l i n e s  1 7 - 2 5 ) ,  

This patent-also teaches t h a t  relocation o f  the monitoring photo sensor 

t o  a location adjacent a l i g h t  receptor,  rather than monitoring the 

primary l i g h t  source d i r e c t l y ,  leads t o  impairment i n  the performance 

O f  the feedback. ( C X  11 ,  Col. 1 ,  l i n e s  4 4 - 5 5 ,  Col. 2 ,  l i n e s  5 3 - 6 7 ) .  

1 0 8 .  The examiner a lso  referenced several other patents i n  h i s  

Office Action of 10/10/75 w h i c h  bear somewhat on the invention i n  claim 

1 of the ' 1 2 9  patent. He c i t e d  t o  Van Buskirk (3,631,250)  t o  show 

l i g h t  intensity control ,  Kocher ( 3 , 5 6 6 , 7 8 2 )  t o  show printer  w i t h  

photoelectric  c e l l s ,  A n g l i n  e t  a l .  ( 3 , 8 3 7 , 4 5 7 )  t o  show posi t ional  

c o n t r o l ,  Foley (3 ,353 ,483)  t o  show coded discs, Becchi (3 ,651,916)  t o  

show printing device w i t h  photoelectric  c e l l s ,  Tutert e t  a l .  

(3 ,366 ,214)  t o  show code comparison, and Garnett (3 ,755,687)  t o  show 

l i g h t  intensi ty  control .  (RXPT 3 ,  Off ice  Action of  10/10/75). None o f  

these references are a s  pertinent as h i s  three primary references. Van 

Buskirk's invention i s  not related t o  a printing system and there are 

material differences i n  intended operation o f  the encoder d i s c  and 

feedback loop from those i n  the '129 device, (RXT 2 6 ) .  The Kocher 
I 

patent i s  d e a l t  w i t h  more f u l l y  below,,since it i s  one of the prior a r t  

reference principally re l ied upon by respondents i n  t h e i r  proposed 

f i n d i n g .  (FF 112,  below). A n g l i n  e t  al. i s  concerned w i t h  a s ingle 

. .  - 

element printer h a v i n g  a closed loop d i g i t a l  e lectronic  c o n t r o l ,  I n  
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this  i n v c n : i o n  the  feedback loop performs a di f ferent  function from 

t h a t  i n  the ' 1 2 9  device. I t  i s  not used t o  m a i n t a i n  a l i g h t  source a t  

a sensor device s u b s t a n t i a l l y  constant , b u t  rather,  i n  t h i s  instance 

the feedback loop i s  direct ly  used for position control of the printing 

element i n  a gol f -bal l  type printers.  

L 

(RXT 4 0 ) .  Foley deals w i t h  a 

laminated t i m i n g  wheel for h i g h  speed printers.  I t  merely reveals the 

use of a coded d i s c ,  consisting o f  s imilarly formed laminae, w h i c h  

detprmines the location of each print  character a t  any instant as it 

moves along a printing l i n e .  It i s  intended for use i n  a chain-type 

h i g h  speed printer (rather than a daisywheel) and, s ince it i s  a 

mechanical t imer,  has no l i g h t  emitting diodes, sensors or feedback 

c 

loop. (RXT 11) .  Becchi reveals a printing device w i t h  interchangeable 

printer members. I t  deals w i t h  an on-the-fly daisywheel printer.  The 

t i m i n g  device u t i l i z e s  a l i g h t  beam and photoelectric c e l l s  placed on 

each side of  the print  wheel t o  determine character position. There is 

no encoder disc or feedback loop. (RXT 281. Tutert et a l .  provides 

for a code comparison system for sett ing a type r o l l e r .  I n  t h i s  

invention a code wheel is  attached t o  a stepper motor for the purpose 

of set t ing a type r o l l e r  or similar  type c a r r i e r .  The encoder disc is 

dissimilar  t o  t h a t  i n  the '129 device and there i s  no feedback loop. 8 

(RXT 12) .  L a s t l y ,  the Garnett patent refers  t o  a pulse generator i n  a 

flowmeter w h i c h  is indifferent to  vibration by external means. T h i s  

- device, contrary t o  the ' 1 2 9  device, is intended t o  increase the 

intensity of  l i g h t  from the l i g h t  source when the l i g h t  intensity a t  
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the phototransistor increases. Thus, the encoder wheel and the 

feedback loop in this device are substantially different from that in 

the '129 dedce. (RXT 32). 

109. Several other patents are cited by respondents, in their 

proposed findings and briefs, as prior art relating to claim 1. Those 

principally relied upon are: Dubauskas (3,775,617); Holter 

(3,760,162); and Kocher (3,566,782). It is alleged that one of 

ordinary skill in the art could easily have constructed the 

electro-optical encoder device of claim 1 of the '129 patent, at the 

time the '129 device was made, by combining the concepts from the 

Dubauskas patent (RXT 28) and/or the Holter patent (RXT 33) with an 

optical encoder such as that of the Kocher patent (RXT 21). (RTF 

160-16'! 

. 
110. The Dubauskas patent (3,775,617) is concerned with a 

"Servo Apparatus With Photosensitive Device and Compensating Circuit. 

(RXT 38). It consists of a servo-control apparatus for use with 

equipment having a servo feedback loop. (RXT 38, Abstract). It does * 

not refer to an optical encoder (RXT 38, Abstract), but is cited by 

respondents to show that the use of a feedback loop on a rotary optical 

position sensor was known at the time of Grundherr's work. (RTF 160). 

In this device a compensating circuit consists of a light source, a 
- 

second or compensating photosensitive device, a movable member 
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interposed between tho light source and the compensating photosensitive 

device, and a galvanometer which is connected t o  the movable member 

(preferably by mounting the movable member directly on the galvanometer 

spindle). ( R X T  38, Col. 3, lines 30-51). This movable member is also 

referred to therein as a light control member. (RXT 38, Col. 3, lines 

60-61). This movable light control member is a substantially flat 

sheet with a transparent portion through which light can pass and an 

elongate opaque portion having a wedge-like configuration and being 

located within the transparent portion. (RXT 38, Col. 3, lines 40-45, 

Fig. 5). This member is adapted to progressively vary the light which 

passes from the light emitting means to the control photosensitive 

device in response to rotation of the member, (RXT 38,lines. 37-40), 

The arrangement is such that deflection of the movable coil of the 

galvanometer results in deflecting movement of the light-control 

member. (RXT 38, lines. 58-61). In this servo-system, when it i s  in a 

balanced condition, the galvanometer will have a predetermined position 

< 

* 

by which a certain amount of light from the lamp is allowed to strike 

the sensing surface of the control photosensitive device, Upon a 

change in the condition influencing the transducer (including such 

conditions as heat, pressure, strain, etc.) the galvanometer will be 

driven either up scale or downscale, depending on the direction of the 

change of condition. Deflection of the galvanometer will effect a 

corresponding deflection in the light control member, so as to allow - 

either more or less light to strike the sensing surface of the control 

f 
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photosensitive device. The change in light and the response of the 

control photosensitive device is such as to re-establish the balance of 

the bridge., (RXT 38, Col. 5, lines. 22-66). 

111. The Holter patent (3,760,162) refers to "Photoelectric 

Readers." (RXT 33). It involves a "photoelectric reader used in a 

money-dispensing system to read information that is impressed on a 

punched-card blank by a bank-customer's embossed credit card...." It 

includes an extra photoresponsive device that receives reflected light 

from a part of the blank outside the field of the impressions. Serial 

energization of light-emitting devices that illuminate the blank is 

regulated in dependence upon the output of the extra photo-responsive 

device to tend to maintain this output constant and thereby compensate 

for temperature and other variations that would otherwise affect the 

readout of the information imprint. (RXT 33, Abstract). Again, this 

invention does not involve a photo-encoder. It does regulate the level 

of illumination of an illuminated field in accordance with variations 

in a signal that is derived from a photo-responsive device. (RXT 33, 

Col. 1, lines 4-14). This latter aspect of the Holter invention is 

intended to compensate for variations in the response characteristics 

I 

of the photoelectric readers involved herein, such variations arising, 

for example, from temperature changes. 

The light emitting devices in such readers may be gallium-arsenide 

(RXT 33, Col. 1, lines 24-31). 
- 

devices (LED devices). (RXT 33, lines 21-23: Bernstein, Tr. 1839). 

65 



ResFondentS c i t e  t o  t h i s  patent primarily t o  show t h a t  the need t o  

compensate LED l i g h t  sources for a g i n g  was known a t  the time of 

Grundherr's work on the '129 device. (RTF 161). 

112. The Kocher patent (3,566,782) i s  concerned w i t h  an 

"Address Synchronizer." (RXT 21). It e n t a i l s  a "synchronizer f o r  the 

address counter of  an on-the-fly print  wheel w i t h  two photoelectric  

c e l l s ,  one of  w h i c h  generates pulses i n  response t o  a l l  character pads, 

OK spaces, of the wheel, and the other i n  response t o  a l l  spaces but  

one. The unpaired pulse is  used for s e t t l i n g  the address counter." 

(RXT 21, Abstract).  The Kocher patent reveals a rotary wheel, 

on-the-fly, printing device w h i c h  u t i l i z e s  a photoelectric assembly t o  

determine the address of  a character t o  be printed, I n  t h i s  device one 

character pad i n  the daisywheel i s  radial ly shorter t h a n  the others. 

The two photoelectric  c e l l s  provide narrrow beams o f  l i g h t  through 

w h i c h  the character pads pass successively, Thus t h e  character pads 

and the spaces between them provide dark and l i g h t  elements t o  w h i c h  

the photoelectric c e l l s  respond. The one photoelectric ce l l  is set so 

a s  t o  respond to a l l  of the character pads of the print  wheel. The 

other i s  s e t  so a s  t o  respond t o  a l l  o f  such character pads, except for  

the one w h i c h  is radial ly shorter than the others,  A coder receives an 

input s i g n a l  i d e n t i f y i n g  a character t o  be printed and transmits a 

' 

- 
number representative of  the address of  that  character t o  a coincidence 

detector.  A continuously running address counter driven by pulses from 

the photocell presents,  i n  succession, the numerical addresses of the 
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characters on the print wheel, and when an address so presented 

corresponds to the address o f  the character t o  be printed, a signal  i s  

transmitted t o  the print  control ,  w h i c h  actuates the hammer. (RXT 2 1 ,  

Col. 1 ,  l i n e  5 2  through Col. 2 ,  l i n e  1 4 ) .  Although t h i s  device 

includes an optical  encoder device, it does not provide for an opt ical  

encoder disc such as t h a t  used i n  the '129 patent,  nor d o e s  it u t i l i z e  

a feedback loop t o  compensate for variations i n  the s i g n a l s  produced by 

the photoelectric device ut i l ized therein. (RXT 2 1 ) .  

c 

113 .  AS for the references c i t e d  by the examiner, both the 

Bossi and Jones patents r e l a t e  t o  o n - t h e - f l y  daisywheel printing 

devices,  w h i c h  d i f f e r  i n  material respects from the '129 device, 

especial ly i n  determining character location for  printing purposes. In 

the '129 patent the print  wheel does not rotate  continuously. When a 

character t o  be printed i s  ident i f ied,  the opt ical  encoder system f i r s t  

determines the current position of  the print wheel and the location of 

the character t o  be printed, i n  re lat ion t o  the current position. The 

'129 device then determines the shortest  distance t o  the character t o  

be printed and rotates  the print  wheel i n  the selected direction t o  t h e  

point where the desired character i s  i n  the print  position. The 

opt ical  encoder system therein provides position reference signals  used 

* 

t o  control an associated position counter u n i t  and an'electronic servo 

control system for driving the associated motor, the servo control 

system having  both a position and a r a t e  mode o f  operation. (CX 1 ,  

part icular ly ,  Abstract).  The Bossi and Jones devices on the other 

- 
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c 

hand a r e  concerned o n l y  with comparing a desired character to be 

printed with the character position on a continuously running wheel. 

When the twn match up the hammer is actuated. In addition t o  other 

obvious differences, the control system is not concerned with the rate 

mode of operation. (CX 7 and 9). Due to the very nature of the Bossi 

and Jones devices they do not recognize any problems of signal 

deterioration and, therefore, do not require any compensating mechanism 

such as the feedback loop of the '129 patent. (CX 7, 9). 

114. Allington (CX 11) is directed to an apparatus for use in 

quantitative photometric analysis. (FF 107). Given the different 

nature of that a r t  Erom the field of art here at issue, there is n o  

evidence of record why a person of ordinary skill in the design and 

implementation of control logic for a rotary wheel printing system 

would look to the teachings of this non-analagous art to find a 

solution to a problem in rotary wheel print systems controls. This is 

especially so, when it is considered that Bossi and Jones d o  not 

recognize such a problem. (FF 113). Dr. Bernstein's testimony is not 

instructivc in this regard. (RXT 127, 155; Bernstein, Tr. 1602 et 

seq,). Furthermore, Allington itself has material differences from the 
I 

Control device in the '129 patent. In Allington, the monitoring 

photocell must be mounted closely adjacent the light source,-so as t o  

directly monitor the light source. The change of intensity of the - 

light source in this device causes a relatively large change in the 

amount of light f l u x  received*by the photodetector compared to the 
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change i n  the intensity of  the l i g h t  i n  the l i g h t  beams. The Allfngton 

patent thus teaches t h a t  relocation o f  the l i g h t  sensor t o  a location 

adjacent a 5 g h t  receptor i s  t o  be avoided. (FF 107) .  I n  the '129 

device the sensor i s  located adjacent the l i g h t  receptors (Figs.  5 - 7 ;  

Col. 5, l i n e s  6-39) and this device i s  more concerned w i t h  the 

intensity of  l i g h t  a t  the photoreceptors than a t  the primary l i g h t  

sources. (CX 1 ,  Col. 5,  l i n e  6 t o  Col. 6, l i n e  23; claim 1 ,  a t  Col. 

1 4 ,  l i n e s  25-25). 

115. Accordingly, I f i n d  that Bossi ,  ei ther alone, or i n  view 

o f  Jones and Allington, does not render c la im 1 of  the '129 patent 

unpatentable under 35 U.S.C. 103. (FF 113-114). 

116. The additional references by respondents a lso  f a l l  short 

of rendering the sui t  patent unpatentable under 3 5  U.S.C. 103. (FF 

1 1 7 - 1 1 8 ,  below) . 

117.  Even assuming that the use of  a feedback loop on a rotary 

opt ical  position sensor was known d u r i n g  the relevant time period (RTF , 

1 6 0 )  and t h a t  the need for compensating l i g h t  sources, particularly LED 

l i g h t  sources,  for a g i n g  was known a t  the time o f  Grundherr's work on 

the ' 1 2 9  device (RTF 1 6 1 ) ,  the Dubauskas and Holter patents,  i n  view o f  

the Kocher patent s t ' i l l  have not been shown t o  render the '129 cla im 1 

device obvious t o  a person of  ordinary skill i n  the a r t .  (RTF 163). 

I n  f i n d i n g s  110-112, above, I have described various material 
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differences .between each of these patents and the '129/claim 1 device. 

The principal evidence concerning the relationship between these 

patents and the Grundherr optical encoder disc with feedback loop is 

the testimony of Dr. Bernstein. ( U T  127, 155; RTF 160-164). Dr. 

Bernstein is self-professedly one of "superior" skill in the art. 

(Bernstein, Tr. 1711). Moreover, Dr. Bernstein admitted that he knew 

of no commercially available optical encoders in 1973 that had the 

feedback compensation system of the '129 patent. (Bernstein, Tr. 

1720). On the other hand, a person of ordinary skill in the art, Mr. 

Beery, characterized Mr. Grundherr's encoder with the feedback loop as 

"super creative." (Beery, Tr. 1009-10). Under the circumstances, the 

evidence does not support respondents' position that these references 

would have rendered the claim 1 device obvious to a person of ordinary 

skill in the art, during the relevant time period. 

118. Respondents also argue that the rotary optical encoders 

used by Grundherr in the '129 device were commercially available at 

that time and that all of the components of the feedback loop were 

standard components at that time. They thus allege that Grundherr took 

standard components and combined them in a standard way with a standard ' 

feedback loop to add to a standard optical encoder in making the '129 

device. (RTF 155-159). The record does not support this position. 

First of all, the optical encoders used by Grundherr and purchased from 

Litton and Disc had to be made to Qume's specifications and were not 

commercially available. Grundherr was not able to use 

- 
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the encoders which were commercially available.  (Grundherr,Tr. 735, 

8 3 9 ) .  As for the components o f  the feedback loop, the photocell ,  the 

Zener diode, the d i f f e r e n t i a l  amplif ier ,  the load and the power 

transmitter,  Mr. Grundherr's testimony indicates t h a t  they were 
c 

standard components a t  t h a t  time. (Grundherr, Tr. 791-92; RTF 157). 

However, t h i s  does not suggest t h a t  their  inclusion i n  the '129 device 

was obvious. Mr. Grundherr also admitted t h a t  feedback loops were 

standard a t  t h a t  time, as urged i n  respondents' technical  f i n d i n g  158.  

However, he further t e s t i f i e d  t h a t ,  a s  f a r  a s  he knew, "it was never 

done before w i t h  an opt ical  encoder." (Grundherr, T r ,  7 9 2 ) .  T h i s  

l a t t e r  testimony was suppported by respondents' own expert ,  Dr, 

Bernstein, who t e s t i f i e d  that  he knew o f  no commercially available 

optical  encoders i n  1 9 7 3  t h a t  had a feedback compensation system s u c h  

as t h a t  i n  the '129 device. (Bernstein, Tr ,  1720). 

B. Claim 8 

119.  I n  the f i r s t  two re ject ions  o f  claims 8-10 ,  the examiner 

re jected these claims under 35 U.S.C. 1 0 3  as unpatentable over Bossi, 

i n  view of the Grundherr ' 5 0 9  patent,  (RXPT 3 ,  Off ice  Actions of 

10/10/75 and 3 / 2 6 / 7 6 ) ,  I n  the f i r s t  of these re ject ions  the examiner 

a l s o  c i ted t o  Gilbert  e t  a l .  (3,866,533) t o  show impression control ,  

and Beery (3,712,212)  to show impact control.  

of 10/10/75). In the l a s t  r e j e c t i o n ,  i n  the continuation f i l e ,  the 

examiner re jected claims 8-14 under 35 U.S.C. 103 as unpatentable over 

* 

(RXPT ? t  Office Actio; 
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B o s s i ,  i n  v ieu  of  L u n d q u i s t  ( 4 , 0 0 4 , 5 0 4 ) ,  Deyesso e t  a l .  ( 3 , 7 8 9 , 9 7 1 ) ,  o r  

Markkanen e t  a l .  ( 3 , 5 8 6 , 9 5 3 ) .  (RXPT 2 ,  Office Action o f  8 / 2 3 / 7 7 ) .  

- 
1 2 0 .  B o s s i ,  a s  noted i n  f i n d i n g  1 0 4  a b o v e ,  r e l a t e s  t o  s e r i a l  

h i g h  speed impact p r i n t e r s  employing the o n - t h e - f l y  p r i n c i p l e  of 

p r i n t i n g .  I n  t h i s  d e v i c e  a da isywheel  type  p r i n t  wheel i s  employed and 

t h e r e  a r c  a p l u r a l i t y  of hammers mounted t o  move w i t h  the p r i n t  wheel. 

(RXT 37). The examiner  found t h a t  Bossi t e a c h e s  the b a s i c  p r i n t e r  a s  

c l a i m e d ,  i n c l u d i n g  a t r a n s l a t a b l e  p r i n t  head mounted on a c a r r i a g e  w i t h  

encoder  d i s c  keyed to the s h a f t  of  the motor f o r  character t i m i n g  and 

r e c o g n i t i o n .  (RXPT 3 ,  Office Action o f  3 / 2 6 / 7 6 ,  a t  2 ) .  I have a l r e a d y  

d i s t i n g u i s h e d  t h i s  d e v i c e  from the ' 1 2 9  d e v i c e  insofar a s  t h e  encoder  

disc and c l a i m  1 a r e  concerned.  (FF 104-1051.  I n  t h i s  d e v i c e  a 

comparison c i r c u i t  i s  used i n  conjunction w i t h  a c o u n t e r  t o  i d e n t i f y  

t h e  C h a r a c t e r  t o  bo p r i n t e d  and t o  d e t e r m i n e  when t h a t  c h a r a c t e r  i s  i n  

the p r i n t i n g  p o s i t i o n .  

s i g n i f i c a n t l y  from the c h a r a c t e r  selection process of  the '129  p a t e n t .  

(CX 1 ) .  T h i s  d e v i c e  d o e s  not provide  f o r  d i f f e r e n t  hemmer intensit ies  

based on the i d e n t i f i c a t i o n  of t h e  c h a r a c t e r  t o  be p r i n t e d ,  a s  i n  t h e  

' 1 2 9  d e v i c e .  (RXT 3 7 ,  Col. 5 ,  l ines.  1 1 - 3 1 ) .  

The o n - t h e - f l y  p r i n c i p l e  of this d e v i c e  d i f f e r s  

s 

121 .  Grundherr ' 5 0 9  was c i t e d  by the examiner  a s  t e a c h i n g  

- 
c o n t r o l  log ic  f o r  a p r i n t  wheel and hammer w h i c h  compares the a c t u a l  I 

p o s i t i o n  of the p r i n t  wheel w i t h  the d e s i r e d  p o s i t i o n  t o  p r o v i d e  a 

difference count f o r  d r i v i n g  the p r i n t  wheel t o  a new location. Be 
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, 

also noted t h a t  there is  an additional b i t  i n  the memory device for 

each character w h i c h  provides information t o  the hammer logic  a s  t o  how 

the s p e c i f i c  character is t o  be h i t .  (RXPT 3 ,  Off ice  Action of  

3/26/76). Due t o  the errors of  patent counsel t h i s  examiner never had 

before h i m  the amendment t o  or iginal  c la im 8 ,  w h i c h  described the 

memory system thereof and the sequential fetching o f  the character and 

intensity d a t a .  (FF 55, 60, 65, above). 

L 

122. The Grundherr '509 patent u t i l i z e s  a 256 x 8 b i t  ROM t o  

store the character position and hammer intensity information. Since 

only seven b i t s  were necessary t o  accomodate t h e  96 characters on the 

print wheel o f  t h i s  device, "the most s ignif icant  or eighth b i t  of the 

character ident i f icat ion word is  used ... t o  provide information as t o  

whether the hammer should h i t  a particular character either hard or 

l i g h t l y . "  (RXT 41, Col. 3, l i n e s  10-33). I n  t h i s  device the character 

and hammer intensity data are accessed simultaneously from the memory 

device. (RXT 4 1 ,  Col. 6 ,  l i n e s  5-14, 43-50, Col. 7, l i n e s  9-10) .  

123. Although the ' 1 2 9  device also u t i l i z e s  a 256 x 8 bit ROM 

as a memory device for storing character and hammer intensity I 

information, it does so i n  a s i g n i f i c a n t l y  di f ferent  manner. I n  the 

' 1 2 9  device a 256 x 8 b i t  ROM i s  again used ,  b u t  i n  t h i B  case a second 

h a l f  or word of  the ROM i s  ut i l ized.  I n  the f i r s t  half  the '129  

device stores information concerning the identity of the position on 

the print  wheel o f  the characters t o  be printed. The second h a l f  is 

- 
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used to store hammer intensity characters w h i c h  specify the desired 

intensity w i t h  w h i c h  the print  hammer i s  t o  be actuated for the 

individualsharacters on the print wheel. 

w h i c h  o f  the two portions of  the ROM is t o  be addressed a t  a particular 

time. (CX 1 ,  Col. 6 ,  l i n e s  5 5 - 6 3 ) .  T h i s  system allows the '129 device 

t o  a d j u s t  the hammer s tr iking force over a wide range of  magnitudes (CX 

1 ,  col .  2 ,  l i n e s  14-16, Col. 12 ,  l i n e  56  through Col. 13,  l i n e  2 4 1 ,  a s  

compared t o  the Grundherr ' 5 0 9  device w h i c h  allows only 2 hammer 

i n t e n s i t i e s  -- hard O K  l i g h t .  (FUT 4 1 ,  Col. 3, l i n e s  29-33) .  The '129 

patent a lso  requires the character position information t o  be accessed 

sequentially t o  the hammer intensity information, rather t h a n  

simultaneously, as i n  Grundherr ' 509 .  (CX 1 ,  Col. 1 5 ,  l i n e s  59-62). 

A SELECT u n i t  s p e c i f i e s  

124. Respondents contend that the improvements i n  the '129 

device, over the ' 5 0 9  device, would have been obvious. They urge that 

it would be obvious t o  one s k i l l e d  i n  the a r t  a t  that time t o  s tore  

print  wheel position and hammer intensity information i n  two d i f f e r e n t  

portions o f  a ROM a n d  read out the two portions sequentially i n  view o f  

the print  wheel control l o g i c  of  the '509 device. (RTF 143).  They 

produced several experts who t e s t i f i e d  a s  t o  knowledge i n  the "logic 

design" a r t  and as t o  printed publications, describing how a ROM could 

* 

be used i n  this  manner. (RXT 1 3 0 ,  Wakerly W.S., a t  15-21; RXT 160, 

Highleyman W . S . ,  a t  21-23; RXT 127, Bernstein W.S. ,  a t  15-18),  

125. I have already found, i n  connection w i t h  determining the 
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relevant f i e l d  of  a r t  a t  the time of  the ' 1 2 9  invention, and the 

identity of  a person o f  ordinary s k i l l  i n  that a r t ,  that the relevant 

f ie ld  of  a r t  i s  the design and implementation of  control  logic for  

printing systems, especial ly rotary wheel printing systems. (FF 

8 7 - 1 0 2 ) .  I have also found t h a t  the testimony o f  Drs. Wakerly, 

Highleyman a n d  Bernstein was not instructive on the ident i f icat ion o f  

the relevant f i e l d  o f  a r t  and that the best evidence i n  this  record 

concerning t h a t  issue i s  the testimony of another o f  respondents' 

witnesses,  Claude 0. Simpson, concerning h i s  experiences w i t h  

respondent Triumph-Adler in the 1972-1974 time period, (FF 89-101) .  

On the basis of t h a t  and other evidence, I must f i n d  t h a t  the use of  a 

ROM i n  the relevant technology i n  the 1972-1974 time period was 

re lat ively  new and t h a t  the manner of use i n  the '129  patent was a 

s i g n i f i c a n t  and patentable improvement over the '509  device. (FF 

88-102, 1 4 8 ,  152).  

126 .  The ' 1 2 9  device not only used the ROM d i f f e r e n t l y ,  but it 

"sequentially" accessed the character position and hammer intensity 

information, i n  contrast  t o  the 'simultaneous" accessing =!.ired by 

the ' 5 0 9  patent. I t  a l s o  included an additional component, the SELECT 

u n i t  w h i c h  provided the sequential access t o  the two dif ferent  halves 

of  the ROM. Further, the '129 patent would allow a m u l t i t u d e  o f  hammer 

i n t e n s i t i e s  t o  be associated w i t h  the di f ferent  characters on the pri& 

wheel, whereas the ' 5 0 9  device allowed for only two d i f f e r e n t  hammer 

intensi t ies .  (FF 122-123) , 
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L27. There is nothing i n  the Grundherr ' 5 0 9  patent, w h i c h  when 

combined w i t h  Bossi would render the ' 1 2 9  device unpatentable. The 

Bossi patent supplies nothing more t h a n  the basic rotary printer 

device to %he examiner's logic. (RXPT 3 ,  Office Actions of  10/10/75 

and 3 / 2 6 / 7 6 ;  RXPT 2 ,  Office Action of 8/23/77), Even i n  this  regard, 

the Bossi patent presents vastly different control problems, since i t  

i s  an on-the-fly printing device. (FF 1 0 4 ,  1 2 0 ) .  Thus, the 

combination of these two patents teaches nothing more t h a n  the 

i n d i v i d u a l  patents, insofar as they bear any relationship to the suit  

p a t e n t  here i n  question, 

L 

128 .  The Lundquist patent i s  concerned w i t h  an arrangement i n  a 

I printer o f  the k i n d  h a v i n g  a 'type drum w i t h  printing types arranged 

line-wise around the periphery.' (RXT 4 5 ,  Abstract). I n  the Office 

Action of  8 /23 /77  the examiner cited this  reference, i n  connection w i t h  

Bossi,  Deyesso e t  a l ,  or Markkanen e t  a l .  a s  rendering the applicant's 

device unpatentable. He urged t h a t  Lundquist teaches a memory device 

which produces excitation of  predetermined electro-ma9nets on the basis 

of information i n  the memory as to impact intensit ies .  He stated t h a t  

i t  would be obvious to provide a memory device for use i n  controlling 

impact intensity i n  view of Lundquist. (RXPT 2 ,  Office Action of  

8/23/77, a t  3 ) .  The L u n d q u i s t  device d i d  provide for "a memory device - 

for storing information for selecting a type to be printed and 

electroaagnets to be excited" (the electromagnets being the control for 

I 

- 
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impact intensity). (RXT 4 5 ,  Col. 5,  line 50 through Col. 6 ,  line 2 ) .  

In distinguishing the '129 device from Lundquist in the final amendment 

filed herein, applicant pointed out that the Lundquist device did not 

have a memory device "having a first portion for storing individual 
L 

multi-bit hammer intensity characters." It was also pointed out that 

in Lundquist "the code disk characters are simultaneously processed for 

both position and intensity information during the print wheel rotation 

and hammer firing cycle, while in the applicant's system, as claimed, a 

location character is first read out after which the associated hammer 

intensity character is sequentially read out." (RXPT 2 ,  Amendment 

dated 11/23/77, at 12, 1 3 ) .  

129. The Deyesso et al. patent cited by the examiner is 

directed to a "Servo Control System For Serial Printer Print Head." 

(RXT 39). The examiner cited this reference along with Bossi and 

Lundquist, in finding the '129 device unpatentable. He cited to the 

Deyesso patent as "teaching a print head positional control system for 

determining the minimum displacements in each of two directions in 

order to move the print head to a new position. Also apparatus i s  

provided for moving the print head at a number of different velocities 

depending on the magnitude of each displacement." (RXPT 2, Office 

Action of 8/23/77, at 4 ) .  The object of the Deyesso device i s  to - 

provide a print head positional'control system with the capability of 

positioning the printhead relative only to its present position, rather 

than using a homing position prior to determining how to move the print 

a 

- 
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head to a new position. (RXT 39, Col. 1 ,  l ines  29-46). This device 

does not provide a portion of a memory device to  store a " p l u r a l i t y  of 

individualbmmer intensity characters each representative of the 

intensity w i t h  w h i c h  the associated print character ... i s  to  be 

impressed against the print medium." (CX 1 ,  C l a i m  8: RXT 39, Col. 13,  

l ines 3 2 - 6 6 ) .  Therefore, it d i f fers  s u b s t a n t i a l l y  from the '129 device. 

130. Markkanen et a l .  i s  concerned w i t h  a "Stepper Motor 

Control System." (RXT 2 4 ) .  The examiner c i ted t o  this  patent, i n  

combination w i t h  Bossi a n d  Lundquist, a s  teaching a stepper motor 

control system wherein binary coded signals representing the desired 

position o f  the motor are applied to a logic c i r c u i t  w h i c h  develops 

signals i n d i c a t i n g  the direction of rotation of the motor i n  order t o  

I 

reach the desired position i n  the shortest direction. (RXPT 2, Office 

Action of 8/23/77, a t  4). Again this  device does not teach a memory 

device having  two portions, one for storing print wheel position 

information, a n d  the other for storing hammer intensity information, 

w i t h  each being accessed sequentially during operation. (RXT 2 4 ) .  

Therefore, this  reference alone would render obvious t h e  '129 device. 

(CX 1 ,  C l a i m  8) 

131.  Furthermore, these four patents taken together -- Bossi, - 
Lundquist, Deyesso et a l . ,  and Markkanen e t  al. -- do not render the 

'129 device unpatentable. I n  this regard, Examiner Rader c i ted these 

references against claims 8-14  of  Qume's device without having seen, 
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due t o  various ~ K K O K S  i n  the prosecution o f  t h i s  patent,  the amended 

claim 0 which spelled out the two-part memory device therein and the 

sequential accessing of the character position and hammer intensity 

information during the operation of  t h i s  printer.  (FF 55,  6 0 ,  65, 
- 

above). Moreover, Examiner Sewell ultimately allowed the amended 

claims 8-10 over such references i n  the f i l e .  (RXPT 2 ,  Office Action 

o f  5/25/78). I f i n d  no evidence i n  t h i s  record w h i c h  would be 

instructive a s  t o  how these references would be combined t o  render 

obvious the ‘ 1 2 9  device to a person of ordinary s k i l l  i n  the a r t .  

132. The Gilbert  e t  a l .  patent c i ted peripherally by the 

examiner t o  show impression control i n  the Off ice  Action o f  10/10/75, 

is concerned w i t h  “ E l e c t r i c a l  Print  Impression Control.” (RXT 4 3 ) .  

T h i s  device controls the impression of  an impact printer i n  accordance 

w i t h  the thickness of the forms on w h i c h  the printing is  being 

performed. (RXT 4 3 ,  Abstract).  As s u c h ,  it does not pertain t o  any of 

the inventive features of claim 8 o f  the ‘129 patent. (RXT 4 3 ,  CX 1). 

The other reference cited peripherally by the examiner‘ i n  that  Office 

Action w h i c h  had a bearing on c la im 8 was the Beery patent. Since t h i s  

is  one of  the princ-ipal references i n  respondents’ contentions 
* 

concerning the v a l i d i t y  of  claim 8,  I w i l l  t r e a t  it more f u l l y  below i n  

connection w i t h  respondents’ other such reeerences. - 

133. Respondents principally re ly  upon several other items of 

alleged prior a r t  as rendering claim 8 of the ‘ 1 2 9  patent invalid. 

79 



They are: The Hy Type I printer and its Service Manual: the Beery 

patents (3,573,589 and 3,712,212): and the Zodiac system of the Xerox 

Corporation. (RTF 04-87, 88-91, 102-104, 140-145). 
L 

134. The Hy Type I printer and its manual were sold in 1972. 

(Grundherr, Tt. 673, 680). The Grundherr '509 patent covers the 

improvements which Grundherr claimed in this device. (RXPT 12-3, 

Grundherr Dep., at 104, 105). My review of the Hy Type I manual (RXPT 

5) and the '509 patent (RXT 41) reveals that the '509 patent reveals 

all portions of the Hy Type I printer which are pertinent to the claims 

of the '129 patent. The only portions of the description of the By 

Type I device which respondents can point to as not being described in 

the '509 patent are the carriage motor, and the carriage transducer, 
I 

both of which have a bearing on the movement of the carriage and are 

not a part of the invention claimed in the '129 patent. (RTF 228; 

Grundherr, Tr. 683). In both claims 1 and 8 of the '129 patent, the 

first portion of these Jepson type claims refers to the system having 

"a translatable carriage" and "means for translating said carriage 

along a print line." (CX 1, claims 1 and 8). However, in each case 

these are cited as elements of the prior art upon which the invention 
* 

improves. The actual invention of the '129 patent is that portion 

following the language " ... the, improvement wherein ..." in each 
case. (CX 1, Claims 1, 8). Thus, this portion of the description of 

the Hy Type I device is not essential to a comparison of that device to 

the '129 invention. The '509 patent is just as descriptive as the 

80 



a c t u a l  p r i n t e r  and manual for the purpose of  show 

d i f f e r e n c e s  between the  Hy Type I p r i n t e r  and the 

Claims 1 a& 8 o f  the ' 1 2 9  p a t e n t .  (RXT 4 1 ;  CX 1 

ng s i m i l a r i t i e s  and 

i n v e n t  ion c l a i m e d  i n  

135 .  I n  view of my f i n d i n g  above t h a t  the ' 5 0 9  p a t e n t  d i d  not 

render  the ' 1 2 9  d e v i c e  o b v i o u s ,  e i t h e r  s e p a r a t e l y ,  or i n  combinat ion  

w i t h  B o s s i ,  I f i n d  t h a t  the Hy Type I d e v i c e  and i t s  Manual s i m i l a r l y  

do not render  the ' 1 2 9  d e v i c e  o b v i o u s .  (FF 1 2 0 - 1 2 7 ) .  

136 .  The B e e r y  p a t e n t s  a r e  U.S. L e t t e r s  P a t e n t  3 , 7 1 2 , 2 1 2  for a 

" V a r i a b l e  P r i n t e r  I n t e n s i t y  Control" and U.S.  L e t t e r s  P a t e n t  3 , 5 7 3 , 5 8 9  

f o r  a "Position S e r v o  System F o r  a Motor I n c l u d i n g  D e t e n t i n g  A t  

D e s t i n a t i o n . "  (IUT 31 and 2 2 ,  r e s p e c t i v e l y ) .  The '212 p a t e n t  contains 

a cross r e f e r e n c e  t o  the ' 5 8 9  p a t e n t .  (RXT 3 1 ,  Col. 1 ,  C r o s s  R e f e r e n c e  

To R e l a t e d  P a t e n t s  And P a t e n t  A p p l i c a t i o n s ) .  As noted above, the 

examiner  made r e f e r e n c e  t o  the B e e r y  ' 2 1 2  p a t e n t  and s e v e r a l  o t h e r  

patents  i n  the O f f i c e  Action of 10 /10 /75  i n  the p a r e n t  a p p l i c a t i o n  o f  

the ' 1 2 9  p a t e n t .  (RXPT 3 ) .  No f u r t h e r  refersnce to  the B e e r y  p a t e n t s  

was made dur ing  t h e  b a l a n c e  of the prosecution of the p a r e n t  and 
I 

c o n t i n u a t i o n  a p p l i c a t i o n s .  (RXPT 2 ,  3 ) .  

137. The two Beery  p a t e n t s  are r e l a t e d  t o  a check i m p r i n t i n g  
- 

d e v i c e ,  the 5 - 1 0 0 ,  w h i c h  Mr. B e e r y  developed for Burroughs C o r p o r a t i o n  

when he was employed by t h a t  firm. (CX 1 7 3 ,  B e e r y  W . S . ,  a t  3 -5 ) .  The 

Purpose  o f  the S-100 machine was t o  i m p r i n t  c e r t a i n  i n f o r m a t i o n  on the 
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lower r i g h t - h a n d  corner of  a cancelled check. I n  operation, the amount 

to be imprinted on the check would be keyed i n  on the keyboard of the 

device, The operator would then drop the check into the machine, The 

check would travel down a t r a c k  to the check imprinting station. A 

c 

f i r s t  sensor would detect the presence of the check, The check would 

be inhibited a t  this  point by a set  of drive ro l lers ,  The operator 

would then h i t  the "motor bar" (normally the plus key) w h i c h  would 

cause the rol ler  bars to operate a t  low speed. The check would then 

enter the r o l l s  where a second sensor would sense the lead edge of the 

document and s t a r t  a t i m i n g  sequence from an electromechanical clock 

(disk) t h a t  was rotated by the A.C, motor of the machine drive. This 

electromechanical disk i s  described i n  the '212 patent a s  d i s k  26. 
, 

Once sequencing started,  the document would move a t  a constant speed 

and p r i n t i n g  would take place while the check was moving a t  about 2.5 

inches per second. Normally twelve characters would be printed and 

then the check relessed. (CX 173, Beery W.S., a t  6-8) .  

138 .  Due to  the need to have the depth of embossment of the 

numeric characters precisely controlled, Mr. Beery struck upon the idea 

o f  varying the energy to the hammer to achieve good machine 9 

readability. To accomplish th is  he utilized the electromechanical d i s k  

t h a t  was already used for p r i n t  wheel positioning. He then u t i l i z e d  a 

set  of gates to  separate the two c r i t i c a l  low area characters, 2 and 7, 
- 

from the medium energy characters. He also identified the only h i g h  

energy character, w h i c h  was 8. He t h u s  had three energy levels for 
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hammer intensity.  B a s i c a l l y ,  he achieved this  w i t h  the electromagnetic 

d i s k .  (CX 1 7 3 ,  Beery W.S.,  a t  8-9). 

c 

1 3 9 .  I n  operation, a logic c i r c u i t  commands "stepper motor 

s t a r t "  and the motor s t a r t s  t o  turn. The outer edge o f  the d i s k  has  

small s l o t s  and as the d i s k  moves from one character t o  the next, a 

s l o t  comes under an optical  detector.  Each time this  occurs,  the 

opt ical  detector i s  examined t o  see i f  it i s  on the right character. 

If the right character is reached, the motor stops stepping. If the 

right Character has not been reached, the motor continues t o  step by a 

pulse produced by the outer slot i n  the d i s k .  Once the print  wheel i s  

i n  posit ion,  the device waits for the hammer t o  f i r e .  (CX 173, Beery 

w.S., a t  9-10), 

140 .  The hammer f i r e  energy i s  derived from the position o f  the 

electromechanical encoder d i s k  through a s e r i e s  of logic  gates.  There 

i s  no i n p u t  from the keyboard character code t o  derive the hammer 

intensity.  The electromechanical d i s k  only provides information as t o  

the instantaneous position o f  the d i s k .  I t  i s  this information that 

provides the input  t o  determine whether the wheel is  moved or not 

e 

moved, continues t o  move or stops. I t  is  a l s o  t h i s  information that 

provides through a s e r i e s  of logic  gates the hammer intensity 

information. Hammer intensity information i s  being generated a t  a l l  
- 

times. T h u s ,  as  a wheel rotates from position 5 to position 0 ,  YOU 

s e r i a l l y  have the impact energy information for 5, 4 ,  3, 2 ,  1 ,  and 0 .  
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I t  i s  only u t i l i z e d ,  however, when the hammer print  command i s  

generated, (CX  1 7 3 ,  Beery W.S., a t  10-11). 

141. Mr. Beery t e s t i f i e d  that  h i s  device, as described i n  

' the'212 patent,  does not u t i l i z e  a memory t o  generate hammer intensity 

information. He emphasized that the code entering the logic  from the 

keyboard does not have t o  be converted t o  a d i s k  position because the 

code used i n  the disk for a given character i s  the same code that  

appears i n  the counter. For a character ,  a l l  t h a t  i s  necessary is t o  

determine coincidence between the code of the d i s k ,  and code entering 

the logic from the keyboard. (CX 173 ,  Beery W.S., a t  11-12).  

d. 

142. The Beery patents,  '212 and ' 5 8 9 ,  together describe a 

rotary wheel printing system w i t h  three or more levels of hammer 

intensity control.  (FF 136-14, FUT 127, Bernstein W.S., a t  11-12: RXT 

130,  Wakerly W.S., a t  21-25; RXT 22 and 31). The ' 5 8 9  patent disc loses  

a "keyboard encoder' that converts each keystroke into  a code 

corresponding to character position on the print  wheei. The Beery '212 

patent,  w h i c h  includes the ' 5 8 9  patent by reference, also describes the 

translation of  the keyboard information into printwheel information, 

but i n  less  d e t a i l .  (RXT 1 3 0 ,  Wakerly W.S., a t  22; RXT 127, Bernstein 

W.S., a t  11: RXT 22, Col. 2, l i n e s  46-75: RXT 3 1 ,  Col. 5 ,  l i n e s  

45-65). The '212 patent i s  principally concerned w i t h  the hammer 

intensity control for  the Beery device. (RXT 31) .  I t  accomplishes the 

t a s k s  of  providing variable hammer intensi ty ,  three or more 

a 
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i n t e n s i t i e s ,  through a hard-wired network of  gates.  (RXT 1 2 7 ,  

Bernstein W.S. ,  a t  11) .  "The logic  of  these s e r i e s  o f  gates and their  

respective zonnections t o  the output of  the photocell u n i t s  24  i s  s u c h  

that  the hammer driving c i r c u i t s  are kept informed of  the position o f  

the type wheel and part icular ly  each printing character thereon so t h a t  

regardless of direction of rotation of  the wheel and the position a t  

w h i c h  it i s  stopped to perform the printing operation the driving 

c i r c u i t s  corresponding to  the characters t o  be printed are e i ther  

independently energized or simultaneously energized t o  provide 

di f ferent  current values for energizing the solenoid c o i l  [ for  

providing the desired hammer f o r c e ] . "  (RXT 3 1 ,  Col. 4 ,  l i n e s  31-41). 

1 4 3 .  As previously noted, Mr. Beery t e s t i f i e d  that his device 

does not u t i l i z e  a memory t o  generate hammer intensi ty  information; (FF 

141). Respondents' experts ,  on the other hand, r e f e r  t o  the hard-wired 

system of gates described i n  f i n d i n g  1 4 2 ,  as a memory device, and 

equate it  t o  the ROM used i n  the Grundherr ' 5 0 9  and ' 1 2 9  patents. (RXT 

1 2 7 ,  Bernstein W . S . ,  a t  11-13; RXT 1 3 0 ,  Wakerly W . S . ,  a t  2 2 - 2 5 ) .  

Moreover, both of these witnesses, a l s o  read the operation o f  such 

"memory device" on the provisions o f  claim 8 o f  the ' 1 2 9  patent. (RXT 

1 2 7 ,  Bernstein W.S. ,  a t  1 2 ;  RXT 1 3 0 ,  Wakerly W.S., a t  2 2 - 2 4 ) .  

- 
1 4 4 .  Mr. Beery explained that as the encoder d i s c  r o t a t e s ,  i n  

the operation of  his device, there is  a continuous hammer energy that 

i s  not dependent upon the keyboard. It is dependent, rather ,  on the 
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disk position. I n  c l a r i f i c a t i o n ,  he pointed out t h a t  i f  you pressed 

key 7 on the keyboard, b d t  by chance something went wrong and the d i s k  

ended up a t i g h t ,  the printer w i l l  print  a t  the energy level  o f  the 

code t h a t  i s  there ,  8 ,  rather t h a n  a t  the level  indicated by the 

or iginal  d a t a  source, the keyboard 7. There i s ,  therefore,  i n  h i s  

opinion, no interaction between the data source, the keyboard, and the 

hammer intensity control  of the '212 patent. (Beery, Tr. 968-69). 

1 4 5 .  Regardless o f  whether the hard-wired system o f  gates w h i c h  

provides the variable hammer intensity i n  the Beery device i s  

considered a "memory device," I f i n d  that it operates in a 

substantia'ly and materially di f ferent  manner from the device descr ibed  

i n  claim 8 o f  the ' 1 2 9  patent. Claim 8 provides for a "memory device" 

h a v i n g  

I 

a second portion for storing a_ plurality.  o f  
i n d i v i d u a l  hammer intensity characters each 
representative o f  the intensity w i t h  w h i c h  the 
associated print  character i n  said f i r s t  portion 
i s  to be impressed against said pr int  m e d i u m  ... 
mgans for sequenfjally fetching the m u l t i - b i t  
locat-ion cha.racter, and- the. associated .hammer 
intensity character specified by t h e  character 
stored i n  s a i d  receiving means. ... 

(CX 1,  Claim 9 ) .  

The Beery device neither stores nor fetches the hammer intensity d a t a  

i n  the manner specified i n  claim 8 of  the '129 patent. The hammer 

Y 

c 

intensity d a t a  i n  the Beery device is not "fetched" or read out in the 
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manner specified i n  c la im 8. As described by Mr. Beery, the hammer 

intensity d a t a  i s  continuously present and i s  not "fetched" i n  reaction 

to the depression of  a key on the keyboard. When the encoder d i s k  

stops and i s  i n  position and the driver c i rcu i t s  are activated, the 

hammer intensity w h i c h  is continuously associated w i t h  t h a t  disk 

position i s  exerted, whether or not the disk is  i n  the proper 

position. (FF 144; FUT 31). As described by Mr. Beery there is  no 

sequential f e t c h i n g .  The hammer intensity information is  continuously 

present, but only comes into p l a y  when the driver c i rcu i t s  are 

activated. (Beery, T r .  968-69;  Wakerly, Tr. 1474). 

146. Additionally, I f i n d  t h a t  regardless of whether the 

hard-wired hammer intensity c i rcu i t  of the Beery device can be 

considered a "memory device," they do not constitute a "memory device" 

w i t h i n  th+e intent and meaning of claim 8 of  the '129 patent. 

147, 148, 152, below). 

(See FF 

147. A s  shown by the testimony of Dr. Wakerly the term "memory 

device" i s  subject to more t h a n  one definition. (RXT 130, Wakerly 

W.S., a t  8 ;  Wakerly, T r .  1472). Since this  term i s  not self-evident i n  

meaning it i s  necessary to look to the specification of  the '129 patent 

t o  determine i t s  meaning therein. 

reveals t h a t  the term "memory device" refers to  electronic devices s u c h  

Reference to  the specification 
- 

as ROMs, rather t h a n  hard-wired circuitry.  (CX 1 ,  Col. 4 ,  l ines  37-41; 

Col. 6 ,  l ine  5 5  through Col. 7, l ine  31; Col. 13,  l ines 12-24). 
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148. A s  I found above, the use of  microprocessors and ROMs was 

not known i n  the a r t  a t  t h i s  period o f  time and represented a 

significan-dvance over prior a r t  hard-wired c i r c u i t r y ,  (FF 88-89) .  

As  stated by one of respondents' witnesses, Mr. Campbell from Xerox 

Corpora t i o n ,  

t I l n  1971 there wasn't a l o t  o f  ROMs used 
t o  do t h i s  k i n d  of t h i n g ,  We f e l t  that  
the use of  a microprocessor w i t h  ROMs t o  
do t h i s  k i n d  of  -- t o  control a magnetic 
word or control  a word processing system 
was unique, as is  evidenced i n  t h a t  patent. 

(Campbell, Tr .  2 0 3 4 ) .  The patent t o  w h i c h  he r e f e r s  is  a patent 

I .  
representing the control  u n i t  design for  the magnetic automatic w r i t i n g  

system w h i c h  l a t e r  became the Xerox 800, a portion o f  w h i c h  was 

received i n  evidence herein a s  RXT 218, (Campbel l ,  T r .  2036-37).  T h a t  

patent bears a foreign application p r i o r i t y  date of  November 11, 1974, 

w h i c h  i s  more t h a n  four months a f t e r  the f i l i n g  date o f  the parent 

application i n  the prosecution of the application for the '129 patent. 

( R X T  218; CX 1 ) .  T h u s ,  a s  I have already found, the dse of a ROM i n  

the manner described i n  the ' 129  patent was a patentable improvement 

over the prior art i n  rotary wheel printing systems. (FF 88-99), 

* 

149.  Last ly ,  respondents, c i t e  t o  Xerox's Zodiac system w i t h  i t s  

ISS control ler  and Mark 1 printer as being prior a r t ,  i n  that it was 

allegedly conceived and reduced t o  practice i n  1971, (RTF 8 4 ) .  It  is  
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urged that this system included the identical memory device and 

sequential reading out of character position and hammer intensity as 

recited in claim 8 of the '129 patent. It is further argued that while 

the ROM of the Zodiac system was physically located in the ISS system 

controller, rather than in the Mark I printer, that such difference is 

- 

of no significance in relation to the express terminology of claim 8. 

(RTF 85) 

150. On the contrary, the location of the ROM in the zodiac 

system is very material to the issues in this investigation. Even 

though the ISS controller may have been conceived and reduced to 

practice in 1972 as alleged, the Zodiac system did not take off 

commercially until 1976, and the priority date on the application for a 

patent thereon was not until November 11, 1974. (Koenig, Tr. 1897-98, 

RXT 218). T h u s ,  the system of storing character position and hammer 

intensity data in a ROM and subsequent reading out of such data 

therefrom utilized in the Zodiac system can only have a bearing on the 

validity of the '129 patent if it can be shown that Grundherr had 

knowledge of such system, either directly or through other Qume 

personnel, or through some published article concerning the workings of 
e 

this system. While the evidence reveals that Messrs. Grundherr and Lee 

and others at Qume had worked on the Mark I project while still at 

Diablo/Xerox, it does not establish knowledge in any of them as to how 
- 

the ISS controller worked. (FF 42-46, Campbell, Tr. 2054-561. 
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1 5 1 .  The uncontradicted testimony of Mr. Campbell establ ishes  

t h a t  the o n l y  information available t o  the Diablo employees, concerning 

the working€ of the ISS c o n t r o l l e r ,  was that  there were twelve data 

l i n e s  coming i n  from the control ler  t o  the printer w h i c h  had t o  be i n  

some way processed by the printer.  (Campbell, Tr. 2056). The other 

evidence of record w h i c h  shows the receipt  by Grundherr, and other 

Diablo employees o f  various speci f icat ions  f o r  the Zodiac system, 

i n c l u d i n g  provision for multiple hammer i n t e n s i t i e s ,  and the production 

of prototype models o f  the Mark I pr inter ,  do not e s t a b l i s h  knowledge 

on their  part o f  the internal workings o f  the ISS controller .  (RXT 

86-124 ,  142-1501. 

1 5 2 .  Accordingly, the Zodiac system can not be found t o  

anticipate the '129 invention. To the extent it ut i l ized the same 

memory device i n  the same fashion t o  provide character posit ion and 

hammer intensity information t o  a pr inter ,  i t s  method o f  doing so was 

not shown t o  be known t o  the inventor o f  the '129 patent. (FF 

150-151). The patent of the Xerox system, w h i c h  covers both the ISS 

control ler  and the Mark I printer contains a l a t e r  p r i o r i t y  date than 

t h a t  o f  the '129 patent (FF 150) and there is no evidence o f  record O f  

any prior publication o f  the d e t a i l s  o f  the workings o f  the ISS 

I 

control ler .  Furthermore, the f a c t  that  the patent for the Xerox 800 - 

system includes the I S S  controller  device (Campbell, Tr. 2036, 20541, 

lends support t o  MK. Campbell's testimony that  the use of ROMs to  

f 
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perform the functions specified therein was a patentable feature over 

the prior a r t ,  during the time period relevant t o  the issues herein -- 
1 9 7 2 - 1 9 7 4 .  (Campbell, Tr. 2 0 3 4 ) .  

c 

I X .  OTHER ARGUMENTS RELATING TO VALIDITY 

1 5 3 .  Respondents urge t h a t  claim 1 o f  the '129 patent i s  

invalid because the rotary opt ical  encoder i s  misdescribed i n  both the 

speci f icat ion and the claims of the '129 patent. I n  t h i s  connection, 

i t  i s  urged that C l a i m  1 of t h a t  patent requires the feedback circuit 

t o  maintain the intensity o f  the l i g h t  source substantial ly constant 

and that the Grundherr rotary opt ical  encoder must not maintain this 

l i g h t  source constant i n  order t o  maintain the required constancy of 

the encoder output signals  A and 8. (RTF 1 4 6 - 1 5 0 ) .  I n  making t h i s  

argument respondents c i t e  t o  certa in  portions of claim 1 and the 

s p e c i f i c a t i o n ,  without regard t o  the e n t i r e  context surrounding them. 

While claim 1 does s t a t e  

... f i r s t  feedback means f o r  main- 
taining the intensity o f  said l i g h t  
source substantial ly constant ... 

the e n t i r e  context o f  that claim c l e a r l y  reveals that  said constancy 

r e f e r s  t o  the intensity of the l i g h t  a t  a p o i n t  "adjacent the l i g h t  

sensi t ive  devices." (CX 1 ,  Col. 14, l i n e s  26-28) (Emphasis added). 

When the portion o f  C l a i m  1 c i ted by respondents is  read i n  context 

- 

a 

w i t h  the ent ire  claim it i s  c l e a r  that the ' 129  device a c t s  i n  the way 
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s p e c i f i d  i n  the c l a i m .  I n  f a c t ,  the l a s t  portions of  that claim s t a t e  

means for  generating a correction 
s i g n a l  when s a i d  intensity s i g n a l  
d i f f e r s  from s a i d  standard s i g n a l :  
and means for coupling said 
correction signal  t o  s a i d  power 
means t o  vary. the magnitude o f  s a i d  
l i g h t .  .inte.ns.ity t o  re-establish said 
desired l i g h t  intensity.  

' 

(CX 1 ,  Col. 1 4 ,  lines 3 1 - 3 6 ) .  (Emphasis added). Similarly,  

respondents' c i t a t i o n  t o  Col. 6 ,  l i n e s  21-23 of the specif ication takes 

certa in  language of  the specif ication out o f  context i n  a misleading 

manner. A reading of  the ent ire  section o f  t h e  specif ication dealing 

w i t h  the o p t i c a l  encoder and feedback loop makes it c l e a r  t h a t  the 

l i g h t  intensity a t  the photoreceptor is the l i g h t  intensity which i s  to 

be maintained constant and t h a t  t h e  l i g h t  intensity a t  the LED source 
I 

may be varied i n  order t o  keep t h a t  l i g h t  intensity constant. (CX 1, 

Col. 5 ,  l i n e  6 through Col. 6 ,  l i n e  2 3 ) .  Indeed, t h i s  was made c l e a r  

before the PTO. I n  d i s t i n g u i s h i n g  the '129 device from the Allington 

feedback system it  was pointed out t h a t  the purpose of  the feedback 

loop i n  the Allington device was t o  maintain the primary l i g h t  source 

constant. I n  c o n t r a s t ,  it was noted that i n  the '129 device it i s  only 

when the intensity o f  the l i g h t  source reaching the area of the sensors 

varies t h a t  the source intensity is automatically adjusted. It is 

c l e a r l y  pointed out herein that  there might  be variations i n  

i n t e n s i t i e s  a t  the l i g h t  source (the LED source) i n  the '129 device, 

without adjustment, so long as the l i g h t  intensity a t  the sensors was 

maintained. (RXPT 2 ,  Amendment o f  3/28/77, a t  10-11). 

I 
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4 

1 5 4 .  I t  is also argued t h a t  the specif ication of  the '129 

patent does not s e t  forth the best mode contemplated by Grundherr of 

carrying out- h i s  invention of  a feedback loop i n  a rotary o p t i c a l  

encoder. T h i s  argument i s  based on the testimony of Mr. Grundherr t h a t  

the or iginal  design rotary encoders u t i l i z e d  a mask between the 

photocells and the l i g h t  source to improve the performance. (RTF 

151-154). Mr. Grundherr indicated i n  h i s  testimony, however, t h a t  the 

mask was not essent ia l  t o  the operation of the feedback loop w h i c h  he 

invented. (Grundherr, Tr, 789). It was also indicated t h a t  the mask 

was i n  the u n i t s  as they were purchased from Litton and Disc. 

(Grundherr, Tr. 7 9 0 ) .  Moteover, the mask would not be part of the 

improvements over prior a r t  w h i c h  constituted the invention. (CX 1 ,  

Col. 1, l i n e s  12-36). 

155. Next, respondents urge t h a t  Qume's f a i l u r e  t o  inform the 

PTO t h a t  the opt ical  encoders used i n  the '129 device were commercially 

available and that the feedback loop "was t o t a l l y  standard' breached 

i t s  duties of  candor and good f a i t h .  (RTF 292-298). As found i n  

f i n d i n g  1 1 8 ,  above, Grundherr d i d  not u t i l i z e  the commercially 

available o p t i c a l  encoders i n  the '129 device. The encoders were b u i l t  
e 

t o  h i s  specif ication.  Moreover, although the individual components of  

the feedback loop were commercially a v a i l a b l e  and feedback loops, as 

such, were known a t  the time, the evidence indicates t h a t  they had not 
- 

been ut i l ized on opt ical  encoders i n  this  manner before. (FF 118). 
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i56. Respondents also urge t h a t  the ' 129  patent misrepresents 

t h a t  a variable hammer force printing system as presented i n  that  

patent was p e w ,  whereas such systems were not new i n  the prior a r t  and 

t h a t  the a p p l i c a n t  was aware of  that f a c t ,  (RTF 1 7 4 ;  RB a t  21)- The 

basis for this al legation is the portion o f  the "Background of the 

Invention" w h i c h  reads 

I n  the p a s t ,  hammer drive units have been designed 
t o  provide a consistent  hammer s t r i k i n g  force  
regardless of  the character being printed ... 

(CX 1,  Cola 1,  l i n e s  52-54). 

Respondents point out t h a t  Grundherr and probably Kujawa, the patent 

1 attorney, were aware o f  the ' 509  patent and the Hy Type I printer w h i c h  

had two hammer i n t e n s i t i e s  and t h a t  Mr, Grundherr was aware'that the 

Mark I printer under development a t  Diablo had four hammer 

i n t e n s i t i e s ,  (RTF 1 7 4 ;  RB a t  2 1  e t  seq.).  

157. T h i s  portion of  the "Background of the Invention" c i ted by 

respondents does not s t a t e  t h a t  al_l past hammer drive units had only a 

single s tr iking force. (CX 1). Furthermore, Examiner Rader was 

c e r t a i n l y  aware when he c i ted the Grundherr ' 509  patent as a prior 

a 

reference t h a t  it provided two hammer i n t e n s i t i e s ,  (RXPT 3, Office 

Action of 10/10/75; RXT 4 1 ) .  I n  f a c t ,  reference t o  the '509 patent 

would also reveal the disclosure i n  the "Background of  t h e  Invention" 

section of  t h a t  patent that prior a r t  devices had used mechanical 

9 4  



, 

arrangements to vary the hammer impact intensity. (RXT 41, Col. 1, 

lines 18-23). Then too, Examiner Rader in his 10/10/75 Office Action 

referred to Gilbert et al. as showing impression control, and Beery as 

showing impact control. (RXPT 3, Office Action of 10/10/75 at 3-4). 
c 

Finally, the examiner's reference to Lundquist in the continuation file 

shows further awareness by the PTO of prior art printing systems with 

variable hammer intensity controls. (RXPT 2, Office Action of 8/23/77 

at 3-4; RXT 45, Col.1, lines 21-55). Accordingly, I find there was no 

deception involved in the accused statement. 

158. Finally, the failure to call the examiner's attention to 

U.S.  Letters Patent 3,239,049 to Voit, which discloses the variable 

intensity impression mechanism employed in the IBM Selectric typewriter 

and the one-page IBM Technical Disclosure Bulletin disclosing a 

character impression control mechanism, did not constitute a 

misrepresentation of the prior art. (RTF 257-258). Agdin, the accused 

statement in the "Background of the Invention" did not speak in 

exclusive terms and the examiner was obviously aware of the fact that 

some prior art included variable hammer intensity. (FF 157). 

It was the manner in which the applicant's device provided variable * 

hammer insensity which was the key to its represented patentability, 

not that it was the first device to provide that feature. 

Thus, even if the accused language is not as clear as it might be, it 

(CX 1). 
- 

certainly is not a material misrepresentation. Insofar as the V o i t  

patent is concerned, it has not even been relied upon by respondents 
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herein a s  pertinent prior a r t .  (e, RXT 0 ,  Respondents Technical 

Exhibit L i s t ) .  A reference by Kujawa t o  such patent a6 be ing  "also o f  

interest"  1 7  a l e t t e r  t o  a foreign patent agent can hardly r a i s e  the 

fa i lure  t o  disclose such a patent t o  the l e v e l  o f  a misrepresentation. 

(RTF 257-2581 

X. SECONDARY CONSIDERATIONS 

159. I n  the period of 1974  t o  1978, Qume's yearly sales  i n  

daisywheel printers more than doubled during every 12-month period and 

C increased from nothing t o  nearly by 1979.  (Cx 165,  Cower 

W.S., a t  3, 5 ;  CX 2 0 3 ) .  
, 

160.  The features o f  the Qume printers  covered by the '129 

patent played an important part i n  this success. ( k P F  256-262, 

below, concerning Qume's pract ice  o f  the '129 patent) .  The opt ical  

encoder design contributed t o  a smaller,  f a s t e r ,  more r e l i a b l e  p r i n t e r ,  

w i t h  fewer moving parts ,  and the multiple hammer intensity feature 

improved print quality and prolonged the l i f e  o f  the printwheels. (CX * 

165, Gower W.S.,, a t  3 ;  CX 1 6 4 ,  Lee W.S., a t  3 :  CX 174, Grundherr W.S., 

a t  1 4 ,  22-33 :  Grundherr, Tr. 598-600, 7 7 9 ) .  
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X I .  INFRINGEMENT 

1 6 1 . - A l l  o f  the accused products  of r e s p o n d e n t s ,  a s  well a s  the 

p r i o r  a r t  i n  r o t a r y  wheel p r i n t i n g  s y s t e m s ,  i n c l u d e  the f o l l o w i n g  

elements of c l a i m s  1 and 8 of  the ' 1 2 9  p a t e n t :  

( a )  for use i n  a r o t a r y  wheel p r i n t i n g  sys tem 
having a t r a n s l a t a b l e  c a r r i a g e :  

( b )  means for  t r a n s l a t i n g  the c a r r i a g e  a long  a 
p r i n t  l ine :  

(c) a r o t a r y  p r i n t  wheel mounted on the 
c a r r i a g e  wherein the p r i n t  wheel has a 
p l u r a l i t y  of  i n d i v i d u a l  p r i n t  c h a r a c t e r s  
d i s t r i b u t e d  about the r a d i a l  c e n t e r  
thereof: and 

(d) means f o r  r o t a t i n g  the p r i n t  wheel. 

( S t i p u l a t i o n ,  TK.  636-6371.  

A .  Claim 1 

162 .  Only Sharp Corporat ion  and Sharp E l e c t r o n i c s  Corporat ion  

( h e r e a f t e r  c o l l e c t i v e l y  r e f e r r e d  t o  a s  Sharp)  are accused  o f  i n f r i n g i n g  

c l a i m  1 of  the '129 p a t e n t .  (CB a t  1 8 ) .  

163. The Sharp products  w h i c h  a r e  accused  o f  i n f r i n g e m e n t  

herein a r e  r o t a r y  wheel electronic t y p e w r i t e r s  having the model 

d e s i g n a t i o n s :  ZX 4 0 0 ,  ZX 4 1 0 ,  Z X  4 1 5 ,  ZX 5 0 0 ,  ZX 505 and 210. (CF 5 0 ,  
- 

n o t  o b j e c t e d  t o  by r e s p o n d e n t s ) .  
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154. The encoder system i n  the Sharp ZX 4 1 0  i s  typical of the 

rotary encoders used i n  the Sharp typewriters and i s  generally shown i n  

CX 1 3 0 ,  C X J 3 1  and CX 1 3 2 .  (RTF 3 2 9 ,  not objected to by complainant). 

165. The Sharp rotary encoders are utilized to  control the 

positioning of the p r i n t  wheel and the translatable carriage motor 

shafts i n  the Sharp typewriters, 

complainants) 

(RTF 3 3 0 ,  not objected to  by 
L 

166. I n  addition to those elements of claim 1 stipulated to  be 

included i n  a l l  of respondents' accused products, the Sharp typewriters 

a l l  include "means for impressing s a i d  print characters against a print 

member..,," (CX 128; C F  329, not objected to  by respondents). 
1. 

167. The Sharp typewriters a t  issue also includes "a f i r s t  

position i n d i c a t i n g  means for generating s i g n a l s  representative of the 

instantaneous position of the p r i n t  wheel ... [which includes] an 

encoder disc mounted for rotation w i t h  ... [the] print wheel and having 

a plurality o f  alternately arranged opaque and translucent portions a 

arranged i n  a substantially circular t iming track about the radial 

center of said d i s c . "  (CF 330, not objected to  by respondents). 

- 
168, The Sharp typewriters also include a "means responsive t o  

said p r i n t  wheel position signals for a c t u a t i n g  s a i d  imprinting 

means," Mr. Ueda, o f  Sharp Corporation, testifying i n  his deposition 

indicated t h a t  hammer intensity information is defined to  a particular 

print wheel character. (CX 653, Ueda dep., a t  21 of second d a y ) .  He 
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also t e s t i f i e d  to the e f f e c t  therein t h a t  the host processor f i r s t  

obtains from a ROM a p r i n t  wheel character position and t h e n  

subsequently obtains from a di f ferent  address portion o f  the same ROM a 

m u l t i - b i t  hammer intensity rank. That hammer intensity rank i s  then 

c 

processed by the host, processor, along w i t h  other information t o  

develop a hammer intensity signal.  The host processor then passes both 

the wheel ppsit.ion information and t h e  hammer i n t e n s i t y  information t o  

the wheel controller .  The wheel control ler  then converts the hammer 

intensity signal to a signal for actuating the hammer. (CX 6 5 3 ,  Ueda 

dep., a t  19-21  of ,second day). The host processor, the ROM and the 

wheel c o n t r o l l e r ,  therefore,  together constitute a means w h i c h  is 

responsive t o  the wheel position s ignals ,  among other t h i n g s ,  for 

actuating the hammer drive. Certainly the hammer intensi ty  signal and 

the ultimate hammer drive are related t o  and responsive t o  the 

‘1 1 

character position selected. (CX 653, Ueda dep., a t  19-21, of  second 

d a y ) .  The f a c t  t h a t  other information i s  ut i l ized by the host 

processor i n  developing a hammer i n t e n s i t y  signal-does not detract  from 

that  fact .  (CX 653, Ueda dep., a t  20 o f  second day). 

* ‘ *  

. _  r’ 

169. The f i r s t  position indicating means i n  Sharp’s typewriters ’ 

includes a l i g h t  source mounted adjacent a f i r s t  surface o f  the encoder 

d i s c .  ( C F  332 ( a ) ,  t h i s  portion o f  t h i s  proposed f i n d i n g  not objected 

t o  by respondents). 
- 
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170. The first position indicating means in Sharp's typewriters 

also includes a plurality of light sensitive devices mounted adjacent 

the oppositesurface of the disc  and responsive to the angular 

displacement of the opaque and translucent timing track portions when 

the print wheel is rotated for  generating a pair of position trains 

having a substantially constant phase difference. (CF 332 (b), this 

portion of this proposed finding was not objected to by respondents). 

171. The next element in claim 1 requires that the first 

position indicating means include "a first feedback means for 

maintaining the intensity of said light source substantially 

constant." It is respondents' position, based on the testimony of Dr. 

Bernstein, that the Sharp encoders do not include this feature. (RT? 
0 

331-3391 

172. In the Sharp rotary encoder, the shaft to be controlled is 

coupled to a rotating disc with timing slots. On one side of the disc 

is a light source. On the other side of the disc i s  a fixed mask which 

interacts with the timing slots and the light source when the dire is 

rotated. This latter interaction provides four light beams of special 

e 

characteristics from the single light source. Each of these beams i s  

intercepted by a light sensor. The light sensor i s  a four channel 

sensor, with four receiving elements. (FXT 155, Bernstein W.S., at 
- 

5-6; CX 130). Each light receiving element in the solar battery wafer 

(the four channel sensor) has the same layout as the fixed slit mask in 

terms of geometry. (CX 133, Fig. 35). 
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1 7 3 .  The A a n d  B beams i n  the Sharp encoders are designed t o  

come on as each desired s l o t  position goes p a s t ,  but w i t h  a s l i g h t  

sh i f t  between them ( a  9 0  degree phase s h i f t )  w h i c h  provides for 

detection of  both position and direction.  (RTF 3 3 2 ,  not objected t o  by 

complainant; CX 133) .  

174. The 2-beam i n  the Sharp rotary encoders i s  on only when 

the encoder disc i s  i n  the particular home position. (RTF 333, not 

objected t o  by complainant). 

175. The F-beam is the feedback beam and it passes through a 

s l i t  w h i c h  has  a w i d t h  t h a t  equals several pitches of  the rotating s l i t  

d i s c  i n  order t o  receive a continuous s table  beam regardless of the 

d i s c  rotating angle rate.  (CX 133, F i g .  3 5 ) .  

176. Dr. Bernstein t e s t i f i e d  that the F-beam i s  rendered 

discontinuous and choppered and t h u s ,  not constant,  but t h a t  a portion 

O f  the F-beam l i g h t  from the source w i l l  reach some part of the opt ical  

sensor a t  any given time. (RXT 155, Bernstein Rebuttal W.S., a t  6 ;  

Bernstein, Tr. 1780-81, 1786). In h i s  witness statement and upon cross 

examination Dr. Bernstein characterized the amount of l i g h t  from the 

8 

F-beam being continually intercepted by the senor as  “a  goodly 
- 

portion.” (RXT 155, a t  6 ;  Bernstein, Tr. 1 7 9 5 ,  1799). S u c h  testimony 

does not d i r e c t l y  contradict the information on CX 133,  the excerpt 

from a Sharp manual, w h i c h ,  as noted immediately a b v e ,  describes the 

l i g h t  being received by t h i s  sensor from the F-beam a s  “ a  continuous 

stable beam.” (CX 133,  F i g .  3 5 ) .  
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177. Dr. Bernstein has testified further that the F-signal is 

compared to a desired value to adjust the long term average intensity 

of the l i g K  source to compensate for aging of the light source and 

sensor, but that due to the choppering effect of the rotating disc i t  

is not possible to use this beam to compensate for rapid changes in the 

characteristics of the light source and sensor. (RXT 155, at 6:  

Bernstein, Tr. 1780-81). He further testified that the circuitry 

contains a capacitor C 4 and resistor R 2 which force all variations 

below 0.5 milliseconds to be ignored. (RXT 155, at 6). 

178. Dr. Bernstein then testified that this lack of short term 

stability in the light source, as well as mechanical variations in the 

slotted disc, can cause the A and B signals o f  the Sharp encoders to 
I 

show signiricant variations in amplitude and offset (as much as 50% of 

the minimum amplitude). (RXT 155, at 6-7; Bernstein, Tr. 1618-19, 

1622-23, 1782-83; CX 132, table 12). Dr. Bernstein concluded from t h i s  

that the Sharp encoders "do not meet the criteria for stability of the 

A and B signals mentioned by Grundherr and could not function in the 

device he designed." (RXT 155, at 7). (Grundherr had testified that * 

in his system it was necessary to maintain the amplitude and offset of 

the A and B signals substantially constant for the reliable operation 

of the servo system of the print wheel -- Grundherr, Tr. 792: CX 171, 

Grundherr W.S.,  at 13-17). 
- 
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1 7 9 .  I f i r i d  t h a t  Dr. Berristein has overblown t h e  significance 

o f  possible variations i n  the amplitude and o f f se t  of the A and B 

signals i n  the Sharp device. F i rs t  of a l l ,  his calculation of  t h e  

magnitude of s u c h  variations as being 'as much as 50% of the m i n i m u m  

c 

amplitude" exaggerates the extent o f  variation by comparing it to the 

m i n i m u m  amplitude. The exhibit to w h i c h  he refers a s  the basis for his 

calculation shows a p l u s  or minus 20 percent variation for a l l  of the A 

and B phase outputs. (Bernstein, Tr,  1806). Secondly, the Sharp 

manual shows t h a t  the extent of such variations i s  to be controlled i n  

the Sharp system, since the manual instructs the user to  replace the 

motor should the output waveform exceed the range of .4 volts  to  -6  

volts. (CX 132, a t  3 ) .  As for short term problems caused by d u s t  i n  a 

s l i t  of the s l i t  disk, the manual instructs the user to clean the s l i t  

disc w i t h  a cameraman's lens cleaning a i r  blower, but  s tates  that s u c h  

"a problem i s  u s u a l l y  not encountered i n  these Products under normal 

use," (CX 132, a t  3) .  

180, Dr. Bernstein's views as t o  the significance of the 

'choppering" ef fect  on the F-s ignal  and mechanical variations i n  the 

slotted disc and their combined e f fec t  on the A and B signals (FF 
* 

176-178, above), i s  principally based on his own observations, 

measurements and estimates. (RXT 155, a t  4-5: Bernstein, Tr,  
- 

1794-1802). I n  addition to other variations between his views and the 

information i n  the Sharp manual, he expressed the opinion t h a t  d u s t  

w i l l  co l lec t  i n  this  device "very fast '  and indicates t h a t  d u s t  
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particles being carried around in one of the slots could cause 

significant short term variations for which the Sharp encoder could not 

compensate. (Bernstein, Tr. 1800-01; RXT 155, at 6). His view of the 

probability of this happening directly conflicts with the statement in 

the Sharp manual that "such a problem is not encountered in these 

Products under normal use," (CX 132, at 3). Other conclusions 

concerning short term fluctuations of this sort are based on hie 

observation of the material from which the disc is made, its shape, and 

its responsiveness to external vibrations, noise and electrical 

interference. (Bernstein, Tr. 1800). 

L 

c 

181. I must question Dr. Bernstein's expertise in these areasf 

since he is not an engineer. His experience in these areas is that of 

avocation not vocation. (Bernstein, Tr. 1652-72). He has not been 

shown to be qualified to testify as to these matters. I must 

1 

therefore, accept the Sharp manual as the best evidence of record 

revealing the workings of the Sharp encoder. Although the depositions 

of the Sharp executives here of record reveal some errors in the manual 

which appear to be principally of a typographical nature, there i s  no 

evidence of record from a Sharp official, or other qualified expert in 

the relevant field, that the manual misdescribes the Sharp encoder 

and/or its operation. In fact the testimony of Mr. Ueda, on 

deposition, verifies the overall accuracy of the manual. (CX 653, Ueda 

dep. at 74-79) .- 

* 

- 

8/ 

Mr. Ueda is an electrical engineer and an assistant manager 
for Sharp Corporation. (CX 653, at 29-30 of  second day of  
deposition). 
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182. Accordingly, I find that the first position indicating 

means of Sharp's encoders include a "first feedback means for 

maintaining-the intensity of said light source substantially constant," 

within the intent and meaning of claim 1 of the '129 patent, As I 

found above, in connection with the validity issues in connection with 

claim 1, an overall reading of that claim reveals that this means 

maintaining the light substantially constant at the point of the "light 

sensitive devices." (FF 153). 

183. Next, the first feedback means in the Sharp encoders 

include "power means for applying electrical power to said light 

source." The circuit diagrams in CX 133 (Fig. 38) and CX 132 (Fig. 38 

on p. 27) reveal the existence of this element in the feedback circuit: 

the transistor connected to the light source. (CX 132-33, Fig. 38). 

184. The Sharp encoders also include "first light sensitive 

means disposed adjacent said opposite side of said disc at a position 

to continuously intercept light radiation emitted by said first light 

source €or generating an electrical signal representative of the 

intensity of said light radiation adjacent said light sensitive 

device." Dr. Bernstein and respondents deny the presence of  this 

element of claim 1 on the bases that there is a mask between the disc 

and the feedback sensor on Sharp encoders, and that the light is not 

"continuously" intercepted. (RXT 155, at 8). Claim 1 only requires 

that the light sensitive means be disposed adjacent the opposite side 

of the disc at "a position to continuously intercept light" from the 

light source. 

- 

(CX 1, claim 1). This does not preclude use of a mask 

. 
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and, in fact, a mask was used by Grundherr in his prototype models. 

(FF 154). 

Bernstein admitted that there was always a "goodly portion of the 

light" which reached this light sensitive means. (Bernstein, Tr. 1795). 

As for the continuous reception of light thereby, Dr. 

185. The Sharp encoders also have a "comparison means for 

comparing said intensity signal with a standard signal representative 

of a pre-established desired light intensity." There is a comparator 

connected between the feedback sensor and the power supply, as shown on 

Fig. 34 of CX 133. This i s  also shown by the comparator OP4 connected 

between the lowermost light sensor and the transistor connected to the 

light source in Fig. 38 of CX 133 and 132. (See also CX 171, Grundherr 

W.S.,  at 41-42). The Sharp encoders further include "means for 
I 

generating a correction signal when said intensity signal differs from 

said standard signal." The differential amplifer OP4 compares the 

voltages at its two inputs and in response to this comparison generates 

a correction signal in its output whenever the input voltages differ. 

(CX 171, Grundherr W.S. ,  at 41-42: CX 133, Figs. 34 and 38: CX 132, 

Figs. 34 and 38). 

186. Finally, the Sharp encoders have "means for coupling said 

correction signal to said power means to vary the magnitude of said 

light intensity to re-establish said desired light intensity." The 

correction signal from the differential amplifier OP4 is applied to 
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, 

the transis tor  Tr. t o  control the current flowing from the voltage 

source Vcc t o  the LED l i g h t  source. (CX 171, Grundherr W.S., a t  41-42 :  

CX 132,  F i g .  3 8 ;  CX 133,  Fig. 3 8 ) .  
c 

187. Therefore, the Sharp encoders include each and every 

element of  c la im 1 o f  the 1 2 9  patent and are an infringement thereon. 

To the extent that the Sharp encoders m i g h t  not compensate for short 

term, rapid changes i n  the c h a r a c t e r i s t i c s  of the l i g h t  source and 

sensor as e f f i c i e n t l y  as the Grundherr device, as claimed by Dr. 

Bernstein and respondents, such devices would s t i l l  have t o  be 

considered the equivalent o f  the '129 encoder, since they perform 

basical ly  the same function i n  b a s i c a l l y  the same way. (FP 165-186: 

-- see a l s o  FF 200-201, below). 

3.  Claim 8 

1. The Sharp Typewriters 

188. I n  addition t o  the elements stipulated as being i n  common, 

as noted i n  f i n d i n g  161, above, and the means for impressing the print  

characters a g a i n s t  a print  medium, found t o  be i n  the Sharp typewriters 

i n  f i n d i n g  166, above, the Sharp typewriters include a l l  of the other 

elements o f  claim 8 o f  the '129 patent. (FF 189-215, below). 

. 1  

- 
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189. A representative block diagram of the Sharp ZX-410 

typewriter i s  shown i r i  RXPT 37 arid CX 128. The block labe led  thertori 

a s  D7801-060- i s  a mairi central  processing u r i i t  (main CPU or host CPU).  

(RTF 3 0 1 ,  3 0 2 ,  riot objected to by complainant). 

190. Data for  priritirig may flow along two altert iate paths i r i  

the Sharp typewriter. Orie path  is from a keyboard through a key 

eoritroller (key controller CPU) through the main CPU, arid the second 

path is  from a communications interface through the  main CPV. (RXPT 

37: CX 128; RTX 1 5 5 ,  Bernsteiri Rebuttal W.S., a t  9 ;  Eerristeiti, Tr .  

1 6 2 4 ) .  

I 191. The keyboard has a standard typewriter  layout supplemented 

by levers for p i t c h  selectiori ( 1 0 ,  1 2 ,  1 5  characters per i r r c h  or 

proport iorial s p a c i n g )  arid riirie levels o f  impression coritrol, as well as 

by other furiction keys arid controls. (RTF 3 0 6 ,  riot objected to by 

complairiarit) . 

192. Iri the keyboard mode of operation, the keys of the 

keyboard close coritacts i r i  a matrix arid the key i d e n t i t y  i s  determined 
I 

by the key controller CPY w h i c h  producers a m u l t i - b i t  keycode character 

represeritative of t h a t  key. (CX 653,  Ueda dep., a t  51-53: RTF 3 0 7 ,  nut 

objected t o  by complairiarit). 
- 

193. The keycode character produced by the key controller  CPU 

i s  ttarisferred from it to the main CPU where it i s  converted to an 
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iriterrial 8 - b i t  iriterual ASCII character. (CX 6 5 3 ,  Ueda dep., a t  52-53; 

RTF 3 0 8 ,  rlot, vbjccted t o  by complainant). 

194. The 8 - b i t  irlternal ASCII character,  111 t u t t i ,  is used t o  

l o o k  for  t h e  appropriate wheel number t o  be printed, The internal code 

is  converted into a wheel position code. The wheel position 

informatiori i s  stored i r i  a ROM, (CX 653, Ueda dep,, a t  5 3 ) .  The 8 - b i t  

wheel number received from the internal code represerits the position of 

the daisy wheel, (CX 653, Ueda dep., a t  5 4 ) .  

195, From the wheel tiumber the hammer ititerisity rank is picked 

up. T h e  hammer intetisity rank i s  located in the same ROM, This is a 

rank w h i c h  varies according to  the s ize  of the character t o  be 

printed. (CX 653, Ueda dep., a t  541 , 

196. The h o s t  processor performs t h e  uperatfoa of picking up 

the 8 - b i t  wheel position iaformatiori arid the hammer iritetisity rank. 

The hammer intensity rank is also in t h e  farm of a m u l t i - b i t  ( 4  b i t s )  

character. The 8 - b i t  wheel position number arid the 4 -b i t  hammer 

interisity rank iriformatioti are stored temporarily in the main CPU or 

host processor, (CX 653, Ueda dep., a t  54-55). 

- 
197 ,  The hammer iiiterrsity information i s  theri generated from 

the hammer intensity selector iriformatiori arid spacing p i t c h  

irlformatiorr. 

generate the hammer iriterisity iriformatiori 011 the basis of the selector 

arid spacing iriformatioti. 

The host processor uses iiiformatioti i r i  the mne ROM to 

(CX 653, Ueda dep., a t  55-56). 
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1 9 8 .  Once the hammer irlterisity iriformatiorl i s  gerrerated, i t  arid 

the wheel number iriformatiori i s  sent by the main CPU to the wheel 

coritroller. The two sets  of 8 - b i t  itiformation are sent one after 

aiiother -- sequentially. (CX 653, Ueda dep., a t  56) . 
c 

199. The wheel controller selects  the wheel spoke w h i c h  

correspurids t u  the wheel number iriformatiori it receives. The wheel 

coritroller then checks whether the other movements such as the carriage 

movemerit arid ribbon movemerit are complete. If it is, it goes ahead to  

operate the hammer. (CX 653, Ueda dep., a t  56-57). 

2 0 0 .  I t i  selectirig the proper wheel spoke, the wheel controller  

receives the wheel number iriformatiori from the main CPU. T h i s  t e l l s  it 

w h i c h  spoke is t o  be selected. It  determines the amourit o f  rotation 

riecessary by detecting the difference between 'the wheel number which  is 

in position "NOW" arid the instructed wheel rrumber. When the difference 

i s  detected, the iristructiori as to  w h a t  angle the rotation should be is 

given. Speed iriformatiori dependent upon the required (amount of  

rotation i s  given to the servo c ircui t .  The position of  the wheel is 

monitored by certain c i rcu i t s  i r i  the device. The itistaritarieous 

position car! be kriowri because the wheel coritroller counts the signals 

from these c i rcu i t s .  (CX 653, Ueda dep., a t  57-59). There is an 

address posi tioti i n  the wheel coritroller t h a t  stores iriformatiori 

representative of the positioit of the wheel. (CX 653, a t  59). 

L 
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201.  The sigrials WFTA arid WFTB (the wheel positiorr signals) 

represent the optical  encoder rotation, (CX 653, a t  60 ) -  

c 

202. When the print wheel comes to  the desired posit ion,  t h e  

e l e c t r i c  current to the motor is  s h u t  o f f  aztd the pr int  wheel stays 

statioirary u n t i l  the character i s  printed and the next l e t t e r  t o  be 

printed is  selected. (CX 653, Ueda dep., a t  66-67). A t  the time the 

s i g n a l  indicates t h a t  the wheel is  a t  the zero positiori { t h e  desired 

positiori) the hammer is operated, assuming that the ribboti and carriage 

are i t 1  a statioriary position as well. (CX 653, Ueda dep,, a t  67-68]. 

203. The signal that actuates t h e  hammer comes from t h e  wheel 

controller .  It is supplied t o  the hammer drive circuit, [CX 653, a t  

7 0 ) .  The hammer iriterisity irtformatiort is developed i n  the host 
i 

processor. It obtains a m u l t i - b i t  hammer intensity rank fram the rrOn 

(from w h i c h  it had e a r l i e r  obtained the m u l t i - b i t  wheel position 

character) atid a f ter  combitiirig t h e  hammer intensity rank w i t h  othur 

itifotmatioti (hammer intensi ty  selector informstiott atid spacing pitch 

irrformatioti) , it develops a hammet iriterisity signal which it trmrfars 

to  the wheel cotitrollers. (CX 6 5 3 ,  Ueda dep., a t  19-20 of second day). 

204. Wheti the wheel cotitroller sigtials the hammer drive circuit 

t o  actuate the hammer, the drive c i r c u i t  varies the impact force of the 

hammer accordirig to  the pulse length or pulse w i d t h  of  the hammer 

signal. The w i d t h  is  se t  accordirig to the time t h a t  the wheel 
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corrtroller takes to make the hammer s i g n a l  low level.  There are 16 

different levels of hammer intensity it, the 2X 4 1 0  typewriter, (CX 

6 5 3 ,  Ueda dep., a t  7 0 - 7 3 ) .  
c 

205. A l l  of t h e  Sharp typewriters operate in substatitially the 

same fashion, w i t h  the exception t h a t  the 2 x 4 1 0  i s  t h e  only one w i t h  a 

b u i l t - i n  communications interface optiorr. (Berristei~i,Tr. 1 6 3 4 )  . 

206. A l l  of the Sharp typewriters include 'a f i r s t  poaitiorr 

i n d i c a t i n g  means for generating signals representative of the 

iristaritarreous positiotr of said print wheel." (FF 200-201). 

207. A l l  of the Sharp typewriters have a "means adapted to be 

coupled to  arr external d a t a  source for receiving a m u l t i - b i t  character 

representative of a character t o  be printed." 

typewriters the keyboard is an external data source for  the irrternal 

electrottic c i rcui try  of the device. Dr Wakerly, one of respondents' 

experts agreed t h a t  the keyboard was certainly exterrii41 to the internal 

control logic circuitry.  (Wakerly, Tr. 1456). Mr. Simpsorr, another of 

respotidelits' witnesses, t e e t i f  ied further t h a t  " input to  the 

microprocessor could be from any source ... a datalirre ... artother 

computer .. we d i d n ' t  e lect  to care who gerteratcd the code an long as  

the code got generated.. .." (Simpson, Tr. 15271. The ititerrla1 

c ircui try  i r i  the Sharp typewriters, particularly the main CPU, the ROM 

corrtaitlirrg wheel position atid hammer iater1sity rarik iirformatiorr and 

In each of  the Sharp 
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wheel coritrvller are adapted t o  be coupled w i t h  the external  data 

, 

source (the keyboard), through the keyboard coritroller.  (FF 190, 

192-196) The main CPU receives a m u l t i - b i t  character representative 

of the character t o  be printed (the key w h i c h  was pushed) from the 

keyboard controller .  (FF 192-1931. 

208. Additiorially, the Z X - 4 1 0  contains arb additional s u c h  

meatis, that  i s ,  the commurricatiorr iriterface option. Such optiori 

c e r t a i n l y  provides "a means adapted t o  be coupled t o  an external data 

source," such a s  s computer for receiving m u l t i - b i t  characters from 

such computers. (CX 6 5 3 ,  Ueda dep., a t  79-81). The f a c t  that the 

iriterface i t s e l f  i s  available ordy as ari optiori arid is i t istal led by a 

service  marl or dealer does riot detract  from t h e  f a c t  that  i t s  ir~tetrial  

c i r c u i t r y  i s  adapted t o  be coupled t o  s u c h  ati exterrial data Source. 

(RTF 3 2 0 ;  FF 190): 9/ 

209. The Sharp typewriters a l s o  have "mearis responsive to said 

print  wheel positiori sigrials arid the character stored 'in said receiving 

mews for actuating said impressing means." Resporiderits argue that 

there is rio character s t o r F  i r i  said receivirig means, because the 
* 

character i s  "transietit." 111 the Sharp system the keycode character 

produced by the key coritroller is converted i r i  the main CPU to a - 

dif ferent  8 - b i t  iriterrial ASCII character. (FF 1 9 3 ) .  That character ,  

in turri, is  used t o  look up certa in  wheel table  irrformatiori w h i c h  is 

stored i r i  a ROM and t o  develop therefrom a wheel position code w h i c h  i s  

- 9/  
"iriterfaceable" w i l l  be dealt  w i t h  i r i  the i r t jury  sectiori. 

The extent to w h i c h  other Sharp typewriters may be 
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stored temporarily in the main CPU. (FF 194, 196). From the wheel 

number a hammer intensity rank is then picked up from the same ROM and 

it is also stored temporarily in the main CPU. (FF 195, 196). The 

transient nature of the codes generated in this process does not 

detract from the fact that the Sharp devices include a means responsive 

c 

to said print wheel position signals and the character stored in said 

receiving means for actuating said impressing means. (FF 194-199). 

210. The Sharp typewriters also include "a memory device having 

a first portion for storing a plurality of individual multi-bit 

characters each representative of the location on said print wheel of a 

different one of said print characters and a second portion for storing 

a plurality of individual hammer intensity characters each 

representative of the intensity with which the associated print 

character in said first portion is to be impressed against said print 

medium, different ones of said hammer intensity characters representing 

different intensities." Mr. Ueda of Sharp, in h i s  deposition, admitted 

that a ROM in the Sharp circuitry stores wheel position information in 

one part thereof, and hammer intensity information in the other part. 

(CX 653, Ueda dep., at 5 of second day). 
* 

211. Respondents argue, based on Dr.  Bernstein's testimony, 

that there is no unique hammer intensity character present in memory 

which is associated with an individual print character. (RTF 324). 

Dr. Bernstein's position i s  based on the fact that there i s  an 
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additional control by external switches for hammer intensi ty .  

(Bernstein, Tr. 1 6 3 2 - 3 3 ) .  As noted i n  f i n d i n g  191, above, the keyboard 

has switches, or levers ,  w h i c h  provide additional control for  hammer 

intensity.  The host processor (main CPU) takes the hammer in tens i ty  

rank w h i c h  i t  receives from the ROM, and uses i t ,  along w i t h  se lector  

c 

and spacing information taken from the same ROM t o  generate t h e  hammer 

intensity.  (FF 196-197) .  Most c e r t a i n l y  that  hammer i n t e n s i t y  is 

related t o  the individual character t o  be printed. Moreover, the 

o r i g i n a l ,  stored hammer intensi ty  rank is hammer intensi ty  information 

and i t  i s  related d i r e c t l y  to the wheel number selected and 

"representative" o f  the intensi ty  w i t h  w h i c h  that  character i s  t o  be 

impressed. (FF 194-196). The fact that  this hammer intensity rank is 

combined w i t h  other information, such a s  the di f ferent  imptession 

controls  available from the keyboard, does not take the operation of . 

the Sharp devices outside the scope o f  this element of the '129 patent. . 
212. The Sharp typewriters a l s o  have a "means for sequentially 

fetching the m u l t i - b i t  location character and the associated hamet 

intensity character specif ied by t h e  character stored i n  said receiving 

means." Mr. Ueda has a lso  admitted that  the main CPU or host proceseor 
* 

sequentially accesses from the same ROM, f irst  the wheel position data 

stored therein and t h e n  the hammer intensi ty  information. (CX 653 ,  - 

Ueda dep., a t  5-6,  19-20 o f  second day, and 54 o f  f i r s t  day). Dr. 

Bernstein argues t h a t  t h i s  sequential accessing does not f u l f i l l  t h i s  

requirement of the '129 patent because a t  "the time I am doing the 
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fetches of locatioir character and hammer iriteasity character I have 

discarded the t h i n g s  t h a t  I could have iderttified a s  comirrg from the 

receivitq msaris.' (Berrrstefti, Tr. 1633) . T h i s  represetits a11 overly 

Iiarrow readirrg of the '129 paterrt. The maitr CW converts the keycode 

character from the key controller into a 8 - b i t  A S C I I  Character w h i c h  i s  

orily temporarily stored i n  the main CPU u n t i l  it i s  used arid 

discarded. (FF 1 9 3 ,  194). That 8 - b i t  Character i s  used to fetch the 

wheel position ittformatioir w h i c h  is stored i r i  t h e  ROM. (PF 194). The 

host processor then fetches the hammer iritetreity raiik from the rame 

ROM, based 011 the wheel rrumber w h i c h  it has fetched. Eveir though the 

mairr CPU only temporarily stores the 8 -b i t  irrtertial A S C I I  character arid 

I discards it o w e  i t s  furrctiorr i s  completed, this does  riot take the 

Sharp devices outside a l i t e r a l  readirrg o f  this elemerit. Certairrly, 

the wheel positiott arid hammer irrterrsity irrformatiorr here fetched is 

specified by the character ioformatiori stored in the mairr CW, whether 

this l a t t e r  irrformatiori is permarrerrtly stored or not. Furthermore, 

these two items of irrformatiori are sequentially fetched, 

riotwithstarrdirrg Dr. Berriateitr's testimony that s u c h  information "is 

a c t u a l l y  transferred out .. . w i t h i n  a few tens of microsecorids." 

(Berrrsteirr, T t .  1633; & CX 653, Ueda dep., a t  5-6, 19-20, of  the 

second day) .  

213. L a s t l y ,  the Sharp typewriters have a 'mearrs coupled t o  

said memory mearrs for cowertirig the i n d i v i d u a l  feteched hammer 

iriterrsity characters to correspotldirlg actuation signals for s a i d  
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imptessirrg. mearis having a magriitude deperiderit u p 0 1 1  the irrterrsity 

assigried to  the corresporrdirtg hammer irrterrsity character," As rroted 

a b v e ,  the mairr CPU obtairis the hammer iriterisity rartk from the ROM, 

The main CPU uses iriformatiorr from the same ROM to gerierate hammer 
c 

iriterrsity iriformatiorr. (FF 1 9 5 ,  197). The hammer iriterisity 

irrformatiorl i s  then serit to the wheel coritroller by the host 

processor. Orice the wheel is  i r r  position for pririt irrg,  the wheel 

coritroller sends the sigrral  w h i c h  actuates the hammer, The hammer 

drive c i r c u i t  varies the impact force of the hammer accordiug t o  the 

pulse lerrgth or pulse w i d t h  of the s igr ia l .  (FF 198, 203-204). 

214, Resporrderits also seek to d i s t i r r g u i s h  the Sharp typewriters 

from the '129 device ori the ground t h a t  the Sharp typewriters read out 

both wheel positiori irrformatiori arid hammer iriterrsity irtformatiori for a 

giveit character t o  be pririted prior t o  arry positiorrirrg of the prirrt 

wheel to  print t h a t  character. They urge t h a t ,  due to f i l e  wrapper 

estoppel, the '129 device i s  limited, so that the print wheel must be 

in positiorl before the hammer iriterisity iriformatiori i S  fetched, (RTF 

316-3161. Resporrderits c i t e  to  pages 12-13 of  the Amerrdmerrt dated 

11/23/77, i r i  the Corrtiriuatiori Applicatiori (RXPT 2) i r i  support o f  t h i s  

cortterlt ion, 

* 

- 

215.  Resporrderrts' positiori is  r i o t  well taken. The portiorr of 

applicarrt's "remarks" before the PTO, referred to i r i  this argumerit, was 

iriterided to distirtguish the '129 device from the Luitdquist  paterrt arrd 
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i s  corlcerrled w i t h  claims 8-14, rrot j u s t  8-10. (RXPT 2 ,  Amerrdmerrt of 

11/23/77, a t  1 2 - 1 3 ) .  A s  such, it addresses broadly the requiremerrts of 

these claims. Claim 11, which is  not a t  issue i r r  t h i s  irrvestigatioo, 

does require the print wheel to be "correctly aligned for printitlg" 
c 

before the hammer intensity i s  fetched, but claim 8 d&s trot. 

claims 8 ,  11). T h i s  portion of the remarks" a lso  poirrts out the two 

p a r t  memory device and the sequerrtial fetching of the wheel positiorr 

arid hammer irlterlsity irrformatiorr therefrom, w h i c h  elements were a l l  

t h a t  was necessary to  distirlguish the '129  device from the Lurrdquist 

device. (RXPT 2 ,  Amerrdmerrt of 11/23/77, a t  12-13: FF 1 2 8 ) .  Thus ,  it 

was uimecessary to argue t h a t  c la im 8 requires the wheel t o  be in 

position before the hammer irrterrsity i s  fetched, i n  order t o  j u s t i f y  

claim 8 over Luirdquist.  

read as beirrg addressed to c la im 8 as  well as claim 11, it should  tlot 

(CX I, 

I 

Therefore, even i f  the cited lsrquage were 

216. Accordirlgly, it i s  fourrd that each of  the Sharp 

typewriters ir~frirrge claim 8 of the '129 patent. (PF 188-21s). 

limit the scope of claim 8 i r r  this marrrrer. It i s  sigrrificarrt t h 8 t  

claim 8 was ultimately allowed by the examirrer, a f ter  t h i s  amendmttt, 

without requiriirg airy amet~dmerrt to  claim 8 t o  provide t h a t  the print  

wheel must be i r r  positiorl before the hammer ir~terrsity'irrformatioir is 

read out. (CX I ,  claim 8;  RXPT 2 ,  O f f  i ce  Action of 5/25/78). 
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2 ,  TrJ umph-Ad le r 

c 

217. The followirrg Tr iumph-Adler t y p e w r i t e r  models are a l l e g e d  

by complairiatit to  ir i fr ir ige the '129  paterit .  SE 1 0 0 5 ,  5 0 0 5 ,  1 0 1 0 ,  5010,  

1 0 1 1 ,  5011, 1 0 2 0 ,  5 0 2 0 ,  1 0 3 0 ,  5 0 3 0 ,  1 0 3 5 ,  5 0 3 5 ,  1 0 4 0 ,  5 0 4 0 ,  1 0 4 1  artd 

5 0 4 1 ,  S a t e l l i t e  I1 attd TA-310 attd 410. The SE models begitittirlg with a 

"1" are s o l d  utider t h e  "Adler"  tradernark, atid t h o s e  begitittirig w i t h  a 

"5"  a r e  s o l d  utider the "Royal" trademark. The TA-310 i s  s o l d  urrder t h e  

"Adler"  riame arid t h e  TA-410 utider t h e  "Royal" iiame. All are 

mattufactured i t t  Germany by respondent Triumph-Adler arid imported i r i t 0  

the United S t a t e s  by responderit Adler-Royal B u s i t l e s s  Machities , Iric. 

(RTF 346-348) .  

itlfrirtgemerlt orily a s  t o  t h e  "Adler"  models. (RTF 3 4 6 ) .  However, t h i s  

a s s e r t i o n  i s  r idiculous,  The r e c o r d  i s  r e p l e t e  wi th  ev idence  t h a t  t h e  

two models a r e  the same, w i t h i n  each riumerical groupirig, i.e.p 

1005/5005, 1010/5010, 1020/5020, etc. , arid t h a t  when complairiatit  

e l i c i t e d  eviderice a s  t o  an "Adler" model t h e  evidence'werit  to t h e  

"Royal"  model a s  well. (See, RXE 1 3 3 ,  Aylitig W.S., a t  5-6, 14-15 ,  E%. 

AY-1: CX 122-23 ,  3 0 0 ,  302-305,  3 0 7 ,  316-345 ;  CX 3 9 3 ,  Aylirig dep., a t  

2 1 ,  24 -25 ,  3 8 ,  4 7 , S l ;  CX 3 9 8 ,  Gruber d e p , ,  a t  10; Ayl i t ig ,  Tr.  1 3 1 1 ,  

1 3 1 7 ,  1 3 2 0 ,  1 3 2 2 ,  1 3 4 3 ;  S t i p u l a t i o n  a t  Tr. 1555-56) .  I t i  fact ,  when 

cornplaitlatit 's  coutisel attempted t o  question Mr. Mueller coticerriirrg t& 

TA-410, respotidetits '  coutisel poitrted out t h a t  t h e  410  arid t h e  310  were 

t h e  same arid suggested t h a t  i f  complaitiatit 's  couiisel would put  t h e  

q u e s t i o t i s  to  Mr. Mueller i t 1  terms o f  t h e  3 1 0 ,  he would g e t  the ariswers 

he was seekirlg. (Mueller, Tr.  1555-56) .  

Respotiderits argue  t h a t  complaitiarit has o f f e r e d  proof of 

* 
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218, A l l  of the accused Triumph-Adler typewriters iriclude the 

f i r s t  five elemerlts of claim 8. (RTF 3 5 2 ;  Stipulation, Tr. 636-37). 

Despite havirrg stipulated that the f i r s t  four of s u c h  elemetits are 

c 

included it1  s u c h  devices a t  Tr,  636-37,  these resporiderits rim attempt 

to d i s t i n g u i s h  element ( 4 ) ,  'meaas for rotating said print wheel," or1 

the ground t h a t  the '129 patent specif icatiorl discloses a "coriveiitiorial 

reversible DC motor,' whereas the Triumph-Adler machines a l l  employ a 

"stepping motor" to rotate the pritlt wheel. (RTF 3 5 2 ) .  I m u s t  hold 

resporlderlts to their  stipulation made in t h e  early stages of t h e  

hearitlg. Moreover, claim 8 does riot specify t h e  type of mtor  t o  be 

used, b u t  only requires "means for rotating said print wheel." I h e  

stepping motor certaitily is such  a mearis. (CX 1 ,  Claim 8) .  Therefore, 

I hold that these typewriters iriclude all five of  the f i r s t  five 

elemetits of claim 8. 

219, The Triumph-Adler typewriters also include " f i r s t  position 

irldicatirig mearis for generatirig signals itidicative of ' the iristatitarieous 

position of the print wheel," or t h e  substantial equivalerrt thereof, 
a 

(FF 220-223,  below). 

220.  Dr. Highleymart ha tes t i f i ed  f u  respoiiderlts as t o  the 

differerlces between corrveritiotial reversible D.C. motors attd stepping - 

motors. He explained that a corrveritfotial reversible DOC, motor is one 

w h i c h  operates by applyirrg a cotistaut voltage to  the motor wiridirrgs. 

As the rotor rotates,  mechanical commutators s h i f t  the phase of  the 

electromagrletic erlergy of the rotor relative to  f i xed  statiorlary 

magxiets w h i c h  cause the motor t o  rotate. III a stepping motor, there i s  
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no mechairicdl commutator atrd cotrstatrt voltages are tlot employed. There 

i s  a plurali ty o f  i r i d i v i d u a l  statioriary coils serving as a stator 

surrouridirlg - a rotor made up of  fixed maqrtets. By appropriately arid 

sequetttially etlergizirig the plurality of statioriary c o i l s  i r i  discrete 

Steps, the rotor can be made to follow the magrletic f i e lds  gcricrated by 

the applied steppirig voltages i r l  discrete precise steps. Apart from 

structural differences, orre operatior~al difference is that the steppirig 

motor moves irt discrete rotatiorla1 steps, whereas the corrveritiotral DOC, 

motor rotates corltirluously. Thus, a steppirig motor is desigritd to be 

driven to a predetermiried rotatiorlal posftiorr by selectittg appropriate 

wirrditlgs for sequeritial ertergizatioti. Itr coritrast, the rotational 

posit ion of 8 corlveri t io1161 D.C. motor cart orily be cf f cctively 

cotitrolled by coritirtuously morritoritlg i ts  itistaritatieous posftFotr. (RXT 

1 6 0 ,  Highleymarr W.S., a t  4 - 5 ) .  

221. T h e  stepper motor i r r  t h e  Triumph-Adler typewriters 

operates i r t  t h i s  matlriet. In the process of  determirtirlg wheel position 

i n  these devices, t h e  mairr processor irlterrogates the,  keyboard t o  

determine w h i c h  key has beeti depressed. The keyboard i s  a matrix type 

arrarigemerit i r l  which  the i r ld iv idual  keys are switches that close a 
I 

c i rcu i t .  Ortce the mairi processor determines t h a t  it i s  ari alphariumeric 

character, it urrdertakes everything it has 'eo do w i t h  the movemerit of 

the carriage, Then it setlds the matrix code to  the slaver processoe or 

- 

the UPI. The up1 then calculates the differertce betweeri the actual 

positiori of  the prirrt wheel arrd the desired pobitiori of the pririt 

wheel. This results  i t1  the rotational directiort arid also determities 

how marry pulses (acceleratirig pulies,  cotistarit speed pulsesl arid 

deceleratiorl pulses) are required to move the wheel to  that WSitiotl. 
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For each positiori of the daisywheel, one pulse i s  applied t o  the 

steppirig motor. Therr e l l  the pulses are put out according to  the 

riumber of registers.  The acceleration pulses rreeded are immediately 

stored i r i  a "couriter." the coristarit speed pulses arid the deceleratiorr 
c 

pulses are stored i r r  two "registers." Whet1 the acceleratiorr courit 

reaches zero theti the cotistarrt speed pulses are taketi over by the 

counter. Theri when those have reached zero, the coutrter accepts the 

deceleration pulses w h i c h  are counted off  to  zero. In additiori there 

is  arr "iridicator" which  corrtairrs the various pulse widths. Wharr you 

have applied all of the acceleratioti pulses arid decrclncrrted t h e  

coutrters for coristarit speed pulses to zero arid t h e  riumbcr of 

deceltratiori pulses to zero, you w i l l  have arrived a t  khe tiew positiori, 

if the device has furictioried properly. (CX 395, Elbiriger dep., a t  

23-34 ,  3 7 - 3 9 ) .  The f a c t  is t h a t  the print wheel may lag s l i g h t l y  

I 

behirrd i r i  t h i s  operatiorr, but the motor is basically desigtred t o  make 

orie step corresportdirig to each positiori or1 the prirtt wheel. (CX 395, 

a t  37-39) .  

222. Thus ,  i r i  t h i s  stepper motor system, the c ircui try  of the 

Triumph-Adler typewriters determirres the desired positiori of the type 

wheel, compares it w i t h  the preserit positioti arrd determirres the riumber 

of positiorrs the wheel must turti arid the dixectiori it must go to reach 

the desired positiori. I t  theri kriows how marly pulses must be applied to  

- 

the stepper motor to "step" the wheel to  the desired pos i t ion .  Then 

through the actioti of the coutrter, the registers  atrd iridicator it 
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COritrols the applicatiorr of  those pulses to move the prirr t  wheel to the 

desired locatiorr. (FF 221). Due to mecharrical lag  time there might be 

Some l a g  time betweerr the applicatiorr of pulses arid arrival of the 

print wheel a t  the desired location. For this reason there is a brief 

c 

w a i t i n g  period a t  the errd of the pulse emissiorts. There i s  a fitre 

adjustment pulse issued a t  this point to errsure proper positioning. 

(CX 395, Elbirrger dep., a t  37-40) .  However, urrless the typewriters are 

to p r i n t  gibberish, rather than the text corresporrdirrg to the irrput, 

t h i s  procedure must result fir the machine pritrtirrg the le t ter  

represented by the depressed key. 

223. Therefore, these typewriters do f u l f i l l  the requirement of . 

claim 8 regatdirrg the positiorring of the print wheel, The preserrt 

position of the prirrt wheel i s  determitred by the irlterrral logic of the 

devices, as well as how far the wheel must  go to attaitr the desired 

poaitioti, Each pulse applied to the stepper motor is irrdicative of the 

movemeirt to the next character of the print  wheel, i n  the directiorr of 

the desired positiotl, The rlumber of pulses is  counted and controlled 

by the counter, along w i t h  the registers, arid the indicator, 

Therefore, the courrt therein i s  "indicative" of the positioti of  the 

prirrt wheel a t  arty giver1 momerrt, eveti though it may riot always be 

8 

precisely correct. (FF 221-222). This elemerrt of claim 8 does rut - 

provide t h a t  the sigtrals must show precisely where the wheel is a t  arty 

giver1 time; but only t h a t  such sigrlals be "irrdicative," Therefore, the 

typewriters i r r  questiorr meet t h i s  requirement, despite the fact  they 

123 



use a stepper motor irrstead of a cotrveiitiotial D.C, motor. (CX 1, claim 

8 ) .  A t  the very l e a s t ,  they are the futrctiorral equivalent of  the '129 

device i r r  this  regard, sirrce they do substarrtially the same t h i n g  i r r  

substailtially the same way. They move the pr int  wheel from a krrowtr 

preserrt positiotr to a desired positiorr arid keep track of that  movemerit 

t o  errsure that the device prirrts the correct  character ,  (FF 221-2221, 

c 

t 

224. These typewriters also irrclude 'mearis adapted to be 

coupled t o  at! external  data source for receivirrg a m u l t i - b i t  character 

represeirtative of a character t o  be pririted.' I have rroted above, i r i  

corrrrectiorr w i t h  the Sharp typewriters that  the keyboard is such arb 

extertral data source. (FF 207). T h i s  poit i t  i s  underscored in t h i s  

iristarrce by the fsct that  Triumph-Adler manufactures one typewriter i n  
I 

w h i c h  the keyboard is  not physically attached t o  the r e s t  of t h e  u n i t r  

but  rather i s  attached thereto by cable. (Mueller, Tr. 1566;  CX 350).  

The exterrral data source (the keyboard) is adapted t o  be coupled w i t h  

"meairs ... for receiving a m u l t i - b i t  character representative of a 

character to be prirrted,' (RXT 161 ,  Mueller W.SWr a t ' 4 - 7 ) .  

225. Character selectiotr i r r  these machiires begirrs w i t h  the 
* 

keyboard. The keyboard has a starrdard complemerrt of alpharrumer ic 

character and typewriter furrctiort keys. The keyboard s w i t c h  matrix is  

scarrtred by t h e  keyboard scarrrrer. The keyboard scarrrrer is a 40 t o  127 

- 

repet i t ive  counter t h a t  p u t s  out 7 b i t  bitrary rrumbera sequerrtially 

representative o f  rlumber 40-127 ,  Pour b i t s  of each of the 7 b i t  binary 
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numbers scaxrrritrg code issuiug from the counter are used to scaxi the 

s w i t c h  matrix rows i t 1  sequewe and the other 3 b i t s  are used to scau 

the columns i n  turn duritlg each row scan. When a key i s  depressed it 

acts to close a switch in the matrix bridging a particular column and 

c 

row location. When this occurs, a single discrete pulse issues from 

the keyboard axrd is applied to a logical "AND" gate i r r  the logic 

electronics to thereby gate or pass a 7 b i t  binary code extatit in the 

CouIiter to a FIFO buffer i t r  the memory, (RXT 161, Mueller W.S,, a t  

4-71 RXT 211) . 

226. Resporldexrts argue that since the signal ematrating from the 

keyboard is a sirrgle discrete pulse, instead of a m o l t - b i t  character, 

t h a t  this system canriot be read oti the '129 device, (RPF, a t  

199-200)- There is rrothirrg i n  t h i s  elemtit of c la im 8 that requires 

the exterrtal data source to provide a mul t i -b i t  character t o  the 

"mearts," or which  requires the mearrs which receives the  m u l t i - b i t  

character t o  receive it directly from the extertral data source. 

sectiorr of the claim rather, specifies two requiremerits -0 meaas 

adapted to be coupled to at1 exteriral source, and the same mearrs must be 

a means for receiving a m u l t i - b i t  character representative of a 

character to be printed, (CX 1 ,  claim 8 ) .  

T h i s  

I 

- 
227,  Ira the Triumph-Adler machines the means stated in this 

segment of claim 8 i s  found i n  the logic electronics cotlsistirq of the 

main CPU and the RAMS or ROMs, (RXT 2 1 3 ) -  The main CPU receive8 the 
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m u l t i - b i t  character from the FIFO buffer. It  t h e n  addresses t h e  1;LAM or 

ROM to obtain the spoke location code and the impact indax.co8c. (CX 7 . * * " .  " , 

3 9 8 ,  Gruber-dep., a t  31-32: RXT 161, Mueller W.S., a t  7-8, 9; RXT 

213). The character code represents a character to be printad, (CX 

3 9 8 ,  Gruber dep., a t  31 -34) .  The main CPU is adapted to be coupled to 

the keyboard through the keyboard scanner and the FIFO buffer,  3m3t 

161 ,  Mueller W.S., a t  6-7). Thus, t h i s  element of claim 8 is f u l f i l l e d  

i n  t h i s  combination device. With regard to combining the  Cfrtl md l&W& 

or ROMs, Mr. Enomoto of respondent Nakajima has tes t i f i ed  that B SOH 

can be part of  a CPU or entirely separate in such a &vice, 

no difference. (CX 524, Enomoto dep, , at  26). 

It d w r r  

228. The next element of claim 8 requires r e t ~ i v e  ts 

said print wheel position and the character stpreek i n  said 

means for actuat ing said impressing mearm.'' (CX IF claim 8).  

Respondents argue that the Triumpb-Mlar machines ce-t bwm eslc 
. 

"means" based on their  prior arguments that t h e s e  devices do n6t bavs 

the " f i r s t  position indicating means ,.." and stored 'twtlltf-bit 

character" required i n  the ear l ie r  elements. (E&PF 355). f h8Ve 

already dismissed respondents' arguments concerning these e%i?lier 

elements. (FF 223,  226-2211. 

- 
229. The main CPU calculates and rtores both the character 

and impact information. 

position signals is constituted by a portion of t h e  CPU. l%e CPW, 

The means responsive t o  the print wheel 

E 
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under prvgram c m t r u l  e f f e c t s  pritrtirrg operatiorls by characters stored 

in the receivitrg buffer of the CPU. The c ircui try  irrcludes a printer 

controller &hat i s  coupled to the memory mearrs to corrvert t h e  

i r r d i v i d u a l  hammer irrterrsity Characters t o  corresporrdirg actuatioti 

sigrtals to f i r e  the hammer a t  a selected irrterrsity, 

dep,, a t  32 -34 :  CX 396, Muller dep., a t  6, 19-24; CX 395, Elbirqer 

(CX 398, Gruber 

dep,, a t  2 4 - 2 8 ;  CX 122, 123: RXT 2 1 3 ) .  I f i n d ,  therefore that t h i s  

element of claim 8 i s  also preserrt i r r  the Triumph-Adler typewriters, 

230. Respotrdettts rrext argue that these typewriters do rtot 

corrtairr the d u a l  portiori memory device required i r i  t h e  next eltwtrrts of 

c l a i m  8. 

requires a sirrgle memory device, such  a s  the ROM i n  t h e  '129 

specification. It  i s  further argued that sirrce some of the 

Resporlderrts urge t h a t  t h i s  portiorr o f  claim 8 specifies ard 

Triumph-Adler typewriters do riot use the " f i r s t '  arrd "secorzd" portions: 

of a sirrgle memory device to  store wheel positiorr arrd hammer inteasity 

irrformatiorr, t h a t  they carrrrot corrceivably irrfrirrge the '129 patcrtt. As 

for the remairtirlg models, it i s  poitrted out that these memory segments 

may or may not be located i r r  otre chip. It is  also coriterrded that claim 

8 requires "direct  addressitrg" of the hammer itrtermity informatimi, 

whereas i r i  the Triumph-Adler machirres air 'indirect addressitrg" is 

employed. Irr t h i s  regard it i s  stated that i n  the l a t t e r  devices t h e  

impact iirterrsity time duratiorr codes are found i r r  a third memory 

0 

- 

Segment atrd are r o t  orrly markedly reduced i r r  trumber but are riot 

addressed by the characters i t1  the FIFO buffer, (RTF 356) .  
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231- Nothing i I J  C l a i m  8 limits the "memory device' therein to a 

sirigle-chip device having orily two pottioris for storing data. The 

laiiguage of-that claim also does riot require that "a second portiorr" of 

the memory device be "directly" accessed for the hammer irrterrrity 

. iliformatiori. (CX 1 ,  claim 8). There is rto question but that the 

Triumph-Adler typewriters coritairi a memory device, whether that device 

i s  cotistituted by m e ,  or more thari  w e ,  ch ip  -- ROMs and/or RAMS. 

(See, RXT 2 1 3 ) .  

which m u l t i - b i t  position characters are stored atrd "a second portion. 

in w h i c h  m u l t i - b i t  irtterisity iriformatiorr i s  stored. (RXT 161 ,  Muallcr 

W.S., a t  7-10) . These two pottioris are addressed sequerrtially. (RXT 

161, Mueller W.S., at 7 ,  9; Mueller, Tr. 1574-75). Ever1 if clrrfm 8 

were read to mean orily a sirigle ROM comprises the memory device, the 

circui try  of the Triumph-Adler typewriters would have to be corrridered 

the tuiictiortal equivalertt, since they perform the same basic furrtiorrs 

i r r  substarrtially the same way. 

Iri each case, t h a t  memory has a 'f irst portion' f r i  

232. Furthermore, the fact that the hammer impact irifomatioa 

is indirectly addressed does not take s u c h  typewriters outside t h i s  

portion of claim 8. 

itidex codes are used to address a separate table i n  a ROM which  

Mr. Mueller points out that the origirial impact 

cotitairrs only If hammer intertsity time duration codes. (RXT 161 ,  a t  - 

7-8).  This further processirig, or indirect addressing, docs riot 

destroy the relatioriship betweerr the hammer interrsity iriformatiorr arid 
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tlie ansucidted prirrt character. The stored i r r d i v i d u a l  hammer irrterreity 

characters are s t i l l  "representative o f  the irrterrsity w i t h  w h i c h  the 

associated print  character .. . i s  t o  be impressed." (CX 1,  claim 8 ) .  

It i s  just t h a t  these characters undergo further processirrg t o  arr ive  

a t  the f i n a l  hammer irlterlsity signal. (RXT 161, Mueller W , S , ,  a t  

L 

7 - 1 0 ) .  Again, t h i s  Triumph-Adler system i s ,  a t  the very l e a s t ,  the 

furictiorlal equivalerlt of  the '129 device i r r  t h i s  regard. 

233 ,  The next elemerlt i r r  claim 8 is  the "mearls for sequerrtially 

fetching the m u l t i - b i t  locatiorr character arid the associated hemmer 

irlterrsity character specified by the character stored in said receiving 

mearrs," Resporlderrts' corlterltiorrs corrcerrrirrg the preserlce of t h i s  

elemerlt i r r  the Triumph-Adler machirres revolves arourld iderrt i f  icatiorr of 

the "receiving mearls" and the character stored thereirr, They a l s o  

ra ise  agairl the fact t h a t  f i r s t  a hammer index code i s  "read out" and 

t h i s  i s  therr ut i l ized t o  address a separate table  of impact irrterleity 

time duration codes. (RTF 357)  The irrtroductiorl of additional etcps 

does rrot prevertt these machines from reading on this portiorr of claim 

8. In certa in  oE these typewriters a l l  o f  the spoke location codes a r e  

stored i r t  a RAM wherr the machine i s  turned on. (RXT 1 6 1 ,  Mueller W.S., 

a t  7 ) .  Iri others the spoke location is stored i r r  a ROM. (RXT 161 a t  

9 ) .  The table i t 1  the RAM or ROM is  addressed by the scan courltet 
. .  - 

rrumber i r r  the FIFO buffer to access out the spoke location rrumber. 

That  spoke location code i s  then used t o  address a second table i r r  the 

same RAM or ROM t o  obtain the impact irrdex code. (RXT 161, a t  7-8, 
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9 ) .  The iTnpact iildex code i s ,  i l l  turrr, used by the host processor to  

address a table i r r  a ROM to get the hammer impact irtterlsity time 

duratiori code, w h i c h  are read out atld stored w i t h  the spoke locatiorr 

codes i r r  a RAM, Both of these items of irrformatiorr are la ter  
c 

trarlsferred out t o  atid stored i r I  registers  associated 'wi th  the printer 

electrottics for utilizatiorr by the stepper motor artd hammer drive 

c i rcu i t r ies .  (CX 1 6 1 ,  Mueller W.SO,  a t  8, 10). Although there are 

additiorlal steps involved i r r  the Triumph-Adler c i rcu i t ry ,  the same work 

is  accomplished thereby., i r r  substantially the same marrrier as it1 the 

'129 device. I ,  therefore, f i rrd t h a t  t h i s  element, or its futrctiotral 

equivalerrt, are found i r r  the Triumph-Adler typewriters. 

234 .  F i n a l l y ,  the Triumph-Adler typewriters irlclude "means 

coupled to  said memory mearrs for convertirrg the irrdividual fetched 

hammer iritertsity characters to correspottdirrg actuation signals for said 

impressirig mearrs havirrg a magrritude deperrderrt upon the itltertaity 

assigned to the corresporldirlg hammer irrterrsity sigrral ,"  or the 

furlctiorral equivaleirt thereof , Resporrderrts argue that i t r  t h e  '129 

device the hammer drive u n i t  i s  directly corrrrected to  t h e  ROM memory 

arid t h a t  such direct  corrrrectiotl is esserrtial to read 011 claim 8. They a 

urge t h a t  i r r  their  machirres the corrversiorr o f  the hammer irlterrsity 

signals to actuat ir lg  sigrrals occurs a t  a situs far  removed from the 

memory mearis. (RTF 358) , T h i s  vastly overstates the differerrcea i n  
- 

the Triumph-Adler typewriters, The host processor i r r  the l a t t e r  

machines uses the origirral impact irrdex codes to  address at1 additional 
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table to vbtai r i  the hammer iriterlsity time duratiorr. Although t h i s  

iriformatiori undergoes additional trartsfers before it is  ultimately used 

by the hammer drive c i rcu i t ry ,  the nexus between the memory mearts sild 

the hammer drive logic is  certainly not destroyed. I t  i s  clear that 

the processor w h i c h  determiries the hammer actuatiorr force is  corirrected 

c 

to the memory i r i  order to  generate actuatiorr s igr la ls  of the particular 

level desired for a particular character. (CX 161, Mueller W.S., a t  

6-8, 9-10: RXT 2 1 3 ;  CX 122, 123). T h i s  i s ,  a t  the very l e a s t ,  the 

equivalerlt uf t h i s  l a s t  element of claim 8. 

3. Towa Sartkidert Corppratiorl 

2 3 5 ,  The.Towa devices irlvolved hereirr are as followsr t h e  R 1 

Prirltext, a prirrter; the R 2 Executive 7 7 ,  a combiriatioti 

Pririter/typewriter w i t h  a b u i l t - i n  interface; atid t h e  R 3 Excellcricc 

55, an electrotlic typewriter. (CF 5 2 ,  riot objected to  by tesporrdeats). 

236. Resporidents urge t h a t  the R 1 prirrter of 'Towa i s  

distiiiguishable from the '129 device i r l  several material reepects. 

Thus, it is alleged t h a t :  s 

(a)  The R 1 does riot have a f i r s t  
positiori irrdicatirrg mearts for 
gerleratirig sigrials representative of  
the iristaritarieous positiori of  sa id  
print wheel (RTF 363-365)  : 

- 
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I -  

(b)  The R 1 does not have a single 
memory device with two portions -- it 
contains two separate ROMs which store 
the position and hammer intensity 
information (RTF 366 ) ;  

(c) The R 1 uses different multi-bit 
characters to specify the position and 
hammer intensity information, in 
contrast to the '129 device in which 
both the position and hammer intensity 
information are specified by the same 
character stored in the receiving means 
(RTF 367) :  and 

(d) The R 1 does not change the 
"magnitude" of its hammer actuation 
signal, only the duration (RTF 3 6 8 ) .  

The first of these positions is quite similar to the argument raised by 

Triunph-Adler concerning its typewriters. (FF 220-221). Again, it is 

based on the use of a stepper motor in contradistinction to the 

conventional D.C. servo motor used by Grundherz in the Qume device. 

( U T  1 5 7 ,  Sekiguchi W.S.,  at 12). Just as in the Triumph-Adler 

typewriters, the Towa printer does include 'a first position indicating 

means for generating signals representative of the instantaneoue 

position of said print wheel." The system operates similarly in 

principle to that described in connection with Triumph-Adler. In the 

Towa device the registers and counters constitute the means for 

e 

indicating the instantaneous position of the print wheel. 

Sekiguchi dep., at 25-37, 92-99). It is clear that this stepper motor 

system is at least the substantial equivalent of the '129 device. The 

(&CX 4 3 0 ,  

- 

registers and the counters must accurately control the pulsing to the 
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stepper n u t o c . o r  the prirrter w i l l  p r i r l t  gibberish, iristead of the 

desired text .  (CX 4 3 0 ,  Sekiguchi dep., a t  2 5 - 3 7 ) .  

c 

237. The use of two separate ROMs to store positiori arid hammer 

iriterisity iriformatiori i r l  the Towa printer i s  also a t  least  the 

substarrtial equivalerit of the ‘129 device. A s  rioted 1 1 1  corirrectiori w i t h  

the Triumph-Adler typewriters abwe, rrothirrg in claim 8 requires t h a t  

the “memory device” corrsist of a sirlgle ROM or chip .  (FF 231). It 

would certairily be far too corrveriierrt to escape the protectiori of the 

‘ 1 2 9  paterit by the simple expedient of s p l i t t i r i g  up the information 

between two ROMs. Trr this  device the ROM-M or ROM-1 is used t u  store 

the spoke address iriformatiori arid the ROM-S or ROM-2 i s  used to  store 

hammer iriterisity iriformatiori. (RTF 366; RXT 1571, Sekiguchi W.S., a t  

8 ) .  Therefore, t h i s  device s t i l l  has  a two-part memory system w i t h  orie 

part beirrg used to store the spoke address iriformatiori arid the other 

part used to store hammer iriterrsity irrformatiori. I firId t h a t  this 

reads or1 the requiremerrts of cia im 8 of  the ‘129 paterrt, or, a t  the 

very leas t ,  i s  the equivalerit thereof. 

238. I also f i n d  t h a t  both the positiori irrformatiorr arrd the 

hammer iriterrsity iriformatiori are specified by the same m u l t i - b i t  

character w i t h i r i  the iriterit arid meaning of claim 8 of  the ‘129 paterrt. 

The 7 b i t  position iriformatiori which i s  transferred from ROM-M by CPU-M- 

to  CPU-S i s  certainly utilized i r i  the selectiori of hammer intetrsity 

ftrformatiorr. The fact t h a t  it is combined w i t h  other itiformatioil does 
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rrot det ract  from t h i s  poirit. (RXT 158, Wakerly W.S., a t  12-13 ;  CX 4 3 0 ,  

Sekiguchi dep., a t  90-94, 99-100) .  As I found i r l  coririectiori w i t h  the 

Triumph-Adler machiries above, the indirect accessirig o f  hammer 

iritertsity iriformatiotr does riot remove the system from the coverage of  

the ' 1 2 9  paterrt. 

equivalertt of the ' 129  device. (FF 2 3 2 ) .  

c 

Such arrarrgemerit is ,  a t  the very leas t ,  the 

. 
239. L a s t l y ,  the term "magnitude" as  used i r i  the '129 paterit i s  

riot limited to  the specif ic  type of  actuatiori s igr ia ls  used in the 

preferred embodimerit. Magnitude refers broadly to  size or exterrto 

(Webster's New Collegiate Dictionary). Dr. Wakerly, the expert upotr 

whom resporidetits rely i n  t h i s  regard, d o e s  riot point to arty language in 

the '129 patertt w h i c h  l imits  the use of  t h i s  term i r i  the marirrer he  

coriterrds. (RXT 1 5 8 ,  Wakerly W.S., a t  1 3 ) .  The "magriitude" of the 

actuatir ig sigrials car1 be of  any dimerrsiori w h i c h  w i l l  a f f e c t  the 

iritetisity w i t h  w h i c h  the hammer impacts the character to  be prirrtsd. 

(CX 1 ,  claim 8 ) .  As Mr. Archer poirits out,  this  carr be effected either 

by varying the amplitude of the curreiit which is applied t o  the hammer 

c i r c u i t ,  or by chatrgirrg the duratiori of  the pulses. Irr either case you 

a f fec t  the "magriitude" of  the hammer iriterisity. (Archer, Tr. 232). 

The selectiori of  "duratiori of the pulses" by Towa, as  the means for 

varying the magri itude of the hammer irrterisity does riot d i s t i r i g u i s h  i t s  

device from the ' 1 2 9  paterit device. (&, Gruridherr, Tr. 7 6 3 ) .  

- 

f 

134 



240.  Resporlderits make the same argumetrts for  the Towa R 2 

typewriter/grirIter, Although the c ircui try  i s  sl ightly differerrt i tr  

the R 2 from the R 1 ,  the operations are very similar. The R 2 also  

uses a stepper motor arid this  forms the basis for resportdents f i r s t  

argument. (RTF 370). I t  also stores the positiori and hammer 

iriformatiorl i t 1  separate ROMs. ( R T F  371)- It is  a g a i n  urged t h a t  

differerrt m u l t i - b i t  characters specify the positiori arid hammer 

iriterisity iriformatiori i t 1  the R 2 ,  (RTF 3721,  L a s t l y  it is argued that  

the hammer a c t u a t i w  sigtrals i t 1  the R 2 have a "duratiorl," riot a 

"magrritude." (RTF 373)- I re jec t  these argumerlts ori the same basis as  

my f i i tdirrgs  above i t ]  cormectior~ w i t h  the R 1 prirrter. (FF 236-239). 

241 ,  It] cotiiiectioti w i t h  the R 3 typewriter respotlderits make two 

of the same argumerrts -- t h a t  it has rio s i g n a l  representative of the 

i~rsta~rtarreous position of the print wheel, and t h a t  the hammer 

actuation s i g t l a l  h a s  a "duratioii" 

these atgumerrts on the same basis 

242 ,  I t  is also corrtertded 

be coupled w i t h  ail extertial 

character represerltat ive of 

However, the same arguments 

the Sharp atrd Triumph-Adler 

not a magrritude. Again, I reject 

aB above. (FF 236,  ' 2 3 9 ) .  

* 
that the R 3 has 110 means adapted to  

data source for receivitlg a m u l t i - b i t  

a character t o  be printed. (RTF 3 7 5 ) .  ' 

apply to  the R 3 as were ear l ie r  applied t o  

typewriters. The keyboard is the exterrral 

- 

d a t a  sourcs, 111 this  device, the sitigle ROM corrverts the keyboard 
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signal irito.a.multi-bit  charazter representative of the character to  be 

pririted. (CX 4 3 0 ,  Sekiguchj dep., a t  190-194). Therefore, I f i rrd t h a t  

the R 3 coritaiiis t h i s  elemcrit of claim 8. 
c 

2 4 3 .  Lastly, resporlderits urge t h a t  the R 3 "simultatieously" 

reads out the locatiorr arrd associated hammer irrterrsity irrformatiorir 

iirstead of "sequerrtially" as required by the '129 patent. (RTF 377). 

This is based orr the assertiori t h a t  it "takes place eiitirely withixi  orre 

software iristructior, cycle." (RTF 377)  . T h i s  irrformatiori is t m t  read 

out simultarreously because it i s  i r r  at! 8 - b i t  ROM (CX 430, Sekiguchi 

dep., a t  190-94) aird it is  impossible to  read more than eight b i t s  a t  a 

time from ail & b i t  ROM. (Wakerly, Tr. 1424). The 'software 

iiistructiori cycle" referred to by resporideiits uses 16 b i t s .  Although 

I 

t h i s  irrformatiori i s  accessed through t h i s  we irrstructiorr cycle,  there 

must be two successive accesses o f  the ROM to  obtairi t h i s  iriformatioii 

from the ROH. (Sekiguchi, Tr. 1385-88). As far  as  the'memory device 

i s  curicerrred, therefore, the reapective position and hammer intcneity 

itiformatioil is "sequeritially" read out. 

244.  Accorditigly, I f i r id  that the R 1,  R 2 arrd R 3 devices of s 

P 

respoirderit Towa a l l  infringe claim 8 of the '129 patetit. (FF 236-243). 
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4. Nakajima. A l l  Co,, L t d ,  

c 

245. The Nakajima products irrvolved hereit] are the model 

AS-300,  A E - 3 3 0 ,  A E - 3 5 0 ,  A E - 3 5 4 ,  AE-335 arid AE-355 typewriters, arid the 

model AP-650 prirrter. 

Teletex. A l l  are rotary wheel priritirig systems, (CF 6 3 - 6 7 ,  riot 

It  also manufactures a T T X  1.014 prirrter for 

objected t o  by resporrderrts) . 

246. The AS-300,  AE-330,  AE-350 arid AE-354 typewriters are a11 

microprocessor based , stepper motor positiorririg units. They do riot 

have b u i l t - i r i  interfaces.  (RTF 3 7 9 ,  3 8 4 ,  riot objected t o  by 

complairrarrt a s  t o  these f a c t s ) .  

247, The AE-335 arid AE-355 typewriters have b u i l t - i r i  

i n t e r f a c e s ,  They tw,  are microprocessor based arid have stepper motor 

positioriitiq urrits, They d i f f e r  from t h e  pure typewriter models only it1 

that  they have b u i l t - i r i  computer irrterfaces. (RTF 3 8 4 ,  riot object.ed to 

by complairlarlts a s  t o  these facts). 

248.  The model AP-650 prirrter arid the pririter marrufactured for 

Teletex are the same device. They are  a l s o  microprocessor based arid 

have a stepper motor positioriirrg u r i i t .  (RTF 3 8 6 ,  riot objected t o  by 

complairrarit as  t u  these f a c t s ) .  
- 
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249. Resporrdetrts claim t h a t  a l l  of  these machirres l a c k  elemerrts 

6 atid 8 o f  the '129  paterrt, i .e. ,  " f i tst  positiorr itrdicatirlg mearis for  

gerreratirrg signals represeritative of the positiorr of  said pritrt wheel," 
c 

arld "mearrs resporrsive to  said pri tr t  wheel positiorr s i g n a l s  arrd the 

character stored in said receivirrg mearrs for actuatirrg said impressirrg 

mear~s.~ (RTF 3 7 9 ,  384 ,  386). 

250. I t  i s  also urged that the AS-300, AE-330,  AE-350 arid 

AE-354 typewriters do riot irrfrirrge elemettts 7 ,  1 2  atrd 1 3  of  the '129 

paterrt, i.e.,  nmeatrs adapted to be coupled t o  air exterrral data source 

for receiving a m u l t i - b i t  character represetitative of a character to  be 

pritrted, "mearrs for sequentially fetchirrg the m u l t i - b i t  locatiori 
6 .  

character arrd the associated hammer irlterrsity character specified by 

the character stored i r r  said receivirrg means,' arid "means coupled to  

s a i d  memory mearrs for cor~vertirrg the itrdividual fetched hammer 

i l l  terrs i t y  characters to cor resporrd itig ac t u a t  irrg sigtials for said 

impressirrg meatis havirig a magtritude deperrderrt uporr the irttetrsity 

assigned to the correspotrdirrg hammer itrtetrsity character." 

251. A l l  o f  the Nakajima typewriters arid pritrters have stepper 

motor positiorrirrg urrits without a feedback u r i i t  such a s  that 0x1 the 

Qume device. (RTF 379 ,  3 8 4 ,  386 ,  riot objected to  by complairrarit as to  - 

these facts) . Respor~derrts argumetrts cortcerrritrg the abserrce of clemctrt - * 

6 i n  t o  these devices are esserrtially t h e  same a s  those treated i t i  
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cor~f~ectiufl w i t h  Triumph-Adler arid Towa, above. (FF 220-221, 

2 3 6 ) , S i m i l a ~  to those devices, the Nakajima typewriters atrd printers 

have registers  w h i c h  indicate the desired position o f  the print wheel 
L 

and corrtrol the movemerlt of the prirrt wheel, These registers  ‘imply 

the assumed position o f  the prirrt wheel a t  a l l  times.“ (RXT 1 5 8 ,  

Wakerly W,S., a t  3, see-, CX 524,  Etlomoto dep,, a t  19-22, 2 9 ) .  

Thus, they are “represerrtative o f  the irlstarrtarteous position of the 

prirlt wheel. The system of pulsirrg, w i t h  regis ters ,  used in the 

Nakajima system is, a t  the very l e a s t ,  the furrctiorral equivalent of the 

corrvetltiutlal D,C. motor w i t h  feedback system uti l ized i r r  the preferred 

embodimerit of the ‘129 patent. (FF 220-223,  236) .  

252. The Nakaj  ima typewriters atrd pritrters a lso  irrclude cotrtrol 

logic for a c t u a t i r l g  the pritrt hammer in resporrse to the character 

stored i r l  the receivirrg measis, (CX 524,  Etromuto dep., a t  17-19: CX 

5 0 1 ,  sec ,  3.09 :  CX 509 ,  510,  520 ,  521) .  The f a c t  t h a t  other 

infotmatiorl may be ultimately used to  arrive a t  the f i n a l  hammer 

irrterrsity does riot destroy t h i s  rlexus. The system emghloyed by Nakajima 

i s ,  a t  the very l e a s t ,  the equivalerrt of the ‘ 129  device in t h i s  

regard. (FF 232, 2 3 8 ) .  
. 

253. The Nakajima typewriters without b u i l t - i n  interfaces a l so  

satisfy the requiremerit regarding ax1 “extertral data source,’ A8 rioted 

above, i r l  cormectiotl w i t h  the other respotrderrts, the keyboard i r  at1 

exterrral d a t a  source. The evideirce o f  record shows t h a t  the 
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eleztruiiics uf t h o  Xakajima typewriters do riot differetrtiate between 

characters coming from the keyboard v i a  the keyboard buffer arid those 

origirratirig-from a host computer. (CX 5 0 8 ,  509;  CX 5 2 4 ,  Etrowto dep., 

a t  1 7 - 2 3 ) .  Accordirigly, a l l  of  the Nakajima typewriters include 

elemerit 7 of c la im 7 of the ' 1 2 9  paterit. (FF 2 0 7 ,  2 2 4 ,  2 4 2 ) .  

2 5 4 .  The Nakajima typewriters also iriclude elemerit 12 o f  claim 

8 ,  or i t s  furictivrial equivalent. There i s  sequeritial fetching of 

locat fori character arid hammer iriterisity irrformatiorr. 111 these devices, 

however, there are intermediate steps through w h i c h  these operatioris 

are performed. The original locatiori irrformatiorr i s  corrverted irlto 

position iriformatiorr, using a table i r i  the ROM. The l a t t e r  positiorr 

irrformatiorr is  used for position control arid i s  also stored i n  a 

registpr RCP, After the printwheel has stopped arid has a character i r r  

Positiorl to be printed, t h a t  iriformatiorr i r i  register  RCP is converted 

through the ROM irito hammer irrterlsity iriformatiori. T h i s  irrformatiorr i s  

further processed before be ing  used to modulate the w i d t h  of the hammer 

actuatioti pulse. (RXT 158, Wakerly W.S., a t  3-4) . T h i s  indirect 

addressirig does riot remove s u c h  machines from under the coverage of  

elemelit 12 of claim 8. There i s  s t i l l  a sequential fetching of t h e  

location arrd hammer iriterlsity iriformatiori arid the hammer iriterlsity 

iriformatiuri is s t i l l  specified, even i f  indirectly,  by the character 

I -  

a 

- stored i r i  the receivirig means. T h i s  is ,  a t  l e a s t ,  the equivalent of 

the device specified iri this elemerit of claim 8. (FF 232, 238) .  
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2 5 5 .  F i n a l l y ,  the argument as t o  the meaning o f  the term 

"magnitude" i n  element 13 of claim 8 i s  rejected for  the same reasons 

given above i n  connection w i t h  respondent Towa. The fact that pulse 
c 

w i d t h  modulation, rather t h a n  amplitude modulation, i s  used to obtain 

d i f f e r e n t  hammer i n t e n s i t i e s  i n  the Nakajima typewriters does not 

d i s t i n g u i s h  these machines from the '129 device. (FF 2 3 9 ) .  

\ 

256. Accordingly, a l l  of  the Nakajima typewriters and printers 

a t  issue herein are found t o  infringe claim 8 of the '129 patent. (FF 

2 4 5 - 2 5 5 ) .  

XII. THE QL! PRODUCTS A R E  COVERED BY THE '129 PATENT 

2 5 7 .  The opt ical  encoders i n  Qume's pr inters ,  from the 

inception o f  the Q s e r i e s  u n t i l  the present,  a l l  work i n  the same 

manner t o  compensate the output w i t h  a feedback loop. (RTF 3 8 9 ,  not 

objected t o  by complainant). 

. 
258 .  Respondents urge that the Qume opt ical  encoders do not 

operate i n  the manner disclosed i n  the '129 patent. (RTF 3 8 8 ) .  This 

contention i s  based on the e a r l i e r  arguments o f  respondents regarding 

the v a l i d i t y  of claim 1 ,  i n  w h i c h  it is  urged t h a t  t h i s ' c l a i m  requires 

the c i r c u i t  t o  maintain the l i g h t  output of the source l i g h t  
- 

substantial ly constant. (RTF 388, 146-150). I have already re jected 
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these argumS:l,ts i r i  t h e  section dealing w i t h  v a l i d i t y .  (FF 1 5 3 ) .  

Therefore, I f i r i d  t h a t  a l l  Qume devices iriclude ari optical  ericoder 

w h i c h  corlforms to the requirements of claim 1 of the '129 paterrt, 
c 

259, The evidence also reveals t h a t  a l l  of the Qume printers 

embody each arid every element of claim 8 of  the '129 patent. 

(Gruridherr, Tr. 605-19; Archer, Tr. 185-87 ,  226; CX 1 7 2 ,  Shah W.S., a t  

4-20: S h a h ,  Tr.  8 5 7 - 5 8 ,  8 6 6 ,  876-905; CPX 1 6 ) .  T h i s  does riot i n c l u d e  

the Letter Pro, sirice Mr. Shah d i d  riot kriow t h e  d e t a i l s  o f  that device. 

( S h a h ,  T t ,  8 6 6 ) .  

260. Resporldertts coriterid t h a t  the Qume pririters do riot practice 
4 

c l a i m  8 i r k  two respects. F i r s t ,  it i s  alleged that  claim 8 arid the 

specification of the '129 paterrt require that the character position 

arid hammer iriterisity itiformatior1 be stored i r r  separate parts of a 

"sirigle" ROM arrd t h a t  there is 110 credible evidence of record to rhow 

t h a t  the Qume printers comply w i t h  such a requirement. Secondly, it is 

argued that  claim 8 o f  the '129 paterlt has beeti l i m i t d d  by f i l e  wrapper 

estoppel to the fetchirig of the hammer iriterisity character only af te r  

the positiorrirtg of the priri t  wheel arid that the Qume prirrters do riot a 

operate i r l  th is  marrrrer, (RTF 391-3941, 

i 

- 
261. As to the f i r s t  argumerit, there i s  tlothirlg i r i  claim 8, or 

arty of the quotatioris from the f i l e  wrapper cited i r i  responderits 

techrrical f i r id i r igs  391 arid 392  w h i c h  states t h a t  the 'memory device' of 
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c l a i m  8 must c u I r s i s t  of a single ROM. I t  so happens t h a t  the preferred 

embodiment does ut i l ize  wily one, sirigle ROM, b u t  claim 8 is riot 

spec i f i ca l ly  so limited. As I have previously rioted, it would be art 

urijustified limitation or1 t h i s  claim to  allow ari infringer t o  escape 

i t s  ptovisioris by the simple expedient of  usirig two ROMs or similar 

memory units. (FF 2 3 1 ,  2 3 7 ) .  Similarly, it would be air unjustified 

limitatiori to apply i t s  coverage to the Qume devices su a s  to limit 

such coverage to a printer usirig only orie ROM as the "memory device." 

As rioted i r r  the '129 patent specificatiori: 

While the above descriptforr provides a 
f u l l  and complete disclosure of  the 
irlveritiort, various modifications, 
a1 tenla t e  coristruct ioris and equ ivaleri t s  
may be employed without departing from 
the true s p i r i t  arid scope of the 
iriveritiori. Therefore, the above 
description arid illustratioris should riot 
be coilstrued as l i m i t i r i g  the scope of 
the iriveritiori, w h i c h  is defined by the . 
appended claims. 

(CX 1 ,  Col, 1 3 ,  l ines 56-62). 

Moreover, there is evidence of  record to show t h a t  a t  least  some of the 

Qume printers u t i l ize  a single ROM or microprocessor as  the "IIn%fUry b 

device." (Shah ,  TK.  895-96). 

262. L a s t l y ,  C l a i m  8 i s  riot limited to a device w h i c h  fetches - 

the hammer iriterisity character  only a f t e r  the pr int  wheel i s  in 

pusitiorl. As pointed uut a k v e ,  the portiori o f  applicarit's argument i r i  
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the f i l e  wrapper  t o  w h i c h  resporiderits refer i r i  this  coriteritiori (RTF 

393) deals w i t h  the justificatiori of  claims 8-14, riot just  claims 

I .  

8-10. T h i s  portion of applicarit's remarks obviously pertained to  

claims 11-14, w h i c h  do speci f ica l ly  require the print wheel to  be 

stopped arid 

1 ,  claims 11-14; RXPT 2: Ameridmerit of  11/23/77 a t  12-13). However, 

ever1 if  t h i s  section o f  the remarks were read a s  being addressed to 

claim 8 a s  well as claim 11, this  s t i l l  should riot limit the scope of 

claim 8. Such a distirictiori was uririecessary to distiriguish claim 8 

from the prior a r t ,  since the sequential read out of character positiori 

arid hammer iriterisity iriformatiori was a l l  t h a t  was needed t o  distiriguish 

the prior a r t  there i r i  questiori from claim 8, (FF 215; RXPT 2 ,  

Ameridmerit of 11/23/77 a t  12-13). It i s  s igrr i f icar i t  t h a t  claim 8 was 

allowed without requiring i ts  ameiidmerit to specify that the wheel must 

be in positiori before the hammer irrterisity irrformatiorr i s  fetched. (FF 

215; RXPT 2, Office Actiori 5/25/78). 

c 

i r i  positiori before the hammer iriterisity is fetched. (CX 

, 

263. Accordirigly, I f i r id  that complairiarit ' s  ptiaters ,  w i t h  the 

exceptiori of  the Letter Pro, practice both claim 1 arid claim 8 of the 

'129 patent. a 

X I  I I . XEROX P.RO.D-UCTS 

- 

264.  Complairtarit has introduced rio probative evidence to  show 

t h a t  the Xerox Memorywriter, or airy other Xerox products embody the 
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' 1 2 3  iii*:ciJ:iuri. C X  1 3 9  is a c la im chart  w h i c h  purportedly reveals a 

cumparisor1 betweeri the Xerox Memorywriter arid claim 8 o f  the '129 

patent,  I t  was offered i r t  evidertce a s  a rebuttal  exhibi t  attd 

urigirtally received i r l  evideilce because there was 110 objection by 
c 

resporrderits. (Tr. 983, 2155). However, it i s  simply a summary e x h i b i t  

artd coritairrs rto refererices a s  t o  the source of the iriformatiort therein 

pertairiirtq t u  the Xerox device. There was rro testimoriy substarltiatirtg 

this exhibi t  or i t s  data. (TK.  2156). Under the circumstartcea it has 

rto probative value and catltiut support cumplairlarlt's pusitiort that  the 

Xerox Memorywriter, ut ariy other Xerox product, is  covered by t h e  '129 

paterrt. 

XIV. IMPORTATION AND SALE 

265. Nakajima exports t u  the Utiited States  rotary wheel 

typewriters artd printers manufactured and assembled by Nakajima All 

Precisiort Co. Ltd .  Nakajima f i r s t  shipped rotary wheel typewriters t o  

custumers irt the Urtited States  i r t  about Jutte or J u l y  1982. Nakajima 

printers have beeit exported t o  the Urtited States since a t  l e a s t  March 

C 1983. Customers for Nakajima typewriters i r i c l u d r  

. Urtited States  customers C 

C fur Nakaj ima prirtters include . Each customer s e l l s  
- 

Nakajima machines urlder i t s  owti  name. (SX 26, a t  2, 7-8; CX 1 1 4 1 ) .  
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C 
C 
C 
C 
C 

e 
C 

C 

C 

266. Betweerr Apri l  1983 arrd March 1984,  Nakajima expvrted the 

followirlg quart t i t ies  v f  rotary wheel typewriters t o  the  U n i t e d  S t a t e s :  

- Model guar1t.i ty Dol la~r .  Amvurtt 

AS-300 
AE-330 
AE-330 w i t h  irrterface 
AE-350 
AE-350 w i t h  i n t e r f a c e  

(CX 1138) .  

267. Betweerr March 1983 arid Apri l  1984,  Nakajima exported 

apptox ima t e l y  rotary wheel pr i i i t e rs  to customers i r l  the  Uni ted  

S t a t e s ,  a t  a value v i  about . (CX 1141; SX 3 0 ) .  

. 
268. Te le tex  began to import rotary wheel p r i n t e r s  iiito the 

United S t a t e s  i t ;  February 1983. The ptirrter  imported by Tele tax  is 

purchased from Nakajima, arrd marketed under the model rtumber TTX 1014. 

Between February 1983 arid June 1984,  Te le tex  imported approximately I 

rotary wheel pr i i i t e rs  into the United S t a t e s  a t  a t o t a l  value o f  

. (SX 3 0 ,  a t  1-2). 

- 269. Sharp began to manufacture ro tary  wheel typewriters fu 

Japari fur exportation to the  Uni ted  S t a t e s  i r i  the la t ter  h a l f  of 1982. 
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# C  
C 
C 

SEC begart tu  import rotary wheel typewriters martufactured by Sharp itito 

the United States i r i  a b u t  October 1982, arid began sa les ,  marketirig apd 

distributivri of these typewriters i r i ,  March 1983, Rotary wheel 

typewriters mariufactured by Sharp have also beerr imported iritu arid sold 
c 

in the Uni ted  States by Exxuri Office Systems. (SX 27, a t  3; SX 28, a t  

3, 7). 

270. Betweerr October 1982 arid March 1984, Sharp expvrted rvtary 

wheel typewriters to the United States as follows: 

Model &it Sales - 
ZX 400  
ZX 410 
zx 5 0 0  
zx 505 

210 

(SX 28,  Ex. A ) .  

C 
C 
C 
C 

FOB Value 

271. Sales atid inventory of rutary wheel typewriters impurtcd 

iritv the United States by SEC for the period October 1982 - March 1984 

were as follows: S 

Mod e 1 - 
ZX 400 
ZX 410 
ZX 500 
Z X  505 

U r i i t  Sales Irlvoice Value - Jrtvca.tury- 

(SX 27, E X ,  A ) .  
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272.  Triumph-Adler began t o  matiufacture rutary wheel 

typewriters for expurt to the United States  in 1981. Adler-Royal 

cummerlced importatiuri of rutary wheel typewriters matiufactured by 

Triumph-Adler in 1981, and has sold,  distr,ibuted arid marketed such  

. typewriters in the United States  sirice 1981. The typewriters 

mariufactured by Triumph-Adler are suld i r i  the Urrited States  uiider the 

Adler trademark and "10" s e r i e s  mudel rlumbers ( e - g , ,  1005, 1011, 

1 0 3 0 ) .  The same typewriters are sold i t1  the United States  uuder the 

Royal trademark arid "50" s e r i e s  model riumbcrs (e.g., 5005,  5011, 

5 0 3 0 ) .  Irr additiutl, Adler-Royal s e l l s  a purtable rotary wheel 

typewriter uiider the Adler arid Royal trademarks artd the product tram 

" S a t e l l i t e  XI." ( S X  24, a t  4, 7: SX 25, a t  7-9) .  

273. Between 1981 arid 1984, Adler-Royal has imported the 

following quant i t ies  of rotary wheel typewriters atid sold such  

typewriters i r i  the Utiited States :  

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

c- Mod t= 1 

LOO5/5005 
1005/5005 XL 

1 01 1 /5 01 121 
1020/5020 
1030/5030  
1030/5030  K 
1035/5035  
1040/5040 
1041/5041 
S a t e l l i t e  I1 

U r r i t s  Suld  

1 01 o/ 5 0 1 O Y  

- 1/ Models IIUW discontiwed 

?.ut.al Sales  

b 

(CX 1174, Resp. tu Interrogatory No. 3 ,  Ex- A ) .  
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C 
C 
C 

274. Towa manufactures in Japan and exports to the.United 

States rotary wheel printers and typewriters. These printers and 

typewriters were first exported to the United States in September or 

October 1983. There are three products manufactured and exported on 

behalf of Towa: the R1 Printext, a rotary wheel printer: the R2 

Executive 77, a combination printer/typewriter; and the R3 Excellence 

55, an electronic typewriter. (SX 32, at 1-2, 6-8). 

275. During the period of October 1983 - July 1984, Towa 
exported the following quantities of rotary wheel printing systems to 

the United States: 

Model - 
R1 
R2 
R3 

(SX 32, at 12). 

xv . 

276. Qume was founded 

Units Value - 

DOMESTIC INDUSTRY 

in 1973 by David Lee and others to develop 

a letter quality daisywheel printer for data processing systems. 

Following several years of successful growth in sales, Qume was acquired 
- 

in 1978 by ITT. In 1979, Qume consolidated its headquarters and 

manufacturing operations in a 239,000 square foot facility in San Jose, 

149 



C a l i f u r r l i a .  Irr 1 9 7 8 ,  due t u  arr exparisiurr i r i  s a l e s  u f  p r i n t e r s ,  Qume 

determirie t h a t  it needed ariuther mariufacturirig f a c i l i t y .  Qume their 

e s t a b l i s h e d  a new f a c i l i t y  i r r  1 9 7 9  i r i  P u e r t u  R i c u ,  w h i c h  mariufactured the 

same p r i n t e r  p r v d u c t s  as were manufactured i r i  Sari Jose. The f a c t u r s  
c 

w h i c h  l e d  Qume t u  e s t a b l i s h  a f a c i l i t y  i r r  P u e r t u  R i c u  irrcluded t h e  h igh  

uriempluymerrt there,  a v a i l a b i l i t y  u f  s k i l l e d  t e c h r i i c i a r i s ,  arid t a x  

b e n e f i t s -  ( L e e ,  CX 1 6 4 ,  a t  2-4;  L e e ,  Tr. 99-100; Lee dep., RXE 1 1 2 ,  a t  

1 0 4 - 0 7 ;  Cobiarr, t r ,  479-81) . 

277. Due to  the fact that  t h e  c u s t  of l a b o r ,  materials arid 

overhead is s i g r i i f i c a r i t l y  luwer i r i  P u e r t u  Rico than f r i  Sari Jose, Qtam has 

ir icreased the amvunt u f  p r i n t e r  mariufacturirig i r i  Puer tu  R i c u  i r i  o r d e r  t u  

average  down i t s  p r i n t e r  pruductioti  c u s t s ,  1r i  e a r l y  1 9 8 4 ,  Qume d e c i d e d  

t u  s h u t  duwtr i t s  mariufacturirig uperatiuris  i r i  Sari Jose and trarisfer them 

t u  Puer tv  R i c u -  (Gower, CX 1 6 f ,  a t  3-4,  7-8 ;  CX 201) .  

278. The Printer D i v i s i v t i  a t  Qume mariufactures t h e  entire S p r i n t  

l ine uf r u t a r y  wheel p r i n t e r s ,  iricludirig t h e  S p r i r i t  3; S p r i r i t  7 ,  S p r i i r t  

8 ,  Spr int  9 ,  S p r i r l t  1 0 ,  arid S p r i n t  11. Althuugh Qume manufacture8 

s e v e r a l  mudels i r i  t h e  Spr i r i t  litre pursuarit t u  custumer CuiitraCtS, it i s  

a c t i v e l y  marketing urlly t h e  S p r i n t  11 series a t  p r e s e t ~ t .  

1 6 6 ,  a t  2: L e e ,  Tr.  81-82: CX 2 1 8 ) .  

a 

( S h i r e s ,  CX 

279. The S p r i n t  l ine u f  p r i r i t e r s  i s  tiuw mariufactured by Qume 

C a r i b e  i r i  s i x  p l a n t s  i r r  Puer tu  Ricu.  Three p l a t i t s  a r e  l o c a t e d  i t1  Las  

4 
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, 

Piedras, F u e r t u  Ricu, arid three  p l a n t s  a r e  lucated i r r  Humacau, Puertu 

Ricv. T v t a l  f l u v r  space a t  these f a c i l i t i e s  i s  apprvximately 260 ,000 

square f e e t ,  v f  w h i c h  80% i s  devoted t u  p r i n t e r  pruductiurl, (Murerr, CX 

167,  a t  4 ,  Cobiair, T t .  478-79; CX 222) .  
c 

280.  Qume Caribe 's  pr i r i te rs  are manufactured in three plarrts. I r l  

Las Piedras  Plasit tl, Qume Caribe mairufactures the pr inted  circuit b a r d s  

and puwer supplies.  111 L a s  Piedras  P l a n t  12 ,  Qume Caribe  manufactures 

mecharrical subassemblies arrd electrumechartical  assemblies ,  irrcludirtg the 

u p t i c a l  errcuder. 

assembly. (Murerl, CX 1 6 7 ,  a t  6 ) .  

A t  Humacau P l a n t  11, Qume Caribe curlducts f i r l a l ,  

281 .  Qume Caribe  curretrt ly empluys uver 1 ,500  empluyees arid had a 

1 9 8 3  p a y r o l l  vf . Appruximately 80% of t h i s  p a y r o l l  i s  

devuted t u  pr ir l ter  matrufacturirq. (MoKelrt CX 167 ,  a t  4: CX 223). 

282 .  Qume Caribe purchases over 90% u f  i ts  compurrerrts arid raw 

m a t e r i a l s  frvm the Utl i ted  S t a t e s  mairilatid arid Puertu dicclri suppl icrr .  Of 

the 90%,  appruximately 15% are frum Puertu Ricari suppl iers .  The 

remaining 10% are purchased from Europearr arid Far Easterrr suppl iers .  
s 

(Mureti, CX 1 6 7 ,  a t  5) .  

283 .  Limited marlufacturirrg uf  S p r i n t  p r i n t e r  prututypes 'ourrtirraes 

a t  Qume's Sarl Jose ,  Califvrrria f a c i l i t y .  Approximately f o r t y  employees 

a r e  irivulved i i t  this  a c t i v i t y  i r l  additiurr t u  marrufaoturirrg memory 

151 



C 

pruducts .  

s e r i e s  prirtters are a l s o  lucated i r i  Sari Jose,  (Gower dep., CX 1273,  a t  

The erigirieeririg atid marketirig departmerits fur the Sprilit 

5 5 ,  56) - 

284. Qume Caribe's arirlual productiuri o f  Sprint pr inters  has growri 

frum a t o t a l  of i r i  1980, t o  mure that1 i r r  1984, (Shires ,  CX 

166, a t  2; CX 218) .  

285. The eritire S p r i n t  line of pririters produced by Qume atid Qume 

Caribe i r i  Sari Jose aiid Puerto Rico, is  manufactured i r i  accordaricc w i t h  

the claims of the ' 129  pateilt. (FF 259, 263,  sup-ra). 

I 

286. Qume's Sprint lirie o f  printers rariges i r i  speed from 20 cps 

fur the Spritit 8/20 t u  75 cps for the Sprint 3 Widetrack 75. (Shires,  CX 

166, a t  2, See also FF 23, supra). 

287. In 1982,  Qume entered into ah agreemcrlt w i t h  Raythturi tu 

prvduce a low c o s t  20 cps printer.  The quantity t u  be pruduced wa6 

1 0 , 0 0 0  units. Iri 1983,  Qume Caribe mariufactured approximately 1,000 

Sprint 8/20 pririters w h i c h  were a slower versiwi of the Sprint 8/35. 
6 

C These pr inters  were t u  be s o l d  t o  Raytheori a t  per u r r i t ,  Utlder the 

terms uf Qume's agreement w i t h  Raytheori, by January 1984, Qume was to 

of fer  a 20 cps printer a t  a price of per u n i t ,  The terms uf the 

agreemertt were riot completed, a t  l e a s t  i r i  part because Raytheurl wettt out 

of the word prwcessirig business i r i  1984. 

Shires ,  Tr. 4 2 3 - 2 6 ;  CX 218) .  

- 

(Shires ,  CX 166, a t  6-7; 

C 

f 
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288. I n  1 9 8 3 ,  Qume s o l d  approximately 907 units of the S p r i n t  

8/20. E x c e a t  for  the s a l e  of  approximately two units of  the S p r i n t  8/20 

i n  February 1 9 8 4 ,  there were no s a l e s  of  t h i s  model between December 1983  

and May 1 9 8 4 ,  and s u b s t a n t i a l l y  no manfacture of t h i s  model since 1983 .  

Qume i s  not pushing s a l e s  of the S p r i n t  8/20 because it i s  not 

p r o f i t a b l e .  ( L e e ,  Tr. 115; RXE 4 0 ,  B a t e s  No. 951941:  RXE 41: CX 2 1 8 ) .  

289. The L e t t e r P r o  20 p r i n t e r  i s  a low cos t ,  20 c p s  p r i n t e r  

manufactured i n  Japan by T o h o k u  R i c o h  for Qume pursuant to a l i c e n s i n g  

agreement and supply c o n t r a c t .  ( S h i r e s ,  CX 1 6 6 ,  a t  3: CX 2 0 9 ,  S e t t l e m e n t  

Agreement between Qume and Ricoh. S e e  a l s o  FF 2 4 ,  s u p r a ) .  

290.  Qume decided t o  purchase the  L e t t e r p r o  20 from Ricoh in 

o r d e r  t o  have a p r e s e n c e  i n  the low cost, low speed segment of  the 

p r i n t e r  market w h i l e  it developed a new product for this market segment. 

(Gower, CX 1 6 5 ,  a t  4 ;  GOwer, Tr. 286-87: WE 9 0 ) .  

291. I t  has not been e s t a b l i s h e d  on this  r e c o r d  t h a t  t h e  

L e t t e r p r o  20  embodies the claims of  the '129  p a t e n t .  (FF 2 f 9 ,  supra: 

Shah, Tr .  8 6 6 ) .  

292. I n  developing the L e t t e r P r o  2 0 ,  Qume r e c e l v e d  s p e c i f i c a t i o n s  

- 
from Tohoku R i c o h ,  and then worked w i t h  them t o  make m o d i f i c a t i o n s  t o  

t h o s e  s p e c i f i c a t i o n s .  L e t t e r p r o  units manuactured by Tohoku Ricoh were 
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t e s t e d  i r r  Qume's errgirreerirrg arid q u a l i t y  l a b v r a t v r i c s  arid by the 

marketirlg gruup t u  determitre whether t h e y  met specif  i c a t i u t l s .  Toulirig 

fur the Letterpro 2 0  was pa id  f u r  by Qume, atrd developed by Tuhuku 

R i c u h .  (Buuth dep. ,  RXE 1 1 3 ,  a t  21-23: Frost dep, ,  CX 139 ,  a t  54-55: 
c 

Shires  dep. ,  CX 1275, a t  2 5 ) .  

293. Qume a s s i s t e d  Tuhuku Ricuh i r r  developit ig a q u a l i t y  corr t ru l  

program f u r  the L e t t e r P r u  2 0  w h i c h  would s a t i s f y  Qume's s tandard  product 

q u a l i t y  specif i c a t i u t i s .  The q u a l i t y  corkrol program is  performed it1 

Japan by Tvhuku Ricuh.  Qume a u d i t s  q u a l i t y  cutr t ru l  ut1 the Letterpro 20 

i t 1  p a r t  by murritvrirlg returns uf the pruduct. (Frost dep, ,  CX 139,  a t  

23, 49-51].  
I .  

294. L e t t e r P r u  20 urrits a r e  shipped d i r e c t l y  t u  Qume it1 Satr Juse 

by Tvhuku Ricuh. Qume thet i  s h i p s  t h e  Letterpro 20 to its custoraers from 

Sari Jose. (Shires dep., CX 1275,  a t  24) .  

295. C e r t a i n  eiigitleeritlg a c t i v i t i e s  are performed w i t h  respect t o  

the L e t t e r P r u  20 by Qume i t 1  Sart J u s e ,  These a c t i v i t i e s  irrclude makitlg 

mudif i c a t i u t r s  f u r  specific cus tumers ,  arid developmetit of at1 i n t e r f a c e  k i t  
b 

t u  e n a b l e  the printer t u  be e a s i l y  i n t e r f a c e a b l e  w i t h  popular  persotial 

computers, 

cumpariy it1 the U n i t e d  S t a t e s .  (Shires dep, ,  CX 1275,  a t  21-22) .  

The i n t e r f a c e  u r i i t  i s  subcut i t rac ted  by Qume t u  another 
- 

296,  Qume a l s v  perfurms c e r t a i r i  q u a l i t y  assurat i ce  a c t i v i t i e s  w i t h  
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r e s p e c t  t u  the  L e t t e r P r u  2 0  i r i  Sail Jose. These  a c t i v i t i e s  i r i c lude  

r e l i a b l i t y  t e s t i r i g  w h i c h  tes ts  the r e l i a b i l i t y  arid performatice  of t h e  

product .  

a p p r v x i m a t e l y  mwrithly. I n i t i a l l y ,  th i s  t e s t i n g  would have c o v e r e d  20-30 

units, arid urigoirig t e s t i n g  i s  g e r l e r a l l y  done uti small  quantit ies  u f  a b o u t  

Samples w f  the L e t t e r P r o  2 0  are  t e s t e d  a t  Qume i t 1  Sari Juse 

twv a t  a time, 

August 1 9 8 4 ,  abwut 40-50 u r i i t s  have beeti t e s t e d .  ( S h i r e s  dep. ,  CX 1275, 

a t  21, 2 3 - 2 4 ) .  

Between a b u t  September ut O c t o b e r  1 9 8 3  through a b u t  

297. Qume performs three s t a g e s  uf pre-pruduct iut t  q u a l i t y  curltrul 

tests. The A-Test is the i t i i t i a l  q u a l i t y  cutitrul  test perfvrmed ut1 t h e  

harid etigirteered p r u t u t y p e s  which i s  d e s i g n e d  t u  v e r i f y  t h a t  t h e  product 

w i l l  work. (Ashkeriat i  dep., S X  4, a t  32-33). 

298. P r i o r  t o  the release u f  a desigr i  f u r  mariufacture ,  d e s i g n  

m a t u r i t y  m u s t  be  d e m w s t r a t e d  UII er igi t ieer i t ig  p r o t o t y p e s .  The B-Teat i s  a 

desigr i  q u a l i f  i c a t i v t i  t es t  which i t i c l u d e s  r e l i a b i l i t y  demurrstratiuil  

t e s t i n g ,  stress t e s t i n g  for margin c h a r a c t e r i z a t i u t i s ,  ‘etivirutimet~tal 

t e s t i n g  , and furictiori t e s t i t i g  f u r  perfurmarice c h a r a c t e r i s t i c s .  New 

product  d e s i g r l s  must p a s s  the B-Test  before f i l i a l  authurizat iut i  fur 
* 

product ivr i  s t a r t - u p .  (CX 22, a t  3). 

299. P r i v r  t u  a u t h u r i z a t i u t l  of utiguitig custumer d e l i v e r i e s ,  - 

p r u c e s s  m a t u r i t y  must be d e w t i s t r a t e d  uti matiufacturitig produced models i x i  

a q u a l i t y  assuratrce l a b v r a t u r y  etlvirutimetit. The S t a g e  1 C-Tes t  is a 

matiufacturitig prvduct  i t i t e g r i t y  test curiducted uti i n i t i a l  pruduct iut i  
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o u t p u t ,  I t  is, irrterded to verify rucceclsful trabsfcr t o  

the product desigrr cert i f ied by the B-Test, arid iricludes 

cutif iguratiurt rev iew,  curiditiurls of E-Test verificatiutr, 
c 

mrrrufrctutitrg u f  

pruduct 

rgcrrcy 

cumpliarrce rc-verif icatiutr, arid getreral furictioii and r e l i a b i l i t y  

testing. 

C-Test is a manufacturitrg process maturity test  corrsirtirq of process 

capability arid repeatability studies, futictfurr testing for f u l l  

spec if ica t iurr cumpliarrce , r e l  fa b i  1 i t y  tee  t itig f or bur rr-iti 

characteristics, and overall reviews u f  procedure/prucers maturity, 

itrcorpurtiur1 uf Stage 1 C-Test cutrditiotrr, atid ar~alyrir of itritirl 

custumer delivery acceptarrce levels. 

before there is authurizatiuu fur urrlirnited pruductiorr rrt;as. (CX 22, st  

3)  

Stage 1 C-Test authorizes a limited pruducth rate. Stage 2 

The Stage 2 C-Test must be parsed 

300. Qume estimates t h a t  it has incurred the ful lwftrg  cork8 for 

activit ies  performed i r r  the United Stater  in cotrrrcctiotf w i t h  the 

LetterPru 20: 

f 

(SX  5 ,  a t  2). 
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3 3 1 .  Qume e s t i m a t e s  t h a t  it irrcurs addit iurral  costs i r r  the Utrited 

S t a t e s  w i t h  respect t u  each u n i t  u f  the L e t t e r P r u  2 0 ,  c a l c u l a t e d  a s  

f ul luws : 
c 

(SX 5, a t  21 . 

C 

302. The Etigitleeritrg A c t i v i t i e s  s p e c i f i e d  i r i  FF 3 0 0 ,  sypra 

currs is t  u f  the ful luwirrg elements: eirgitiecring s p e c i f i c a t i u r r s ,  software 

develupmerlt arid i r r t e r f a c e ,  irrterf a c e  meetings w i t h  Ricuh,  ducumer~tatiutr, 

matiual review, printer testirrg by Errgirreeritig (A-Test) , custumer 

a s s i s t a r i c e ,  m a t e r i a l s  ( i i i c l u d i t i g  Test Machines) , R 6, D a s s e s s m c i ~ t ,  atid 

t r i p s  by Qume persutltiel tu Ricuh in Japan. Gericral ly speakirig, each uf 

these engirieeritig a c t i v i t i e s  is  r e l a t e d  t u  the devclupmetit arid 

pre-pruductiutr phase uf the L e t t e r P r u  20. (SX 5, 

SX 4,  a t  13-17). 

303. The R 6 D Asscssmetrt included i n  the 

r e l a t e d  t u  t h e  L e t t e r P r v  2 0  i s  a fee paid by Qume 

a t  3; Ashkerrazi dep., 
8 

errg iileeririg a c t i v i t i e s  
- 

t u  ITT  f u r  ptuvidiiig 

R 6 D a s s i s t a n c e .  The f i g u r e  v f  i s  based u11 e s t i m a t e d  t u t a l  

s a l e s  v f  the p a r t i c u l a r  pruduct. (SX  5 ,  a t  3:  Ashkenazi dep., SX 4,  a t  

1 5 - 1 6 ) .  
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3 0 4 .  The Marketing A c t i v i t i e s  specified in FF 300 ,  p u m a  c u r r s i s t  

uf marketirrg plarlrrirrg, marketing uverhead,  prumutiun arid l i t e r a t u r e ,  

se l l i r lg  expetises and t r i p s  by Qume persotrile1 t u  R i c u h  in Japatr, The 
c 

marketing plailrlirrg a c t i v i t y  uccurred a t  the develupmerrtal stage u f  the 

LetterPru 20. S e l l i n g  expenses irrclude cummissiurrs , and the c o a t s  u f  

a c t u a l l y  sellirrg t h e  prvduct ,  such as s a l e s  marrager's u f f i c e s  arid the 

urder  takitrg furrctiurr, These s e l l i n g  experlses a r e  a percerrtage of t u t a l  

revelrue frum the L e t t e r P r u  20, ( S X  5, a t  3: Ashkerrazi dep., SX 4, a t  

17-20). 

305. The Q u a l i t y  Assurance A c t i v i t i e s  specified i o  FF 3 0 0 ,  cly~ra 

i r i c lude  q u a l i t y  errgirleer, sof tware  t e a t i r i g ,  B and C Tests,  test  l a b  

equipment arrd m a t e r i a l s ,  arrd t r a v e l .  The m a j u r i t y  u f  these expcrlsccl 

d 

uccurted i r r  the develvpmerrt stage u f  the L e t t e r P r u  20, but sume cxpcrises 

r e l a t e  t u  urrguirrg q u a l i t y  currtrul  a c t i v i t i e s .  (SX 5, a t  3 ;  Ashkerlazi 

dep., SX 4 ,  a t  20-22) -  

306, The P r u j e c t  Mariagemerit cumputrent irtcluded in FF 3 0 0 ,  

i s  cumprised v f  a c w r d i r i a t u t  arid t r ips  t u  Ricuh i!r JaparI, 

Curis is ts  of i r r i  t i a l  r legutiatiurts  w i t h  R i c o h ,  urrguirrg placemerit arid 

This a c t i v i t y '  

schedulirig u f  urders? and c w r d i n a t i u r i  u f  purchasirrg and i w u r t i r r g .  (SX 

5 ,  a t  4 1  Ashkenazi d e p , ,  SX 4 ,  a t  22-23). - 
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307. The K i t  Develupmerit s p e c i f i e d  i r i  FF 3 0 0 ,  relates t u  

the d e v e l u w e i l t  uf a prumotiurlal k i t  by the marketing gruup w h i c h  i s  

iriterided t u  make the product s e l l  b e t t e r .  (SX 5,  a t  4 ;  Ashkerrazi dep., 

SX 4 ,  a t  2 3 - 2 4 ) .  

308. The Tuulirlg expense l i s t e d  i r l  FF 300, supra re lates  t u  

p a r t i c u a l r  tuulir lg uriique t u  Qume's requiremerits fur the L e t t e r P r u  

p r i n t e r  w h i c h  Ricuh develuped arid Qume agreed t u  pay fur. (SX 5, a t  4 ;  

Ashkeriazi dep.,  SX 4 ,  a t  24: S h i r e s  dep. ,  CX 1 2 7 5 ,  a t  2 5 ) .  

309. The G 6 A A l l u c a t i u n  arid Interest s p e c i f i e d  i t 1  FF 3 0 0 ,  

are a l l u c a t e d  t u  L e t t e r P r u  based vri an estimate uf L e t t e r P r u  sales. (SX 

5, a t  2;  Ashkenazi  dep., SX 4 ,  a t  24-25). 

. 
310. Qume mariuactures the priri twheel  atid ribburr f u r  each 

L e t t e r P r u  p r i n t e r  arid s h i p s  them t u  Japan. (SX 5 ,  a t  2 :  Ashkenazi dep., 

SX 4 ,  a t  25. FF 301, Supta). 

311. 111 Nuvember 1 9 8 3 ,  Qume develuped a plari arid requested 

immediate a u t h u r i z a t i u t i  tu manufacture a luw c u s t  d a i s y  wheel p r i n t e r .  

T h i s  p r i r i t e r  i s  designated the ur Virgu. I r i  t h i s  plat l ,  it wa8 

prupused t h a t  t h e  Virgv p r i n t e r  wuuld be manufactured - i n  Taiwan, arid 

a c c e s s v r i e s  would be produced i i i  Humacav, P u e r t u  R i c u ,  
- 

The Virgu p r o j e c t  

was i d e n t i f i e d  i r i  t h i s  plari a s  Qume's next gerieratlvri uf low cust 

daisywheel  p r i r i t e r s  r e p l a c i n g  the s p r i r i t  11 P l u s  lirie, atid u l t i m a t e l y  the 

L e t t e r P r u ,  The mvdel Virgu was to be manufactured fur 
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, w i t h  the p l a n  t h a t  a versiuri  uf Virgo 

wvuld a l s v  be develvped to s e l l  i r i  the d i s t r i b u t o r  arid small OPI 

marketplace; 

S h i r e s ,  CX 1 6 6 ,  a t  2-3).  

(RXE 1 3 ;  RXE 2 1 ,  a t  B a t e s  Nus. 950606 ,  9 5 0 6 0 8 ,  950612:  

312. The Virgu  p r i n t e r  has a r a t e d  speed uf 25 cps.  (Gowet, Tr.  

291) .  

313. The V i r g o  p r i n t e r  embvdies t h e  claims of t h e  '129 paterit .  

(FF 256-262 ,  F u p r a ) .  

314. Desigv erlgirleerirrg and develupmeirt uf t h e  V i r g o  war 

perfvrmed a t  Qume i l J  Sail Jose. The f a C t u r S  t h a t  c u a t r i b u t c d  to Qume's 
I 

dec is iur l  t u  mariufactute t h e  Virgu  a t  i t s  f a c i l i t y  i r i  Taiwan iricludcd: 

Qume's p r i v r  arid c u r r e r k  mariufacturirig exper ier i ce  t h e r e :  a v a i l a b i l i t y  of 

must cvmpvrierlts and p a r t s  from lucal  s u p p l i e r s ;  r e a d i l y  a v a i l a b l e  

q u a l i f  i c d  arid e x p e r i e n c e d  erigirieeririg persuririel ,  luwer l a b u r  costs arid 

a v a i l a b i l i t y  of trained wurkers: a v a i l a b i l i t y  of l e a s e d  2 2 , 0 0 0  square 

fwt prvductivri f a c i l i t y :  arid tax  benefits. (RXE 1 3 ;  RXE 2 1 ,  a t  B a t e s  

Nos. 9 5 0 6 0 6 ,  950612:  S h i r e s ,  CX 1 6 6 ,  a t  2-3: Guwer, Tr. 281-84).  

315. By September 1 9 8 3 ,  Qume had made approximately s i x  u n i t s  of 
- 

the V i r g v  in Sail Jose fur A-Test ,  u t  p r e l i m i n a r y  e v a l u a t i u n  purpurcs.  

( B w t h  dep . ,  CX 1 4 0 ,  a t  26-27) .  

160  



C 

C 

316. Qume has  a l s u  made certairr m o d i f i c a t i u r r s  t u  the V i r g o  mudel 

w h i c h  it marrufactures f u r  , irrcludirlg a 1 3 0  c h a r a c t e r  pr i r r t  wheel, 

i rrs tead u f  a 96  c h a r a c t e r  p r i n t  wheel, (Bouth dep. ,  CX 1 4 0 ,  a t  2 8 - 2 9 ) ,  

c 

317. Althuugh Qume plarrs t u  s e l l  t h e  V i r g o  t u  OPi cus tumers  and 

t u  d i s t r i b u t u r s ,  su f a r  Qume's pruductiurr uf the  V i r g u  has beerr e r r t i r e l y  

f u r  . Qume dues rrut e x p e c t  t u  have marrufacturiiig c a p a c i t y  fur 

u r i i t s  u n t i l  1985.  (Buuth d e p , ,  CX 140 ,  a t  40-41 ;  RXE 21, a t  B a t e 8  Nu, 

9 5 0 6 0 8 ) .  

318. Pruductiurr u f  t h e  Virgu  p r i r r t e r  begarr i r r  Taiwan i r r  a b u t  

June 1 9 8 4 ,  A l l  Virgu p r i r r t e r  manufacture occurs i r r  vtre b u i l d h g  it1 

Taiwan, atld there are appruximate ly  200 empluyees irrvulved i r r  Virgo 

pruductiurr. T h i s  f a c i l i t y  o p e r a t e s  urr urre e i g h t  huur s h i f t ,  f ive d a y s  

p e r  week, (Buuth dep. ,  CX 1 4 0 ,  a t  34 -36) .  

319. The machirlery used t u  marrufacture the V i r g u  p r i r l t e r  came 

frvm the Urlited S t a t e s ,  Taiwan arid u t h c r  p l a c e s  i r r  the Far E a s t .  

c a p i t a l  equipment , s u c h  as mairufacturirrg p r o c e s s  equipmeut , burrr-irr overis 

L a r g e  , 

arid test  equipment were sent from Sail Juse  t u  Qume Taiwan. ( B w t h  d e p , ,  

CX 1 4 0 ,  a t  3 7 - 3 8 ,  6 0 - 6 1 ) .  

- 
320. The raw m a t e r i a l s  f u r  V i r g u  pruductiurr cume from b v t h  t h e  

Urrited S t a t e s  arid Taiwarr. These  m a t e r i a l s  irrclude p l a s t i c  muulded p a r t s ,  
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sheet  meta l  garts ,  prirrted circuit  b a r d s ,  discrete cumpvrierits, wturs  

and e lec t r i ca l  computiei,ts. The parts most l i k e l y  t u  come from the Utrited 

States  are Jhuse requiriirg technical expertise,  such a s  precision p l a s t i c  

muulded gears. Huwever, the m a j u r i t y  of the raw materials cume frum 

Taiwari. ( B w t h  dep.,  CX 1 4 0 ,  a t  58-59). 

321. Qume Taiwan subcurttracts certain subassemblies of the V i r g u  

printer,  such as several mechanical subssemblies, arld utle of the 

assemblies uf the prirrted circuit b a r d s .  (Bwth dep., CX 140, a t  59) .  

322. A s  u f  August 1984, Virgo pruductiotr i r r  Taiwan was s t i l l  in 

the start-up phase, resulting i r r  l i m i t e d  pruductiotr of abuut 40 units per . 

day. 

pruductiutl  of the Virga would be approximately utiits per day. It is  

estimated t h a t  Qume Taiwarr's maximum Virgo pruductiorr capacity la ita 

preserlt f a c i l i t y  i s  abuut urrits per day. ( B w t h  dep., CX 1 4 0 ,  a t  

111 urder t o  meet cotrtract requiremeats for , rrvrmal d a l l y  

64-66) . 

323. Qume estimates t h a t  it has incurred t h e  following costs i r r  

the Urlited S t a t e s  in curixiectiutr w i t h  the Virgo printer: 

( S X  6 ,  a t  2:  Ashkeriazi dep., SX 4 ,  a t  2 8 ) .  
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3 2 4 .  The Erigirieeririg A c t i v i t i e s  fu r  t h e  Virgu i d e n t i f i e d  i r i  FF 

3 2 3 ,  m j r i c l u d e  prirr ter  develupmerit, suf tware  develuprnerit , pruduct 

iritruductiuri erigirieeririg,  dvcumeritatiuri, ribburl arid a c c e s s o r i e s  

develupmerit, mvdel shup,  cvmporrerits etigitieeririg, RLD t e s t  etigitieeririg, 

arid pruduct cumpliarice. The p r i r i t e r  develupmetit cost r e f l e c t s  

develvpmerit a c t i v i t i e s  f u r  the Virgv frvm 1982-1984. A l l  uf the 

erigirieeririg a c t i v i t i e s  a r e  pre-pruductiurr arid developmerit costs before 

the Virgu werit i r i tv  mass pruductiuri. (SX 6,  a t  2: Ashkenazi dep., SX 4 ,  

a t  2 8 - 3 2 ) .  

3 2 5 .  The Q u a l i t y  Assuratice c u s t  s p e c i f i e d  it1 FF 3 2 3 ,  Suprb 

c v r i s i s t s  vf the A ,  B arid C T e s t s ,  These q u a l i t y  curi trul  tests are  

p r o g r e s s i v e  pre-prvductiuri tes ts  ititetided t u  ensure the r e l i a b i l i t y  arid 

fur ic t iur ia l i ty  uf desigri arid mariufacturirig parameters arid procedures.  (SX 

6 ,  a t  2: Ashketiazi dep., SX 4 ,  a t  32-33. &g FF 297-299, 8voe.r.a). 

326. The P r u j e c t  Marragemerit c u s t  spec i f ied  i t i  'FF 323, pupra 

c o v e r s  the Prvject  Cvvrdiriatur , whv is t e s p u r i s i b l e  f u r  i t ispectlt ig t h e  

mariufacturirig prvcess arid cuurdiriatirig a l l  aspects u f  the p r u j e c t ,  (SX  

* 

6 ,  a t  3 ;  Ashkerizai dep., SX 4 ,  a t  3 3 - 3 4 ) .  

3 2 7 .  C & A Allvcat iur i  i d e n t i f i e d  i t i  FF 323,  supra cvmprisee 

a d m i r i i s t r a t i v e  experises. T h i s  c v s t ,  a s  well as I n t e r e s t ,  is a l l o c a t e d  t u  
- 

the Virgv product uri the b a s i s  of an expected l e v e l  u f  Virgu sales 111 

r e l a t i u r i  t u  t u t a l  s a l e s .  (SX 6 ,  a t  3 ;  Ashkeriazi dep., SX 4 ,  a t  34-35 ) .  
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328. The Mariufacturirrg Suppurt c u s t  i d e r i t i f i e d  i r i  FP 323, suprg 

i r i c ludes  t h s  c u s t  u f  prepruduct iur i  units,  s u f t  t w l i r i g ,  hard t w l i i t g ,  

iriverltury w r i t e - u f f ,  mater ia l  harldlirig sild trarrsfers, arid tra irr i i rg .  (SX 

6, a t  3; Ashkerrazi dep., SX 4 ,  a t  37, 4 0 ) .  

329. The c a t e g u r y  i d e r i t i f i e d  as Other i r i  FF 3 2 3 ,  supra cuvcrs 

d u t i e s  arid f r e i g h t  r e b a t e .  ( S X  6, a t  3; Ashkeriazi dep.,  SX 4 ,  a t  40) .  

330. The q u a l i t y  curr t rv l  prvgram f u r  the V i r g o  p r i n t e r  i a  c a r r i e d  

uut  i r r  Taiwan. ( F r u s t  dep.,  CX 1 3 9 ,  a t  51) . 

331, The V i r g u  p r i n t e r  is  shipped d i r e c t l y  tu from Qumc 

Taiwan. (Guwer, T r .  333). 

332, Xerux Curp. is  a licensee u f  Qume uirder t h e  '129 patent. 

D i a b l u  S y t e m s ,  a s u b s i d i a r y  u f  Xerux ,  manufactures d a i s y w h e e l  p r i i i t i i i g  

systems.  D i a b l u  arid Xerux mairufdcture t h e  fo l luwir ig  m d d S  u f  r u t a r y  

wheel p r i r i t e r s  arid t y p e w r i t e r s :  

HyType I1 
Mudel 620 
Mudel 620 API 
Mudel 630 
Mudel 630 API 
Mudel 630 API/ELS 
Mudel 630 ECS 

b 
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c 

Xervx 

610  Memurywrtier 
615  Memurywriter 
6 2 0  Memvrywriter 
6 2 5  Memurywriter 
6 2 7  Memuryw r i t e r  
6 3 0  Memurywriter 

- 

( O l i v e r ,  CX 1 6 9 ,  a t  9 -10 ;  SX 3, a t  11: SX 18-21 :  C X  1 9 0 ,  1 9 1 ,  1 0 5 0 ) .  

333 .  I t  is  riut e s t a b l i s h e d  vu this r e c v r d  t h a t  the r v t a r y  wheel  

pr i r l t i r ig  systems manufactured by D i a b l v  arid Xerux embvdy the c l a i m s  vf 

the '129  pater l t .  (FF 2 6 4 ,  s u p r a ) ,  

3 3 4 .  The dvmest i c  i n d u s t r y  c u r t s i s t s  uf t h e  f a c i l i t i e s  u f  Qumc arid 

Qume C a r i b e  in Sari J u s e ,  C a l i f v r r i i a  arid i n  PUertv  Ricu i n  1 9 8 3  are 

devvted  t u  the mariufacture arld s a l e  uf Qume's r v t a r y  wheel  p r i r t t e r s  urtder 

the c l a i m s  uf the ' 1 2 9  p a t e n t .  (FF 275-333) .  

XVI.  EFFICIENT-AND ECONOMIC O P E R A T E  

335. Qume C a r i b e  was s t a r t e d  i r t  May 1 9 7 8  w i t h  f i v e  empluycee irr 

v r d e r  t o  manufacture  pr ir l t i r lg  s u p p l i e s ,  r ibbur is ,  arid p r i n t  wheels.  Qume * 

C a r i b e  begarl s h i p p i n g  s u p p l i e s  two vr  t h r e e  weeks a f t e r  it s t a r t e d  

u p e r a t  ivrl arid, s i x  mutiths l a t e r ,  began prvducirlg printers a t  its first 

f a c i l i t y  in Las P i e d r a s ,  P u e r t u  Ricu.  (Mureri, CX 1 6 7 ,  a t  3 ) .  - 

336.  A t  f i r s t ,  the Las P i e d r a s  area had i l ladequate  cvmmuilicatiurls 
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facilities su t h a t  it was very d i f f i c u l t  t u  cummuriicate w i t h  Qume 

headquarters i r r  Sari Jvse ,  Califurrria.  Qume C a r i b e  was irlstrumerrtal irr 

curivirtcirlg the guverrrmetit u f  Puertu R i c u  t o  mvderrrize the telephurre 

s w i t c h i n g  system i r r  the Humacau-Las Piedras area .  (Murerr, CX 1 6 7 ,  a t  3). 
c 

3 3 7 .  Wherr Qume Caribe operied 5x1 1 9 7 8 ,  it s t a r t e d  w i t h  2 2 , 0 0 0  sq. 

f e e t  uf fluvr space  i r t  the Las P i e d r a s  platrt.  

2 6 0 , 0 0 0  sq, f e e t  i r i  i t s  s i x  muderri plar i ts :  three i r r  Las Piedras arrd 

three i r r  Humacau. Appruximately 80% of  t h i s  fluor space is  devoted t u  

prvductiuri uf p r i r i t e r s ,  (Muretr, CX 1 6 7  a t  4 ;  CPX 2 3 ;  O l i v e r ,  CX 1 6 9 ,  a t  

Today it has approximately 

5) - 

338. Iri urder t u  irrcrease the supply u f  traitred techxliciarlr fur 

i ts  wurk f u r c e ,  Qume Caribe  wurked w i t h  the l u c a l  cummurrity college i r r  

Humacav tu develup ari A s s u c i a t e  Degree Program f u r  e l e c t r u r r i c  

techri iciat is .  T h i s  prugram is  rruw i r i  place artd trairrs t'echtriciax~s used by 

Qume Caribe  arid u t h e r  cumparlies i r r  the Humacau-Las Piedras area. (Moterr, 

CX 167, a t  3-41. 

339 ,  Qume Caribe  u f f e r s  an empluyee benefit package w h i c h  amuuxrts' 

t u  uver 40% u f  the p a y r u l l  arrd irrcludes medical  ir isuraxce,  savixlgs p l a n s ,  

a pertsiuri plari w h i c h  v e s t s  a f t e r  10 years,  arid t u i t i u i r  f u r  j u b - r e l a t e d  

cuurses .  These berief i ts  have combined for ari extremely luw absenteeism 

- 

r a t e  uf appruximately 2.2% arrd a turnover rate  w h i c h  has currsiste!rtly 

hovered aruurid the 6% per year  mark sirice 1 9 8 1 ,  (Mureri, CX 167, a t  4-51. 
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3 4 0 .  Qume C a r i b e  has beerr awarded huriurs f u r  h i r i r ig  the 

haridicapped. F i v e  percent uf i t s  wurk furce i s  handicapped. 

Appruximately 25 ernpluyees i r i  w h e e l c h a i r s  arid abvut 15 bl ir id  ernpluyees 
c 

a r e  workirig fur Qurne C a r i b e  a t  present. (Morerr, CX 167, a t  5) .  

C 341.  Qume C a r i b e ' s  direct  l a b v r  wages s t a r t  a t  and r i se  t u  

C per huur.  Qume C a r i b e ' s  average  huurly wage i s  . T e c h n i c i a n s  

C can earn  up t u  per huur. (Murerr, CX 1 6 7 ,  a t  61. 

C 3 4 2 -  Qume e s t i m a t e s  t h a t  it w i l l  have sperit 011 

daisywheel  p r i n t e r  r e s e a r c h  arid developmerit from 1 9 7 5  thruugh t h e  end uf 

1984 .  ( O l i v e r ,  CX 169,  a t  5-61. 

, .  
343- I r i  urder  t u  reduce costs, Qume has redesigned prvducts t o  

reduce t h e  irumber of p a r t s ,  has suught the luwest  c u s t  veridurs arid 

rer iegut ia ted  c u r l t r a c t s  w i t h  e x i s t i r i g  veridurs,  h a s  impruved o v e r a l l  

s u p e r v i s i u r i ,  arid has t u  a s i g r i i f  icarit e x t e n t  autumated its productiuri arid 

testirig uf p r i n t e d  circuit b a r d s .  (Guwer, CX 1 6 5  a t  3: Guwer, Tr.  300 ,  

328-32 ;  CX 2 5 0 ,  2 6 4 ) .  

344 .  The  S p r i n t  11 ser ies  printers have beerr designed arid 

mariufactured w i t h  fewer p a r t s  than e a r l i e r  series uf Qume printers,  such 

a s  the Sprirl t  9 ,  
- 

The V i r g u  printer i s  even mute cumpact arid curitairis 

fewer p a r t s  than the  Spr i r i t  11, (Gvwer, Tr, 3 2 8 ) .  
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345. Qume's t u t a l  p r i n t e r  a d v e r t i s i r i g  experrses r u s e  frum 

C 

C 

irl 1982. Qume s p e n t  
c 

i r i  1980 t u  VII prirrtcr 

a d v e r t i s i r j g  i r i  1 9 8 3  (thrvugh October 3 1 ) .  ( S X  2, a t  3 5 ) .  

346. Advertisirlg experiditures have beeri rurrrririg a t  a b u t  urre 

p e r c e n t  vf s a l e s  i r i  1980 arid 1981 arid were ruriiiirig frum 

vf  s a l e s  f u r  1982-84. ( O l i v e r ,  CX 1 6 9 ,  a t  6-71. 

347. Qume C a r i b e  has e s t a b l i s h e d  e l a b u r a t e  arid s v p h i s t i c a t e d  

prvcedures fur q u a l i t y  assurarice in the productiurr uf daisywheel  

p r i r i t e r s ,  i r i c l u d i r i g  irrcvmirig irlspectivri o f  p a r t s  arid cvmpurrerrts, checks 

thruughvut the pruductivri prvcess, mecharlical testirig v f  the vutgvixig 

p r o d u c t ,  aiid r e p l i c a t  irig irrcvmirig p r i n t e r  ir ispectivri  prucedures uf I ts  

uwri  majur custumers t u  reduce charices vf f a u l t y  prwducts leavirig i t s  

p l a n t s .  ( O l i v e r ,  CX 169,  a t  6 :  Dumiriguez, CX 168, a t  1-5). 

348. Qume C a r i b e ' s  vperatiurrs a r e  autumated arid cvmputer 

c u r i t r v l l e d  t u  a s i g r i i f i c a r r t  exterrt.  A t  Las P i e d t a s  Plarit  #I, there are 

f i v e  autumatic  ir isert ir ig machirres f u r  the irisertivti vf i r i t e g r a t e d  

C i r c u i t s  , a x i a l  cummpvrrerr ts  , t a d  i a l  cumpvrierr t s  , sequericers arid 

micru-prucessvrs iritu i t s  p r i n t e d  circuit b a r d s .  The vperat iut i  w f  these 

f i v e  machirres, represerrtirrg n e a r l y  a hal f  mil l iur i  d v l l a r  irrvestmexit, are 

cwrdirrated by a micrucumputer. The currrrectiurrs arid circuits WII these 

- 

a u t v m a t i c a l l y  assembled pr i r i ted  circuit b a r d s  are their a u t v m a t i c a l l y  
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suldered i n  soldering machines that carry the printed circuit boards on a 

conveyer through a wave of molten lead. The finished printed circuit 

boards are then tested on four Zentel machines, costing a total o f  

$600,000, which electronically inspect the parts and connections of each 

board, and display on a CRT an identification for any circuits that need 

to be reworked. (Moren, CX 167, at 6-71. 

c 

349. Approximately 161 Qume Caribe employees in s ix  groups are 

involved in quality assurance with respect to Qume's Sprint series rotary 

wheel printers and printer supplies. (Dominguez, CX 168, at 1). 

350. The first of these groups involves quality assurance for 

vendors. This group, consisting of 19 people, i s  responsible for 

statistical testing of incoming parts and components. The tests include 

physical inspection, tolerance tests of mechanical components, electronic 

tests of electronic components, and bare board testing *of printed circuit 

boards. (Dominguez, CX 168, at 2). 

351. The second of the groups, consisting of 25 employees, i s  

responsible for quality control over printed circuit boards. Their 

duties include insuring the quality of power supplies, electronic modules 

and card cages, as well as printed circuit boards. This group, located 

at Las Piedras Plant $1, tests each and every completed PC board with a- 

go-no-go test. This group has at its disposal the Zentel automatic 

testing equipment. (Dominguez, CX 168, at 2). 

. 
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I .  

352 .  The third quality assurance group is located at the Las 

Piedras PlqDt 62 and includes 22 people. 

quality assurance of mechancial subassemblies including the optical 

encoder, which is assembled and tested in a clean room. Thie group 

conducts structure testing of mechanical assemblies using a 

Hewlett-Packard computer which prints out its identification of any 

problem with mechanical components, including the drag force on the 

carriage, carriage speed and voltage, among others. Such testing is 

conducted on 100 percent of all mechancial subassemblies. (Dominguez, CX 

166, at 2 ) .  

This g;oup is responsible for  

353. The fourth quality assurance group, numbering 58 people, i s  

responsible for quality assurance in the final assembly of @me's rotary 

wheel printers at the Humacao Plant #I. 

control (during the final assembly of printers) involves the process of 

"bringing-up," where the electronic assemblies from Las Piedras Plant #1 

are carried to the mechanical and electro-mechancial dssemblies from Las 

Piedras Plant 12 at Humacao Plant #1. 

printers is subject to a comprehensive nine print quality control audit. 

This includes visual, mechanical and electronic checks of nine features 

The first stage of quality 

During bring-up, one of every five 
I 

of each of the tested printers, including print quality. If one printer 

fails, it and the four other printers in the lot of five will be returned 

to the production person for complete readjustment and double checking of 
- 

all electronic and mechanical adjustments. T h i s  stage of quality control 
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includes a process auditor who roves the floor and checks the equipment, 

gauges, tools and employees to insure maximum concern for quality. 

(Dominguez,-CX 168, a t  3). 

354. The next stage i n  the quality assurance process includes the 

"hot box" or the burning-in of 1 0 0  percent of  a l l  printers coming o f f  the 

l ine.  

the Sprint 3; to  48 hours for the Sprint 1 0 ;  and 1 2  hours a t  ambient 

temperatures for the Sprint 11. The reduced burn-in time for  the Spr int  

11 is  made possible by the purchase of  burned-in integrated c i rcu i t s  a t  

increased costs ,  thereby reducing the burn-in time required. If any 

Printer f a i l s  during the burn-in period for w h i c h  it is clocked i n  and 

clocked out,  it i s  returned for repairs and it must  thereafter undergo 

"hot box" burn-in from the beginning. (Dominguez, CX 1 6 8 ,  a t  3-4). 

The printers are burned-in anywhere from 2 4  hours a t  105'F for 

355. Following hot box burn-in, each printer is tested and 

adjusted i n  an 11 minute t e s t  where a l l  s w i t c h  setting and electronic 

speeds are tested. (Dominguez, CX 168 ,  a t  4 ) .  

356. Following the post hot box t e s t ,  each printer goes to  

'system verif ication" w h i c h  is a series of tes t s  lasting 8 t o  1 0  minutes 

where each printer i s  fine-tuned mechanically and electronically.  

verification includes nine tes t s  conducted on a Qume developed and made 

elctronic tester  called the 'FOX." The Fox t e s t  conducts nine individual 

t e s t s ,  checking electronic and mechanical adjustments, paper feed, print 

quality,  hub adjustment and ribbon height. (Dominguez, C X - 1 6 8 ,  a t  4 ) .  

System 
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357. Following system verification, Qume Caribe conducts another 

manufacturiag inspection. After the final quality acceptance, all 

printers are put through a reliability demonstration where they w i l l  run 

for s i x  to twelve hours each at ambient temperatures to predict the 

reliability the customer will see in the first two to three months. 

During this test, three different print samples are also taken under the 

supervision of the process auditors. After passing the reliability 

demonstration, all printers go through Qume's version of their 

customer's inspection. During this procedure, Qume attempts to duplicate 

each of its major OEM customers' incoming inspection procedures using the 

word processing system with which its O W  customer will operate the 

printer. During this customer inspection, Qume uses the customer's check 

list of specifications which will be applied to the printer on the 
1. 

receiving end. (Dominguez, CX 168, at 4-5) .  

358. Qume has a quality assurance lab designed to measuret (1) 

the quality of outgoing printers; and (2) the long term reliability of 

such printers. The reliability department takes random samples of 10 

printers per model per week. Each printer is tested and reviewed for 

workmanship, cleanliness, and conformity to the specifications. In 

addition, Qume Caribe conducts a functional test with the customer's 

system. Each printer is operated for six hours, and two of the ten 

* 

printers are run for 100 hours. (Dominguez, CX 168, at 5). 
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C 

359. Qume Caribe must meet a Qume specification of hours of 

mean time between failure at 100% duty cycle. 

ever falls G l o w  certain threshold levels, the entire manufacturing and 

If the running average 

quality control process is reviewed for that model and in sane cases 

production is stopped. (Dominguez, CX 168, at 5 ) .  

360. Since 1981 Qume Caribe's revenues have grown from 

to an estimated in 1984. (Moren, CX 167, at 8) .  

361. The relevant domestic industry is efficiently and 

economically operated. (PP 335-360). 

, 
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XVII. I N J U R Y  

C 

C 

362. As of October 12, 1984, Qume had entered into 15 royalty 

bearing limited license agreements with manufacturers and importers of 

rotary wheel printers and typewriters. The total value of the license 

agreements is over currently paid or owed to Qume. Several 

of the license agreements include other initial non-cash considerations 

equivalent to almost . Based on Qume's projection of future 

royalties payable under the various license agreements, Qume estimates 

the total value of the settlements to exceed over the next 

five years. The agreements require the licensees to submit annual 

reports on the numbers of shipments of rotary wheel printing devices 

made to the U.S. (Gower, CX 165, at 9-10: Gower Tr. 274-78; CX 209-212). 

c 

363. Qume entered into a settlement agreement with Ricoh Co.,  

Ltd. effective April 28, 1983. under the terms of this agreement, 

Ricoh acknowledged that its rotary wheel printers, which it has 

exported to and sold in the United States, utilize the '129 patent. 

Fticoh obtained a license from Qwne under the '129 patent to sell an 

additional rotary wheel printers in the United States, and 

agreed to pay a royalty therefor. In addition, Ricoh expressed ita a 

intention to redesign its daisywheel printers to ensure noninfringcment 

of the licensed patent by any printers in excess of the licensed 
- 

f 

c 

number. (Qume-Ricoh Settlement Agreement, CX 209). 

174 



C 

C 

364. Qume entered into a settlement agreement w i t h  NEC Corp. 

effective June 1 0 ,  1 9 8 3 .  under the terms o f  t h i s  agreement, NEC 

acknowledged exportation of  impact printers to the United States ,  and 

obtained a license from Qume under the '129 patent to s e l l  a t o t a l  Of 
c 

o f  those printers i n  the United States ,  and to  pay a royalty 

therefor. 

a f ter  the expiration of the license granted. 

no denial or admission of  patent infringement by NEC. (Qume - NEC 
Settlement Agreement, CX 2 0 9 ) .  

NEC stated i t s  intention not to  u t i l ize  the licensed patent 

T h i s  agreement contains 

365. Qume entered into a settlement agreement w i t h  F u j i t s u  Ltd. 

effective A u g u s t  10, 1983.  I n  t h i s  agreement F u j i t s u  stated that it 

had exported to  the United States or had sold or intended t o  sel l  i n  

the United States ,  rotary wheel printers. Fujitsu denied that any of 

i t s  s ix  models o f  rotary wheel printers infringe t h e  '129 patent, 

whereas Qume contended that a l l  models infringe the patent. Under the 

terms of t h i s  agreement, Fujitsu obtained a l icense under the '129 

patent t o  s e l l  Fu j i t su  printers i n  the United States ,  subject 

t o  payment of  royalty. Fujitsu further stated i ts  intention not to 

ut i l ize  the licensed patent a f ter  the expiration o f  the l icense 

granted. (Qume - F u j i t s u  Settlement Agreement, CX 2 0 9 ) .  
* 

- 
366. Qume entered into a settlement agreement w i t h  Tokyo 

Electr ic  Co., Ltd .  (,TEC) effect ive  September 1,  1983. I n  this 

agreement, TEC acknowledged that i t ,  and i t s  customer C. Itoh h Co., 
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L t d .  have exported to or have sold i n  the United States rotary wheel 

C 

C 

impact devices. 

printer; 3nd any TEZ typewriter w i t h  an external interface. There i s  

no express admission or denial of patent infringement by TEC i n  t h i s  

The products covered included TEC rotary wheel impact 

agreement. Under the terms of this  agreement, TEC obtained a l icense 

under the '129  patent to  s e l l  

the United States ,  and agreed to pay a royalty therefor. 

c 

rotary wheel impact devices in 

TEC further 

expressed i t s  intention to redesign i ts  printers and typewriters w i t h  

an external interface so that no u n i t s  sold beyond the licensed number 

ut i l ize  the licensed patent. (Qume-TEC Settlement Agreement, CX 209).  

367. Qume entered into a settlement agreement w i t h  Brother 

Industries, L t d .  effective September 2 9 ,  1983. I n  this agreement, 

Brother acknowledged t h a t  it had exported and had sold or intended t o  

s e l l  i n  the United States rotary wheel printers and typewriters. The 

products covered by this  agreement include three models o f  rotary wheel 

printer and s ix  models of rotary wheel typewriter w i t h ,  or having the 

c a p a b i l i t y  of h a v i n g ,  an external interface. Brother ienied that  any 

of i t s  rotary wheel impact devices infringe the '129 patent. Under the 

terms of this  agreement, Brother obtained a l icense under the '129 

patent to  s e l l  rotary wheel printers and 

the covered typewriters i n  the United States ,  subject to payment of 

royalties.  
- 

Brother stated i t s  intention not i o  ut i l ize  the licensed 

patent a f ter  the expiration of the license granted. (Qume - Brother 

Settlement Agreement, CX 2 0 9 ) .  
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368. Qume entered into a settlement agreement with Silver Seiko 

Ltd. effective November 17, 1983. In this agreement Silver Seiko 

acknowledged that it had exported to or had sold or intended to sell in 

the United States rotary wheel printers and typewriters. Silver Seiko 
c 

C denied infringement of the '129 patent by any of of its models 

C of rotary wheel impact devices. Qume contended that Silver 

Seiko's impact devices infringe the '129 patent. The products covered 

C by this agreement include the rotary wheel impact 

printers which Qume contends infringe the '129 patent, and Silver Seiko 

rotary wheel impact typewriters with, or having the capability o f  

having, an external interface. Under the terms of this agreement, 

Silver Seiko obtained a license under the '129 patent to sell in the 

United States rotary wheel impact printers and 

C 

C 

C 

of the covered typewriters, subject to payment of royalties. 

Silver Seiko stated its intention not to utilize the licensed patent 

after the expiration of the license granted. (Qume - Silver Seiko 
Settlement Agreement, CX 209). 

369. Qume entered into a settlement agreement'with Canon Inc. 

effective December 8, 1983. In this agreement, Canon acknowledged that 

it had exported to or had sold or intended to sell in the United States @ 

rotary wheel impact printers and rotary wheel impact typewriters. 

Canon contended that none of its of rotary wheel impact 
- 

typewriters infringe the '129 patent. Qume contended that 

rotary wheel typewriter models infringe the '129 patent. Under the 
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terms of  this agreement, Canon obtained a license under the '129 patent 

C 

" 

I -  

C 

-. 

to s e l l  i n  the  Uni ted  States a tota l  of rotary wheel impact 

printers an8 of Canon typewriters, subject to 

payment o f  royalties.  

licensed patent i n  rotary wheel impact printers a f ter  the expiration of 

the license granted. (Qume - Canon Settlement Agreement, CX 209) .  

Canon stated i ts  intention not to  u t i l ize  the 

c 

3 7 0 .  Qume entered into a settlement agreement w i t h  Daisy 

Systems Holland B.V. effect ive  January 12, 1984. I n  t h i s  agreemnt 

Daisy Systems acknowledged that it has exported t o  or has sold or 

intends t o  s e l l  rotary wheel printers i n  the United States.  Daisy 

Systems does not expressly admit or deny infringement of t h e  '129 

patent. Under the terms of t h i s  agreement, Daisy Systems obtained a 

l icense under the '129 patent t o  s e l l  i n  the United States 

rotary wheel impact printers,  subject to  payment of royalties.  Daisy 

Systems stated i t s  intention not to  utilize the licensed patent after 

the expiration o f  the license granted. (Qume - Daisy Systems 

Settlement Agreement, CX 209). 

371. Qume entered into a settlement agreement'with Inq.  C. 

Olivett i  & Co., S.p.A. (Olivett i )  e f fect ive  February 26 ,  1984. I n  t h i s  

agreement, Olivett i  stated that it has exported t o  or hassold or 

intends to  s e l l  i n  the United States ,  rotary wheel printers and 

typewriters. 

models o f  rotary wheel printers and typewriters. Olivett i  does not 

expressly admit  or deny infringement of the '129 patent. Under the 

* 

- 

The products covered by t h i s  agreement include designated 
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terms o f  this  agreement, Olivetti  obtained a l icense under the '129 

, 

patent to s e l l  i n  the United States rotary wheel 

printers an? of  Olivett i  typewriters and 

rotary wheel printers,  subject t o  payment of  royalties.  

Olivett i  stated i t s  intention not to u t i l ize  the licensed patent beyond 

the l imits  of  the license granted. (Qume - Olivet t i  Settlement 

Agreement, CX 209). 

c 

3 7 2 .  Qume entered into a settlement agreement w i t h  Olympia 

Werke Aktiengesellschaft e f fect ive  May 2 5 ,  1984. I n  t h i s  agreement 

Olympia acknowledged that it has exported to  or has sold or intend6 to 

s e l l  i n  the United States rotary wheel impact printers and rotary wheel 

impact typewriters. 

infringement of the '129 patent. Under the terms of t h i s  agreement, 

Olympia obtained a license under the '129 patent t o  s e l l  i n  t h e  United 

States a t o t a l  of rotary wheel impact printers and 

Olympia does not expressly admit or deny 

o f  Olympia typewriters, subject to the payment of  royalties.  

. (Qume - Olympia Settlement Agreement, CX 210) .  

373 .  Qume entered into a settlement agreement w i t h  Tokyo J u k i  
* 

- 
Industrial Co., Ltd. ( J u k i )  e f fect ive  August  3, 1984. I n  t h i s  

agreement, J u k i  acknowledged that it has exported t o  or has sold or 

intends t o  s e l l  i n  t h e l h i t e d  States rotary wheel impact pr in t ing  

systems. J u k i  denied, and Qume contended, that J u k i ' s  rotary wheel 
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impact printer infringes the '129 patent. Under the terms o f  t h i s  

agreement, J u k i  obtained a license under the '129  patent to s e l l  i n  the 

U n i t e d  States rotary wheel impact printers,  i n  addition to  

additional rotary wheel impact printers and 

rotary wheel impact typewriters w i t h  external interface or having 

capability for external interface,  subject t o  payment of  royalties.  
c 

(Qume - J u k i  Settlement Agreement, CX 2 1 0 ) .  

3 7 4 .  Qume entered into a settlement agreement w i t h  Matsushita 

Electr ic  Industrial Co., Ltd. (MEI) effect ive  A u g u s t  1 5 ,  1984.  I n  th i s  

agreement ME1 acknowledged that it has exported t o  and sold or intends 

to s e l l  i n  the United States rotary wheel impact typewriters and rotary 

wheel impact printers. ME1 does not expressly admit or deny 

inrringement o f  the '129 patent. Under the terms of t h i s  agreement, 

ME1 obtained a l icense under the '129 patent t o  s e l l  i n  the United 

States a to ta l  o f  rotary wheel impact printers and 

I 

C rotary wheel impact typewriters w i t h  or having the 

capability of having  external interface,  subject to payment of 

c .  royalties.  

C 

C 
. (Qume - ME1 Settlement Agreement, CX 210) .  

- *  

- 
375. Qume entered into a settlement agreement w i t h  Primages, 

Inc. ef fect ive  October 10, 1984 .  I n  t h i s  agreement, Primages 

acknowledged that it has exported to  or has sold or intends to  se l l  i n  

the U n i t e d  States rotary wheel impact printers. Primages d a s  not 

expressly admit  or deny infringement o f  the '129 patent. Under the 

terms of  this agreement, Primages obtained a paid-up, limited license 
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C 

to sell in the United States and countries in which counterparts of the 

'129 patent have been issued, rotary wheel impact 

p r i n t e r s .  lrimages has indicated its intention not to utilize the 

licensed patent after expiration of the license granted. (Qume - 
Primages Satlement Agreement, CX 210). 

376. Qume estimates that the agregate volume of imports from 

Brother, Canon, C. Itoh, Daisy Systems, Fujitsu, Juki, Matsushita, 

Nakjima, NEC, Olivetti, Olympia, Primages, Ricoh, Sharp, Silver Reed, 

TEC and Triumph-Adler from 1979 - 1983 i s  as follows: 

1983 - 1982 - 19 81 - 1980 
7 

1979 - 
C 

d 

C 

C 

C 

This estimate includes all serial impact, fully formed printers and 

electronic typewriters by each typewriter manufacturer. The 

percentage figure for typewriters is based on Dataquest's estimate that 

electronic typewriters are interfaceable. 

(Oliver, CX 169, at 26-27). 

377. In 1983, the following quantities of rotary wheel printers and 

typewriters were imported into the United States under license to Qume: a 
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Licensee 

C 

C 

C 

C 

C 

C 

C 

Royalty Period 

lJ This number includes . 

Quantity 

(SX 7-13). 

378. I n  February 1984, Dataquest reported the following prices 

for certain models o f  Qume printers:  

Model - 
Sprint 8/35 

8/4 0-130 
8/50 
9/35 
9/45 
9/5 5 

10/35 
11/40 P l u s  
11/40-130 
11/55 P l u s  

Let t e  r Pro 

Price - 
$lr585 
1,860 
1,725 

995 
2,225 
2,630 
1,695 
1 776L/ 
1,776 
1,990Y 

89 5 

JJ Includes interface module 

(CX 1050, 1096). 

379. Qume is  currently sel l ing i t s  Virgo model printer a t  a * 

- price of about . (Gower, CX 165, a t  6). 

380. Qume introduced the LetterPro printer i n  November 1983 a t  

a dealer cost o f  and a suggested r e t a i l  price of $899. In May 

1984, Qume reduced the dealer cost  of the LetterPro to  , and the 

suggested r e t a i l  price to  $599. (Shires,  CX 166, a t  8). 
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3 8 1 .  Qume sells the Sprint 11 to  Sperry, an OEM customer a t  a 

C 
C 
C 
C 

I 

C 

C 

C 

contract price of , w h i c h  includes both the printer and the 

interface module. (Shires,  Tr. 417-18) 
% 

c 

382. I n  August 1983, Qume projected the following target prices 

for the Virgo: 

End User Price Price to  OEMs 

Year End 1983 
Year End 1984 
Year End 1985 
Year End 1986 

(WE 21, a t  Bates No. 950626). 

383. Qume perceived i t s  primary competition fqr a low cost  

l e t t e r  quality printer sale t o  to  be NEC, Diablo, R i c o h ,  TEC, and 

Silver-Reed. Qume's offering to 

Virgo. ( W E  21, a t  Bates No. 950626-27).  

for this type of product was the 

384. Qume i n i t i a l l y  intended t o  manufacture t h e  Virgo printer 

i n  Puerto Rico, and i ts  contract w i t h  indicates delivery FOB Puerto 

Rho. 

it could be sold f o r ,  it was determined t o  produce the Virgo i n  

Taiwan. (Gower, Tr. 3 0 7 - 0 8 ) .  

After evaluating the cost o f  producing the Virgo and the price 

395. Nakajima's prices to i t s  U.S. customers for i t s  e lec t ronk  

typewriters and printers were as follows during the period of about 

* 

A p r i l  1 9 8 3  - March 1984: 
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Mode 1 - Invoice Price 

AS-300 C 
rn E - 3 3 0  

AE-350 
AE-330 w i t h  interface 

C AE-350 w i t h  interface 
C AE-650 printer 

c 

(CX 1138, 1141). 

C 

C 

C 

386 .  Nakajima s e l l s  typewriters and printers i n  the United 

States to  

. Each customer sel ls  Nakajima's products under i t s  own brand 

name. ( SX  26, a t  7-81, 

387. Teletex s e l l s  a rotary wheel printer manufactured by 

Nakajima under the name TTX 1014.  T h i s  printer was sold a t  a suggested 

r e t a i l  price o f  , b u t  i n  May 1984, t h e  price was reduced to * 

Teletex se 3 these printers to  distributors and dealers a t  d iscounts  

ranging frop . ( S X  3 0 ) .  

388. Sharp's electronic typewriters are sold i n  the U n i t e d  

States a t  the following suggested l i s t  prices: 

Mod e 1 - 
ZX - 400  
ZX - 410 
zx - 505 

Dealer Cost R e t a i l  Price 

$454 - 5 0 1  $ 795 
539 - 596 945 
739 - 816 1 ,295 

These models are sold to Sharp dealers a t  discounts ranging from 

37-458,  depending on the quantity purchased. The ZX-410 is  equipped 
i 
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with a port to allow it to be interfaced. Sharp markets an interface 

for the ZX-410 identified as the ZX-007RZ. This optional interface is 

purchased s e p a r a t e l y  at a suggested list price of $295, and is 

installed by the dealer. (Zochowski, RXE 132, at 2, 5: CX 625). 

389. In January 1984, Sharp reduced the list price of its Model 

ZX-400 electronic typewriter from $895 to $795. (CX 633). 

390. The Sharp ZX-410 was discontinued during the summer of 

1984. This model has been replaced by the ZX-415. The ZX-415 is 

equipped with a port for an optional interface, which enables the 

typewriter to be interfaced with personal computers, such as the IBM 

PC. (Zochowski, Tr. 922-25). 

391. The Sharp ZX-400 electronic typewriter offers four types 

of spacing - pica, elite, micro-elite and proportional. This 

typewriter has a 112-character printwheel and offers high quality print 

and a correction feature. The ZX-400 docs not have a built-in 

interface or a port for an interface. However, the ZX-400 i s  

interfaceable with interfaces manufactured by third pdrties. 

(Zochowski, RXE 132, at 2; CX 613-615, 619, 628, 629). 

* 
- 

392. The Sharp ZX-505 is an electronic typewriter having the 

same four pitch capability as the ZX 400, plus a 32 character display 

and a 1K memory expandable to 9K or 17K by the addition of an 8K or 16k 

memory module. (Zochowski, RXE 132, at 2; CX 624, 629). 

185 



393. The range of end user prices for Adler-Royal electronic 

typewriters sold i n  the U n i t e d  States  i n  1 9 8 3  is  as follows: 

1005/5005 
1005xL/5005xL 
1 Oll/f 011 
1030/5030 8K 
1030/5030 16K 
1040/5040  
1041/5041  

3 10/4 10 
S a t e l l i t e  I1 

Dealer Cost Retai l  Price 

(SX 25, Ex. A . ;  A y l i n g ,  RXE 1 3 3 ,  a t  7 ,  14-15) .  

394. The Adler-Royal 1005/5005  is a standard duty electronic 

typewriter w h i c h  has 10 and 12 p i t c h  typing and a print  speed of 17 

cps. 

lowest price machine capable of  being interfaced t o  the Textriter.  

T h i s  model has no text  storage capabil i ty,  and is Adler-Royal'rr 

The 

model 1005/5005 XL adds automatic features,  such  a s  centering, decimal 

alignment, automatic carr ier  return, keyboard settable impression 

control ,  and additional 15 p i t c h  and proportional spacing. (Aylinq,  

RXE 133, a t  5, 7-81. 

395. The Adler-Royal 1010/5010 electronic typewriter has no 

text  storage; the 1011/5011 has 2K for  phrase storage: and the 

1030/5030 has an additional 8K tex t  storage. 
- 

Each of these models can _ .  

be interfaced w i t h  the Textriter.  (Ayling? RXE 133, a t  5 ,  6).  
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396. The Adler-Royal 1040/5040 electronic typewriter has a 16K 

memory and 4 0 . c h a r a c t e r  plasma display. The 1041/5041 is an adaptation 

of the 1040 that has a disc drive connected to it through a cable and 

plug on the rear of the machine. The 1035/5035 is a less expensive 

version of the 1040 which has an LCD rather than a plasma display. 
c 

The 

1035 can be interfaced with the Textriter. (Ayling, k E  133, at 5, 6). 

397. The Satellite I1 is the same as the Alpha 2001. This 

model is a portable typewriter which comes with a case, but is smaller 

and has fewer features than Adler-Royal's office models. The Satellite 

If can be interfaced with the Textriter. (Ayling, RXE 133, at 6). 

4 

398. Adler-Royal has recently introduced the model 310/410 

which is a compact typewriter that is smaller and has fewer feature8 

and is designed for home and small business use. This model i s  lese 

durable than full size office models, and has a print speed of 14 cps. 

The 310/410 is equipped with an interface port. (Ayling, RXE 133, at 

6-7). 

399. Adler-Royal sells a typewriter add-on capable of 
I 

performing word processing functions called the Textriter. Adler-Royal 

purchases the Textrfter from LexOcorp, and sells it to Adler-Royal 

dealers, who in turn sell it to their customers. The Textriter 
- 

includes a video screen, central processor, disc drive, control key 

pad, and a special Textriter interface unit. (Ayling, RXE 133, at 6, 

EX. AY-3) . 
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4 0 0 .  Towa sells its rotary wheel printers and typewriters in 

the United States at the following prices: 

Model Wholesale Price sugg. Retail Price 

C R1 &intext 
C 
C 

R2 Executive 77 
R3 Excellence 55 

(SX 32, at 8-9 ) .  

I -  

C 

C 

C 

4 0 1 .  The Towa R2 Execut-ve 77 rotary wheel typewriter/printer 

has a built-in interface. There is a mode select switch on the machine 

that allows it to be converted from typewriter to printer. (RXT 157, 

Sekiguchi W.S., at 19, 23). 

40.1. The Towa R3 Excellence 55 is a low cost daisywheel 

typewriter. 

design of the machine, it is not realistically interfaceable with an 

external interface. (RXT 157, Sekiguchi W.S.;at 5-6, 38, 4 2 ) .  

It does noQ have a built-in interface, and due to the 

4 0 3 .  Towa has sold its rotary wheel typewriters and printers to 

the following distributors in the United States: 

. (SX 32, at 15-16). 

4 0 4 .  Masis Systems, Inc. developed an interface for the Sharp 
- 

Model ZX-400 electronic typewriter. This interface enables the 

typewriter to be connected to personal computers and operate as a 
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C 

C 

C 

letter quality printer at a speed of about 20 cps. The interfaces are 

available in both RS232 Serial and Centronics Parallel modes at a 

dealer co;t a'€ and a retail price of . Since the middle of 

1983, Masis has made approximately interface units for the Sharp 

ZX-400  electronic typewriter. (CX 6 3 2 ;  Gharibian dep., CX 801, at 
c 

87-88). 

405. Masis Systems has developed interfaces for the following 

Adler-Royal electronic typewriters: 1005, 1010, 1011, 1020, 1030, 

1035, 1040, and Satellite. Since 1981, Masis has made the following 

sales of interfaces for electronic typewriters: 

Price - Year puant ity - 

- 1/ The interface price for the Satellite initially 
was and was reduced to . 

(Gharibian dep., CX 800, at 16-19). 

406. Masis sells typewriter interfaces primarily to Adler-Royal 

dealers and to private individuals. In order to attach a Masis 

interface to an Adler-Royal typewriter, it is necessary to remove the 

cover from the machine, but it is not necessary to make any permanent 

I 

- 
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modifications to the typewriters - i.e. it is designed to be a plug-in 

C 

attachment. (Gharibian dep., CX 800, at 19, 28-29; Terborgh dep., Cx 

805, at 11)- . 

407. The number of sales by Masis of typewriter interfaces has 

been decreasing rapidly because typewriter manufacturers are 

increasingly coming out with their own interfaces. In addition, Masis 

and other interface manufacturers have found that, due to the 

availability of low priced letter quality printers which have greater 

functionality than a converted typewriter, it i s  becoming less 

economically viable to interface typewriters. (Gharibian dep., CX 800, 

at 63-64, 66-68; Terborgh dep., CX 805, at 9, 12-13). 

408. Lexocorp manufactures interfaces for the Sharp ZX-400, 

Adler-Royal models 1005, 1005 XL, 1010, 1011, 1020, 1030 and 1035, and 

is working on an interface for a Swintec (Nakajima) electronic 

typewriter. These interfaces are designed to make these electronic 

typewriters compatible with Lexocorp's Lexowriter. (La Rocco dep., CX 

806, at 9-15, Ex. 1, 2). 

409. Cord Ltd. manufactures interfaces for the following models 

of Adler-Royal electronic typewriters: 1005/5005, 1010/5010, 

1011/5011, 1030/5030, Satellite 11, and Alpha 2001, 2002. The 

a 

- 

Supercord interfaces are sold to dealers at prices ranging from 

. The suggested retail price ranges frov 

dep., CX 808, Ex. 1). 

. (Harris 
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C 410. Cord has sold interface units which are compatible 

with several different brands of electronic typewriters. Approximately 

of these sales were interfaces for Adler-Royal typewriters. 

(Harris d e b ,  CX 808, at 13, 41-42). 

411. The interface capability of an electronic typewriter 

allows the typewriter to be interfaced to a variety of other systems, 

such as computers, mailnet systems, cassette and disk storage devices, 

and a variety of paper handling devices such as automatic pin feed, 

platens, and automatic sheet and envelope feeders. In Adler's opinion, 

the interface capability of electronic typewriters which enables them 

to be used as an input terminal to communications systems will became a 

significant use of interfaceable typewriters. (Ayling, ME 133, at 4 ) .  

412. In order to remain competitive in a market of ever 

increasing applications, Adler now builds dumb ports in some of their 

new state of the art products. (Ayling, RXE 1 3 3 ,  at 4-51. 

413. Adler does not manufacture interfaces fot its 

typewriters. However, two outside companies which manufacture 

interfacer for Adler-Royal machines, Cord and Masis, are Adler-Royal 

dealers. Adler does not know how many interfaces have been sold for 

its electronic typewriters or for what applications its typewriters and 

& 

- 

interfaces are purchased. (Ayling, RXE 133, at 2-3). 
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414. Sharp offers an electronic typewriter which has interface 

capability in order to remain competitive in the marketplace. 

(Zochowski, Tr. 924). 

c 

415. Sharp and Adler-Royal both advertise the capability of 

their electronic typewriters to be interfaced with data sources such as 

computers. Interface manufacturers, such as Cord as Masis, also 

advertise this capability. (CX 306, 310-311, 316-327, 336-338, 345, 

614, 625, 630, 633). 

416. The electronic typewriter has been described as a 

"three-part combination of word processing software, a small computer 

and a printer." An industry publication, Dataquest, suggests that some 

models of electronic typewriters "may be reclassified as word processor 

or personal computers because of their functional capabilities.' The 

ability of an electronic typewriter to be interfaced gives it the 

advantage that it can be used as a printer as well as a typewriter. 

(Oliver, CX 169, at 18-19). 

417. Dataquest estimates that in 1983 there were deliveries of  

at least 502,000 electronic typewriters in the United States. 
I 

Dataquest further estimated that between 798% of electronic' typewriters 

delivered were physically shipped with computer interfaces. (Oliver, 

CX 169, at 19). 

- 
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418. Dataquest estimates that by 1987 there will be 

approxi~~tely. 1.2 million electronic typewriters, excluding portables 

and compacts, delivered in the United States. The estimates of 

continued rapid growth of sales of electronic typewriters in the United 

States made by Dataquest are corroborated by other industry sources. 
c 

(Oliver, CX 169, at 22-24). 

419. As electronic typewriters have proliferated in the market 

at widely varying prices, ranging from $575 to $4,950 in 1983, there is 

also a divergence in speed, ranging from 14 cps to 30 cps. Early 

models of electronic typewriters rarely exceeded 15 cps. Adler and 

Sharp models in this investigation are capable of printing at 18 and 20 

cps respectively. (Oliver, CX 169, at 21-22). 

420. The marketplace for rotary wheel printers and typewriters 

can be divided into four distinct areas. The first, and broadest 

category is the market for portable typewriters, whichhre the leart 

expensive units, primarily directed to the student or education type of 

market. The second category is the office marketplace, which includes 

office grade machines capable of heavy use which offer a limited 

display and limited memory. The third range covers the text editing 

market, which includes typewriters which have the capability to move 

words and paragraphs, and to add or delete text from a memory storage. 

* 

- 
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The fourth category is the word processing market, which offers greater 

a 

text editing capabilities than the third group, and could include 

calculations, software intensive word processing or information 

processing. The price of the machine increases from the first, and 

lowest group, to the fourth, most expensive group. (Zochowski, Tr. - 
916-17). 

421. In Qume's five-year business plan for 1984-1988, the 

following observations about the market were noted: 

Qume's markets have changed dramatically since its 
founding in 1973, and will continue to change over the 
plan period. The biggest impact on its markets ... 
has been the emergence and growth of the market for 
microcomputers. The proliferation of microcomputers 
has altered the market growth, direction, customer 
profiles, product utility, and nearly every other 
aspect of Qume's traditional WP/DP environment. 

... 

... This business plan assumes a continued high rate 
of growth for the microcomputer industry, and further 
assumes that the peripherals business will continue to 
enjoy significant after-market opportunities as a 
result of this growth, 

The pricing, product quality, and delivery 
capability of Japanese and other offshore 
manufacturers has become a major competitive issue in 
the peripherals marketplace .... This plan assumes 
that the impact of the Japanese and other offshore 
manufacturers w i l l  continue to be a major market - 
force, and that the eroding price common today will 
also continue until a point of stabilization has been 
reached. 

(RXE 15, at 10). 

b 

* 
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C 

C 

C 
, 

422. In order to achieve the lowest possible manufacturing 

costs, it is Qume's strategy to utilize its San Jose facility as a 

prototype assembly line for most products, then to transfer the 

majority of fabrication to other low cost sites. ( M E  15, at 18). 
c 

423. In 1984, Qume Caribe's unit cost of production was in the 

range of lower for various models of Sprint printers than 

comparable production costs at Qume's facility in San Jose. (CX 201). 

424. Material costs in Taiwan are lower than costa in 

Puerto Rico. In 1984, average labor rates in Taiwan were 

. (Gower, 

CX 165, at 4). 

425. Qume's Puerto Rico facilities at Las Piedras and Humacao 

are devoted exclusively to the manufacture of printers and printer 

supplieq and accessories. They are operated on a one-shift basis 

primarily, with some operations performed on a two- or three-shift 

schedule. Present output is  

by increasing the size of the second-shift work force. 

Greater capacity than 
* 

is possible in Puerto Rico in the 

existing facilities by subcontracting the manufacture'and testing of 
- 
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printed circuit boards. Additionally, capacity is available through 

methods improvement, greater product standarizat,on, reduction in model 

variety, and mechanization. (RXE 14, at 11). 

426. In its five-year business plan for 1984-1988, Qume noted 
c 

that: 

Present market pricing trends have affected all 
of Qume's product margins. A major factor which 
has contributed to the price erosion is the 
evolving end market; the shift away from systems 
dedicated to the WP function and towards 
multifunctional microcomputers i s  a shift downwards 
in terms of dollars spent per system. The 
strategic response to this threat is twofold: cost 
reduce present product immediately, and add lov end 
product to the line as quickly as possible. 

427. Dataquest has noted the following change in the market for 

word processors: 

In word processing systems, it is common for two 
or more workstations to share a single fully formed 
character printer, with one of the workstations 
acting as the controller for the system. In some 
large systems, up to 8 printers may support up to 
24 woikstations. With the development of 
stand-alone word processing systems, however, it i s  
increasingly typical for a fully formed chatacter 
printer to provide output for a single workstation; 
and the increase in these low-volume systems is 
partially responsible for the emergence of 
lower-cost, lower-speed character printers. 

e 

(Oliver, CX 169, at 17-18), 

428. Qume's existing printer products are directed to an office 

products market composed of OEMs, systems integrators and 

distributors. Traditionally, Qume's printer products have been used in 

C dedicated WP systems. Until at least 1983, approximately of Qume's 
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sales have been i n  the OEY segment of the market. Qume anticipates 

C 

C 

, 

t h a t  markets for more costly daisywheel products,will have l i t t l e  

growth, and t h a t  i t s  currert product sales w i l l  peak i n  1984-1985. 

Qume perceives t h a t  great6.r market opportunities e x i s t  i n  the 

distributor sector,  and has begun an ef fort  to address the distributor 

market segment. I t  is Qume's plan that OEM sales w i l l  from 

their of sales to  of Qume's t o t a l  printer sales i n  1985. (WE 

c 

1 5 ,  a t  1 8 ,  37, 3 9 ) .  

4 2 9 .  In i t s  1984 Business Plan, Qume noted that there are 

differences betheen servicing OEM and distributor customers. Qume's 

larger OEM customers provide long lead times for their  orders, which  

u n t i l  recentlly has enabled Qume to forecast its requirements w i t h  

reasonable re l iab i l i ty .  By contrast,  most distributor orders have 30 

day lead t i F e s ,  w i t h  significant exposure to the distributor if 

delivery is delayed. I n  addition, distributors expect to purchase from 

a finished goods inventory, as opposed t o  special builds that OD4 

customers frequently require. (WE 14, a t  4 - 5 1 ,  

4 3 0 .  I t  is more d i f f i c u l t  t o  identify los t  saies i n  the 

distributor network than it i s  los t  OEM sales because of  the different 

nature o f  these types of customers. OEM accounts are usually acquired 

by bids, and are characterized by negotiated terms, h i g h  volume and 

I 

- 

relatively long length of time. By contrast,  there is  no direct  

contact between the manufacturer and the end customer i n  distribution 

sales ,  and these are characterized by small volume purchases. Thus? 
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where it  nay be easy to identify a l o s t  OEH contract,  it is d i f f i c u l t  

to identify a l o s t  distributor sale ,  due to the indirect nature o f  the 

sale. fzm,e's OW1 customers encounter the same d i f f i c u l t y  i n  

identifying l o s t  customers, since they are primarily sel l ing i n  the 

distribution segment o f  the market. (Shires,  CX 166, a t  9-10). 
c 

431. I n  developing a marketing requirements specification for a 

low cost  printer,  Qume has made several observations about the nature 

of this  market. The low cost-low speed printer market is expected to  

surpass the medium speed market i n  to ta l  u n i t s  shipped by 1985. The 

market served by the low cost  printer is the personal computer market 

w h i c h  uses off-the-shelf software packages. Thus, an essential  

requirement for the low cost  printer is compatibility w i t h  popular 
1 

personal computers and software packages. Although the applications o f  

the personal computer are diverse, there are certain common features. 

F i r s t ,  volume of oiltput is low - approximately ten pages per day. 

Second, the space for storage of the printer is small, e.g.r a book 

shelf or desk drawer, Third, users are looking for the lowest cost  

l e t t e r  quality printer solution that meets their application. Thus, 

the most important features are system compatibility and low price. If 

these requirements are met, the user is w i l l i n g  to  exchange features, 

r e l i a b i l i t y  and print quality. (RXE 25, a t  3 ,  1 0 ) .  
* 
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, h  

.432. The average end user price for low 

those manufactured by Brother", TEC, Si lver Reed 

about $600.  I t  is expected that prices for low 

speed printers,  s u c h  as 

and S m i t h  Corona is 

speed printers w i l l  

decrease a t  an annual rate of  15-20%. The optimum speed for  t h i s  type 

of printer i s  about 20 cps.  Due to the emphasis on low cost  for these 

printers,  certain software features are sacr i f iced,  and the mechanical 

construction can only sustain l i g h t  duty use. ( M E  25,  a t  4-6). 

c 

433 .  When Qume s h u t  down i t s  f a c i l i t y  i n  San Jose, 

approximately people l o s t  their jobs. There were several factors 

w h i c h  entered into the decision to  transfer manufacturing operations t o  

Puerto Rico: (1) the relative production costs  of  San Jose and Puerto 
, 

Rice; ( 2 )  the e f fec ts  upon Qume of continued losses i f  Qume tried to 

compete against lower priced foreign products: ( 3 )  the dislocation i n  

the l ives o f  the employees who would be laid o f f :  ( 4 )  the morale of the 

remaining employees; (5) the direct  costs  associated w i t h  large scale 

terminations: (6) the costs of  moving machines, inventory and spares t o  

Puerto Rico: and ( 7 )  potential problems inherent i n  a 5,000 mile 

separation between the research and development, marketing and 

administrative o f f i c e s  i n  San Jose and manufacturing and quality 

control i n  Puerto Rico. (Gower, CX 165, a t  71. 
8 
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C 
C 
C 

4 3 4 .  Qume has estimated that i t  had the following two-shift 

capacity for manufacture of rotary wheel printers:  

Year 

1980- 
1981 
1982 

Estimated Capacity U n i t s  

( S x  2, a t  6 ) .  

4 3 5 .  Qume's t o t a l  domestic printer production o f  a l l  printer 

models since 1980 is as follows: 

1980 - 1981 - 1982 - 1983 - 
C Mainland 
C Puerto Rico 

6. TOTAL 

1/ Through September 3 0 ,  1984 

(CX 218) 0 

436 .  Qume's t o t a l  printer sales since 1975 are as followrrr 

U n i t s  Revenues - Year - 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

(CX 202, 203). 
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c 

437. Qume's l i s t  prices on selected models of printers for sale 

to OEMs  have ,been a s  follows: 

Model - 
9f 35 
9/4  5 
9 / 5 5  
11/40 
11/50 
Letterpro 20  

7/81 11/82  2 /84  

NC = No change 
Add for S p r i n t  W s e r i e s  interface modules 

(CX 2 0 4 ,  a t  7 ) .  

4 3 8 .  Qume's l i s t  prices on selected models o f  printers for Salt? 

t o  distributors have been as follows: 

Model - 
9/35 

7/81 

9 /45  
9/55  

11/40 
11/50 

LetterPro 20  

11/82 

NC = No change 
Ad? €or Sprint l l / ser ies  interface modules. 

2/84 

(Cx 2 0 4 ,  a t  8 )  
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439. Qume has calculated the following profit  and loss figures 

€OK i t s  domestic printer sales:  

Printers ($  - 0 0 0 ' s )  
c 

1984 
1981 - 1982 - 1903 Forecast - 1980 - 

Domestic Sales 
Standard Margin 
Gross Margin 
RLD Expense 

Profit  Before Taxes 

(CX 214). 

440. Qume's t o t a l  comany consolidated a f ter  tax prof i ts  are as 

follows : 

1980 - 1981 - 
($OOO's) 

1983 - 1982 - 
C 

- 1/ Through A u g u s t  3 0 ,  1984 

(Gower, Tr. 323-24: CX 2 1 4 ) .  

C 

4 4 1 .  Qume's consolidated a f ter  tax prof i t  for 1983 o f  
- 

includes the license and royalty fees obtained from rotary 

wheel product manufacturers i n  settlement of Rotary Wheels I ,  and 

prof i ts  from non-printer products. (Gower, Tr. 180). 
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442 .  Qume has reccntly concluded a contract w i t h  

C 

TK. 4 4 2 - 4 3 ) .  

443 .  “Qume has recently concluded a contract w i t h  

. (Shires,  

(Shires,  T r .  4 4 3 ) .  

C 444 .  has recently expanded i t s  existing contract w i t h  

Qume by adding sales o f  
C . Qume’s competition for t h i s  sale included Ricoh. 

(Shires,  Tr. 4 4 3 ,  4 5 3 ) .  

C 4 4 5 .  

C 

(Shires,  Tr. 443-44 ) .  

C 4 4 6 .  Qume has concluded a new contract w i t h  

.. 

. (Shires,  Tr. 4 4 4 ) .  

* 

447 .  Qume faces substantial competition from foreign, primarily 

Japanese, manufacturers, notably NEC, Brother, Ricoh, TEC Fujitsu an-d 

Silver Reed. (Shires,  Tr. 4 4 6 ,  4 4 8 ) .  
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c 4 4 8 .  Qume has an existing contract w i t h  for rale of a 

version of the Sprint 11/40. Qume has had discussions w i t h  8 b o U  t 

sales of the Letterpro which had not reached conclusion a t  the time of 

the hearing. Qume’s competition for this sale includes Ricoh, TEC, 

Brother and Silver Reed. (Shires, Tr. 456) .  

4 4 9 . ’  I n  Qume’s LetterPro Introduction Plan, the daisywheel 

market i s  depicted as being  segregated by user and system. 

Personal Use segment is identified by the personal computer, having a 

printer speed requirement of 12-20 cps and a 1983 price range of 

The 

C . The Letterpro was targeted a t  for this use. The next 

segment is identified as small business, which  utilizes low-end word 

processing and small business computers. 
I 

This market segment requires 

a le t ter  quality printer having a speed of 20-35 cps and a price range 

of in 1983. The LetterPro is targeted a t  for thilr 

market segment. 

business, u t i l i z i n g  f u l l  function word processing and small business 

computers. The printer requirement is rated a t  35-55 cps, w i t h  a 1983 

The t h i r d  market segment is identified as medium rfze 

c price range of . The Letterpro is targeted a t  in t h h  

segment. The fourth market segment i r  ‘designated as large busineis, 

which  uti l izes cluster word processing, has a printer requirement of 

c 55-70 cps, and a 1 9 8 3  price range of . The LetterPro is 

not targeted to t h i s  segment. (Shires, Tt.. 432-338 RXE SO, a t  Bates 

L 

- 

NO. 954730-32).  
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4 5 0 .  The low end o f  the daisywheel market w h i c h  supports 

personal compytet usage is a decentralized system w h i c h  has a 

relatively infrequent duty  cycle and the user can s e t t l e  for slower 

speeds. By contrast,  the centralized, multi-user clustered word 

processing system requires printers w i t h  higher speeds and the a b i l i t y  

to sustain a heavy duty cycle. (Shires,  T r .  4 3 3 ,  4 5 9 ) .  

c 

4 5 1 .  Another signif icant printing technology currently on the 

market i s  dot matrix printing. There have been advances i n  dot matrix 

technology i n  recent years w h i c h  have improved the print quality. I n  

addition matrix printers are noted for their  ab i l i ty  to  print 

graphics, I n  spite o f  these improvements, together w i t h  lower cost  and 

g r a p h i c s  capability,  dot matrix printers are s t i l l  not capable of 

producing the standard of l e t ter  quality p r i n t  produced by daisywheel 

Printers. T h u s ,  a t  least  a t  present, i n  the market w h i c h  requires 

l e t t e r  quality pr int ,  the daisy wheelprinter has not been supplanted by 

dot matrix technology. (Oliver, CX 1 6 9 ,  a t  11-12; Shires,  CX 1 6 6 ,  a t  

6-7: Shires,  Tr. 4 3 5 - 4 6 ) .  

452.  Other non-impact printing technologies, such as laser ,  i n k  

j e t ,  and thermal transfer have also emerged i n  recent years. These I 

technologies show great promise .for letter-quality print  i n  the 

future. However, i n  their  present developmental stages, r e l i a b i l i t y ,  
- 

technological shortcomings, cost of  supplies, need for service,  and 

overall  price have prevented these technologies from being a current 

threat to  the daisywheel market. 

433-35;  Billadeau, RXE 1 3 4 ,  a t  1 3 - 1 4 ) *  

(Oliver, CX 1 6 9 ,  a t  12: Shires,  Tr. 
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C 

C 

C 

I .  

C 

C 

C 

C 

C 

C 

453. Nakajima is an Opi oriented manufacturer of  typewritera 

and printers., In 1983, its monthly production capacity was 

units. In 1984 this capacity was increased to units per 

month. Nakajima's actual production in 1983 was approximately 

units, and from January-May 1984, was approximately . c 

Since the time that Nakajima released its electronic typewriter, order 

quantities have exceeded production capacity. (CX 1133; SX 26, at 7). 

454. Between March 1983 and April 1984, Nakajima exported at 

least printers to the United States at a value of about 

(CX 1141; SX 30) 

455. Between April 1983 and March 1984, Nakajima exported more 

than 

o f  about . Of this total, more than typewriters were 

shipped with interfaces. (CX 1138). 

rotary wheel typewriters to the United States, at a value 

456. From April to December 1983, Sharp sold rotary 

wheel typewriters in the United States, which was beldw their forecast 

o f  typewriters for the year. The Sharp ZX-410 was announced in 

July 19831 and SEC received its first shipment in February 1984. In a 

about June or July 1984, the interface for the ZX-410 was shipped. By - 

the time of hearing in this matter, SEC had shipped approximately 

units of the interface. (Zochowski, RXE 132, at 3, 5-6). 

457. Between 1982-1984, Adler-Royal imported more than 

rotary wheel typewriters at a value of about . (CX 1174). 
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C 
C 

458. As of March 1984, Towa had planned the following 

prodilction capacity for its rotary wheel products: 

Mod e 1 
c 

R1 
R2 
R3 

Monthly Capacity 

(SX 32, at 1 1 ) .  

459. Towa's actual production as of August 1984 wa8 as follows: 

Model Monthly Production 

C R1 
C R2 
C R3 

(SX 32, at 11). 

460.  During the period from October 1983 to July 1984, Towa 

manufactured the following quantities €or export to the United States: 

- Model Product ion 

C 
C 

C 

R1 

R2 

R3 

(SX 32, at 12). 
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461. From October 1983 - July 1984, Tows. shipped to the United 
States units of  the Rl printer, units of the R2 

C 

1. 

printer/typewriter, and units o f  the R3 typewriter. (SX 32, at 

12). c 

462. On the basis of respondents' activities in the United 

States market set forth herein, I find that the effect of respondents' 

unfair acts and unfair methods of competition has been to destroy or 

substantially injure the domestic industry. This i s  particularly 

evident in connection with Qume's activities in 1983 when it was 

manufacturing the Sprint 8/20 in Puerto Rico under contract to Raytheon 

and its subsequent elimination from domestic production of printer6 in 

this low-speed category. (FF 287, 288). Further, with respect to t h e  

respondents remaining in this investigation, I find that there ie a 

tendency to substantially injure the domestic industry by reason of 

importation and sale in the United States of  Nakajima's model AP 650 

printer, Sharp's models ZX 400, ZX 410 and ZX 415 typewriters, 

Triumph-Adler's models 1005/5005, lOOS/SOOS XE, 1010/5010, 1011/5011, 

1020/5020, 1030/5030, 1030/5030R, 1035/5035, 1040/5040, and 1041/5041 

typewriters, and Towa's R1 Printext printer and R2 Executive 77 

typewr iter/printer. (FF 362-461) . 

208 



, 
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I. THE PATENT AND PRODUCTS IN ISSUE 

This investigation involves allegations of infringement of Claims 1-7 

and 8-10 of U.S.  Letters Patent 4,118,129 (the '129 patent). This patent 

describes an electronic rotary wheel (daisywheel) printing system. In 

such a system the rotary wheel, or daisywheel, has a plurality of 

radially extending spokes equiangularly distributed about the axio 

thereof. Each spoke terminates in an enlarged pad portion on which a 

raised character is to be printed, and a hammer strike8 the selected 

character to impress it on the printing medium. (CX 1 ,  Fig. 2A,  Col. 4, 

lines 46-52, Col. 2, lines 35-46). 

Claims 1 and 8 of the '129 patent were asserted by complainant herein 

to be representative. They each describe different aspects of the 

invention. Both of these claims are "Jepson" type cldims which firat 

describe various elements of the prior a r t  in rotary wheel printing 

systems and then set forth the improvements therein which are claimed as 
. 

the invention. (FF 33, 34). The improvement asserted in claim 1 is a 

feedback compensation system for an optical encoder in a daisywheel 

printing system. The feedback system is intended to provide accuracy and 

reliability in the positioning of the print wheel for printing. 
- 

(CX 1, 

, 
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cla im 1). The improvement provided by claim 8 consists of the control 

logic for selecting and positioning the character of the print wheel to 

be printed and the hammer intensity which is to be applied to the 

selected character. (CX 1, claim 8 ) .  

c 

The products involved are electronic printers of complainant Qume and 

the electronic printers and typewriters of respondents. The printers are 

designed to be coupled to a source such as a computer for obtaining the 

material to be printed, whereas, in the typewriters the source of the 

characters to be printed is the keyboard. Some of the electronic 

typewriters involved have built-in interfaces which allow them to be 

connected to computers, or built-in ports for attachment of interfaces. 

Others are interfaceable by other means. (FF 20-28, 190, 208, 235, 247, 

404-414). 

11. VALIDITY OF THE '129 PATENT 

Respondents have made a number of assertions in support of their 

position that the '129 patent is invalid. 

A .  The Zodiac Word Processing System 

. .  - 
First, respondents assert that Mr. Grundherr derived the invention of i 

claim 8 from Messrs. Campbell et al. of Diablo/Xerox, where Mt. Grundherr 

was formerly employed. Thus, it is argued that he did not himself invent 
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the sub jec t  matter o f  the '129  patent or t h a t  before the applicant's 

invention, the invention was made i n  t h i s  country by another who had not 

abandoned,zuppressed or concealed i t ,  and t h a t  the patent i s  therefore 

i n v a l i d  under 35 U.S.C. 102(f) and ( 9 ) .  (RB a t  7 - 9 ) .  The evidence does  

not reveal any knowledge on the part of Mr. Grundherr of the workings of 

the I S S  control ler  w h i c h  was the part of the Zodiac system containing the 

control logic .  Moreover, the p r i o r i t y  date for the patent application on 

the Xerox device representing the Zodiac system postdates the f i l i n g  date 

of  the parent application l e a d i n g  up t o  the '129 patent and there is no 

evidence of any other publication o f  t h i s  work. (FF 42-47) .  Therefore, 

respondents have f a i l e d  t o  prove t h a t  Mr. Grundherr was not himself the 

inventor of  the '129 device or that  he had made use of the prior 

invention of another who had not abandoned, suppressed or concealed it. 

B. Anticipation of  Claim 8 by the Beery Patents 

I Respondents then argue that  claim 0 of the '129 patent was 

anticipated by the two Beery patents for a check marking device. (RB a t  

9 ) .  I have reviewed the claims and speci f icat ions  of  these two patents 

-- Beery '212 and Beery '589 -- and have found t h a t  they do not i n  f a c t  
* 

ant ic ipate  the '129  device. (FF 136-1481, 
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C.  Obviousness 

c 

1. Obviousness of  C l a i m  8 

Respondents next contend t h a t  c la im 8 o f  the '129 patent i s  an 

obvious variation o f  the Diablo Hy Type I printer (the subject O f  the 

Grundherr '509 patent) and t h a t  the claim 8 device was therefore 

unpatentable under 35 U.S.C. 103 .  They urge t h a t  the '509 device urd a 

ROM for the same purpose a s  the '129 device and differed only i n  the 

manner i n  w h i c h  the ROM was addressed t o  obtain the character location 

and hammer intensity information. It  i s  further argued that it would 

have been obvious to one skil led i n  the relevant ar t  t o  make the changes 

inherent i n  the '129 device. (RE a t  9-10). 

Crucial to respondents' position i n  this regard la a determination of 

the relevant f i e ld  of  a r t  and a definition of  a person of ordinary s k i l l  

i n  the a r t ,  during the relevant time period -- roughly 1972-1974. Graham 

v .  John Deere Company, 383 U.S. 1 ,  17-18; 148 U.S.P.Q. 459, 467 (1966). 

a 

I n  reaching a determination of obviousness it i s  a lso  " c r i t i c a l  t o  

the analysis to  deliberately guard against using the teaching of  the 

patent i n  suit  i n  arriving a t  the conclusions." General E lec t r i c  Co. v. 

United States ,  198 U.S.P.Q. 65, 80 ( C t .  C1. 1978). The issue i s  "whether 
- 

t h e  teachings of  the prior art would, in and of themselves and 

t 

21 2 



, 

w i t h o u t  the benefit  of [complainant's] disclosure,  make the invention a s  

a whole, obvious." I n  re  Nomiya, Kohisa, and Matsumura, 1 8 4  U.S.P.Q. 

6 0 7 ,  612 (C_,C.P.A. 19751, guotinq I n  r e  Sponnoble, 160 U.S.P.Q. 2 3 7 ,  2 4 3  

(C.C.P.A. 1969) .  (Citations omitted: emphasis i n  o r i g i n a l ) .  

T h u s ,  i t  i s  essent ia l  t o  avoid h i n d s i g h t  and Monday morning 

quarterbacking i n  reviewing the invention and the prior a r t .  I t  i s  

necessary t o  view the a r t  and the level  of  s k i l l  i n  t h a t  a r t ,  a t  the 

relevant time, to determine obviousness. Orthopedic Equipment Co,, Inc. 

v. United S t a t e s ,  217 U.S.P.Q. 1 9 3 ,  199 (Fed. Cir. 1983) .  Moreover, the 

level  of s k i l l  i n  the a r t  i s  stated i n  3 5  U.S.C. 1 0 3  t o  be 'ordinary." 

Therefore, the question i s  not whether the subject  matter would have been 

obvious " t o  the rare genius, or t o  a judge or other layman a f t e r  learning 

a l l  about the invention." S t r a t o f l e x ,  Inc. v. Aeroquip Corp., 218 

U.S.P.Q. 871, 8 7 9  (Fed. Cir 1983). . 
Respondents have produced experts who have proclaimed the "invention" 

i n  c l a i m  8 t o  have been a simple problem i n  "logic dedign' which  would be 

obvious t o  any person of ordinary s k i l l  i n  " logic  design." (FF 88,  

124) .  However, this testimony ignores the relationship of the logic 
. 

design problem t o  the operation of  a rotary wheel printing system and 

comes from persons of superior knowledge looking a t  the- '129 invention 
- w i t h  obvious h i n d s i g h t .  (FF 88-102). 

I have found other evidence of record t o  be far  more relevant t o  the 
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issue of obviousness. The testimony and evidence offered by Mr. Simpson, 

one of respondents' witnesses, in particular, i s  illustrative of the 

relevant art and the definition of a person of ordinary skill in that art 

in the 1972-1974 time period. His testimony, along with that of Messrs. 

Campbell, Beery and Grundherr, shows that the relevant art was the design 

c 

and implementation of control logic for certain types of printing 

systems, particularly rotary wheel printing systems, and that a person of 

ordinary skill in the art was an electronics engineer with s i x  to nine 

months experience in this art, or a technician with about five years of 

hands-on experience in this art. (FF 89-102, 148, 152). Mr. Simpson's 

relationship with Triumph-Adler reveals that engineers in this field at 

this period of time were not sufficiently acquainted with 

microprocessors, and their applications, so as to render the improvement 

found in claim 8 obvious. Moreover, such evidence also shows that the 

"logic design" expert could not, alone, design the logic for a printing 

system. 
. 

It took two years of cooperation between this logic design 

expert and the Triumph-Adler engineers to design and implement a control 

system for an electronic typewriter similar in concept to that of the 

'129 device. (FF 89-102). 

Accordingly, I have found that neither the Hy Type I device, nor the 

Grundherr '509 patent which describes that device, render-claim 8 of the 

'129 patent obvious. At the relevant period of time 1972-1974, it would - 

3 
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not have been obvious t o  a person ot ordinary s k i l l  i n  the art to  use the 

ROM i n  the ’ 5 0 9  device i n  the manner utilized i n  the ‘ 1 2 9  device. (FF 

1 2 1 - 1 2 7 ,  1 3 4 ,  135). 

e 

2 .  Obviousness o f  Claim 1 

Respondents also contend t h a t  claim 1 of the ‘129  patent is 

unpatentable over the prior a r t  under 35 U.S.C. 1 0 3 ,  because it takes 

commercially available photoelectric transducer and [places] on it [a] 

standard feedback loop made up of standard components.” (RE a t  10).  

They then refer  to the Dubauskas, Bolter and Kocher patents as  rendering 

the ‘129  feedback device obvious. (RB a t  10-11). I have analyzed the 

Dubauskas, Holter and Rochet patents and found that they do not render 

claim 1 obvious. (FF 109-112, 116-1181. Respondents have produced Dr. 

Bernstein, one who professes to  have superior expertise,  to  support their  

argument as to  obviousness in connection w i t h  claim 1. (FF 117). I have 

found h i s  testimony to be unpersuasive on t h i s  point. ’ (FF 117). Mr. 

Beery, on the other hand,  who was a person of a t  least  ordinary s k i l l  i n  

the relevant a r t ,  t es t i f i ed  to the nonobviousness o f  this invention. (FF 
. 

117) 
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Nor does the fact that the individual components of Mr. Grundherr's 

feedback device were all commercially available support respondents' 

arguments of obviousness. "That all elements of an invention slay have 

been old (the normal situation) or some old and some new, or all new, i s  

however, simply irrelevant. Virtually all inventions are combinations 

and virtually all are combinations of old elements. 

consider what the prior art as a whole would have suggested to one 

skilled in the art." Environmental Designs Ltd. v. Union.Oi1 Co., 218 

U.S.P.Q. 865, 870 (Fed. Cir. 1983). Further, the record does not rhow 

that all of the parts were commercially available, or that they had been 

combined in this manner before. (FF 118). 

A court must 

3. secondary Considerations 

Secondary considerations lend great weight to the other evidence of 

nonobviousness cited above. 

success in the marketplace since their first introduction. 

Since the improvements set forth in the '129 patent were key 

elements in those printers (FF 160), they of necessity played an 

important part in that success. 

Qume printers have realized a remarkable 

(FF 159). 

a 
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D .  Lack of Enablement and Failure To Properly Claim - Claim 1 

, 

- 
Respondents next argue t h a t  claim 1 is  invalid f o r  f a i l u r e  t o  comply 

w i t h  35 U.S.C. 112 .  They urge two bases for t h i s  contention. F i r s t ,  it 

is stated t h a t  the c i r c u i t  presented i n  Figure 7 of  the '129 

patent i s  not operative t o  maintain the l i g h t  output substantial ly 

constant as required i n  claim 1 and the Specif ication.  (RB a t  12-13). 

Second, they urge that the best mode is not disclosed i n  the patent 

because the specif ication and the claim f a i l  t o  disclose a mask between 

the encoder d i s c  and the photosensors. (RE a t  1 3 ) .  

The f i r s t  of  these arguments is simply a misinterpretation o f  the 

patent,  caused by reading t e x t  out of context. The overall  reading of 

claim 1 and the speci f icat ion,  i n c l u d i n g  the figures therein ,  reveals 

t h a t  the device maintains the intensity of the l i g h t  source constant a t  a 

point "adjacent [ the]  l i g h t  sensitive devices,"  not a t  the l i g h t  i t s e l f .  

W i t h  this  understood, the c i r c u i t r y  agrees w i t h  the claim and the claim 

i s  enabling. (FF 153). 
I 

The "best mode" argument of  respondents is also found wanting. Mt. 

Grundherr has t e s t i f i e d  t h a t  h i s  device w i l l  work without the mask. 

Moreover, the mask does not r e l a t e  t o  the part of t h i s  "Jepson" claim 

w h i c h  is his invention. (FF 1 5 4 ) .  There is no evidence that  applicant 

acted i n  bad f a i t h  or w i t h  any attempt to conceal what he f e l t  was the 

- 
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best method Of using h i s  invention. Studiengesellschaft Kohle mbH V. 

Eastman Kodak Co., 206 U.S.P.Q. 577, 599 ( 5 t h  Cir .  1980). 

c 

E. Inequitable Conduct Before the Patent and Trademark Office 

Respondents argue that a number o f  acts of inequitable conduct 

occurred before the PTO. They specify s i x  separate a c t s  w h i c h  they urge 

constitute such inequitable conduct. They are:  

1. 
Type I printer more than one year before the f i l i n g  o f  
the application for the '129  patent: 

The withholding o f  the public use and sale o f  the By 

2. The misrepresentation of the prior a r t  i n  the 
"Background of the Invention" s e t  forth i n  the '129 
patent: 

3. The withholding of the prior invention o f  another i n  
the Diablo/Xerox Mark I printer:  

4 .  The misrepresentation of the disclosure of Beery 
Patent No. 3,712,212 i n  Application SN 485,055 (the 
parent application) : 

5. The withholding o f  Beery Patent No. 3,712,212 during 
the prosecution of the continuation application! and 

6. The f a i l u r e  t o  inform the PTO about the Littorl and 
Disc opt ical  encoders. 

(RB a t  2 0 ) .  

Proof of inequitable conduct before the PTO "requires proof by c l e a r  - 
and convincing evidence o f  a threshold degree o f  material i ty of the 

nondisclosed or f a l s e  information ... [and] o f  a threshold intent.' J.P. 

Stevens & Co., Inc. v .  Lex Tex L t d . ,  Inc., 747 F.2d. 1553, 1559-60 (Fed. 
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Cir. 1984) .  See a lso  Norton v. Curt iss ,  167.U.S.P.Q. 5 3 2  (C.C.P.A. 

, 

1970) .  "[M)ere evidence o f  simple negligence, oversight or an erroneous 

judgement made i n  good f a i t h  not t o  disclose prior a r t  i s  not sufficient 

t o  render a patent unenforceable." Orthopedic Equipment Co. V. A l l  

Orthopedic Appliances, 217 U.S.P.Q. 1281, 1286 (Fed. Cir .  1983).  As 
c 

pointed out i n  Kansas J a c k ,  Inc. v. K u h n ,  219 U.S.P.Q. 857, 861 (Fed. 

C i r .  19831, " t h a t  something thought t o  be true when stated,  or a piece o f  

prior a r t  thought unimportant t o  the PTO's decision, was la ter  determined 

t o  have been untrue or important, w i l l  not automatically and alone 

establ ish  t h a t  fraud or inequitable conduct occurred." Although the 

prosecution o f  the application leading up to the suit patent was far from 

error f r e e ,  respondents have f a i l e d  to  prove inequitable conduct. (PP 

51-86, 134-158). 

1. The Nondisclosure of the Hy Type I Printer and Manual 

The Hy Type I printer i s  the basis for  the '509 patent. It was 

invented by Mr. Grundherr when he worked for Diablo/Xerox and h i s  work 

thereon was the basis of h i s  patent application. (FF 36-39). 

8 

Respondents' argument i s  based principally on the contention t h a t  the 

Grundherr ' 5 0 9  patent was not prior a r t  t o  the '129 patent,  becauae-it  

had the same inventor and i t s  issue date was a f t e r  the application d a t e  

for the parent application of the suit patent. It is therefore urged 

t h a t  the Hy Type I printer and i t a  manual, w h i c h  had been marketed by 
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Diablo/'Xerox more t h a n  one year prior t o  the f i l i n g  date o f  the parent 

application of  the '129  patent,  should have been disclosed. They further 

contend t h a t  regardless of  the v a l i d i t y  of the ' 509  patent a s  a prior a r t  

reference, the Hy Type I printer and manual should have been disclosed 

c 

because they were more material. (RE a t  19-21). 

There is  no question but  t h a t  Examiner Rader concluded a t  some point 

during the continuation application that the ' 5 0 9  patent was not a valid 

prior a r t  reference. (FF 7 4 ) .  There is no evidence, however, t h a t  

appl icant  and h i s  patent attorney were made aware of that conclusion. 

(FF 7 5 ) .  Moreover, there is some argument a s  t o  the correctness of such 

conclusion. Complainant points t o  S 304 of the Manual of Patent 

Examining Procedure (M.P.E.P.) as indicating t h a t  the prior application 

o f  the same inventor may become a prior a r t  reference t o  a second 

application, if it has been assigned. The Grundherr '509 patent had been 

assigned t o  Xerox. (CX 5 ) .  Respondents have argued the inapplicabil i ty 

of t h a t  PTO rule i n  the present si tuation.  (RRB a t  5 ) .  However, the 

existence and arguable appl icabi l i ty  o f  such a r u l e ,  coupled w i t h  the 

f a c t  t h a t  the examiner twice c i t e d  the ' 5 0 9  patent a8 a prior a r t  

reference, have some e f f e c t  on proof o f  "threshold intent' herein, 

Examiner Rader c i t e d  the '509  patent a s  a principal reference i n  two 

Office Actions i n  the parent application f i l e .  Since there is no 

evidence that applicant or h i s  attorney were made aware of Exsmincr 

-der's change o f  opinion, there was no reason for  them t o  c a l l  the Hy 
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Type I printer/manual t o  the PTO's attent ion,  unless they knew the '509  

patent was not a v a l i d  reference, or unless t h a t  device and i ts  manual 

were a more material reference. 

Although the manual naturally contains many technical d e t a i l s  not 

found i n  the claims and specif ication of  the ' 5 0 9  patent,  my review 

thereof,  along w i t h  the testimony and other evidence of record, has 

revealed t h a t  a l l  elements of  the Hy Type I printer as discloeed i n  the 

manual, w h i c h  are material t o  a determination o f  the patentabi l i ty  of the 

"invention" disclosed i n  the '129 patent,  are revealed i n  the '509 patent 

as well. Therefore, the Hy Type I printer and manual were not more 

material t h a n  the ' 5 0 9  patent for  the purposes of the PTO, if the ' 509  

patent was a v a l i d  reference. (FF 134). 

To summarize, the applicant was twice advised by the examiner that  

the ' 5 0 9  device was a principal reference i n  re ject ing*cla im 8 under 35 

U.S.C. 103 .  He i s  not shown t o  have had any knowledge that  the examiner 

changed h i s  mind. I n  f a c t ,  Mr. Kujawa, the patent codnsel, consistently 

advised foreign patent associates that the '509 patent was a principal 

prior a r t  reference and this correspondence and h i s  testimony herein 

reveals that  he was convinced throughout the prosecution o f  the 

application t h a t  t h i s  was the case. 

I 

(FF 7 8 ) .  Examiner Radet substituted 
- 

the Lundquis t  patent f o r  the ' 5 0 9  patent i n  h i s  l a s t  r e j e c t i o n  i n  the 

continuation f i l e ,  having made an unannounced determination of the 

nonapplicability o f  the ' 5 0 9  patent. 
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1. 

Section 3 0 4  of the M.P.E.P. indicates t h a t  the prior application of 

an inventor may be prior a r t  to certain later  applications of the same 

inventor where the prior application was assigned. The '509 patent had 

c 

been assigned to Xerox. I have found t h a t  the By Type I printer and 

manual were'no more material to the patentability of  the suit patent 

device t h a n  the '509  patent, insofar as their  disclosures were 

concerned. Applicant's patent counsel never cal led the Hy Type I printer 
4 

or i t s  manual to the attention of  the PTO. 

I n  view of these facts, I cannot f i n d  a "threshold intent" on the 

part of the appl icant  to deceive the PTO, regardless of  whether or not S 

304 o f  the M.P.E.P. i s  applicable t o  the prior a r t  status of the '509 

patent. 

made i n  good f a i t h , "  Orthopedic Equipment Co. V .  A l l  Orthopedic 

Appliances ,  217 U.S.P.Q. a t  1286, b u t  respondents have not met their  

The evidence may reveal an "oversight or an erroneous judgement 

burden of showing "threshold intent" i n  their  assertions o f  inequitable 

conduct i n  this  regard. J.P. Stevens, 747 F.2d a t  1560. 

2. Misrepresentation of the prior ar t  i n  the "Background of the * 
Invention " 

Respondents next contend t h a t  certain language i n  the section of the 

suit patent ent i t led "Background of the Invention" suggested or inferre-d 

that the variable hammer intensity feature of the device, as  presented, - 

was new, and t h a t  this  was a material misrepresentation t o  the PTO. I 

c 
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have found t h a t  the language i n  question does  not necessarily imply t h a t  

a l l  prior a r t  systems had a single hammer intensity.  (FF 1 5 7 ) .  

Moreover, the evidence shows t h a t  the examiner had t o  be aware of the 

f a c t  that prior rotary wheel printing systems had ut i l ized more than one 

hammer intensity for their  impressing means. (FF 157) .  Thus, i n  any 

c a s e ,  this  language i n  the "Background o f  the Invention" does not a t t a i n  

the "threshold degree of material i ty"  essent ia l  t o  proof of inequitable 

conduct. Since the examiner was c l e a r l y  aware that  prior devices used 

more t h a n  one hammer intensity there i s  no "substantial l ikelihood that  

[he] would have considered ... [ this  information] important i n  d e c i d i n g  

whether t o  allow the application t o  issue as a patent." J.P. Stevens, 

7 4 7  F.2d a t  1559. 

Nor was the f a i l u r e  t o  disclose the variable hammer i n t e n s i t y  systems 

used by IBM i n  i t s  S e l e c t r i c  and Mag Card typewriters shown to const i tute  

inequitable conduct. A reference t o  these devices i n  arguments as t o  the 

val idi ty  of the '509  patent i n  the Xerox v. Qume l i t i g a t i o n ,  or as being 

"also of interest"  i n  a l e t t e r  t o  a foreign patent agent (RB a t  21-22; 

RXT 189,  p. 2 )  hardly ra ises  such devices t o  the l e v e l  of a "material" 

reference, insofar as the prosecution of  the suit patent was concerned. 
* 

Respondents have produced no other evidence t o  show that  the IBM devices 

included components that would have been material t o  t h e  question of- 

patentabi l i ty  of  the suit patent device (RTF 257-258) ,  and, as noted 
- 

above, the examiner was well aware o f  the f a c t  t h a t  variable hammer 

intensity existed i n  the prior a r t .  (FF 1 5 8 ) .  
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3. The withholding of information of the prior invention of 
another in the Diablo/Xerox Mark I printer 

This aGurnent of respondents is based on the same allegations as 

their contention that the '129 patent is invalid under 35 U.S.C. 102 due 

to anticipation by the Mark I/Zodiac System, treated above. As I noted 

there, the evidence of record indicates that Mr. Grundherr was never 

aware of the control logic located in the ISS controller of the Zodiac 

systems. (FF 42-46, 149-152). Accordingly, there i s  no showing of 

knowledge on the part of applicant or his attorney that the memory device 

in that controller was addressed in a similar fashion to that described 

in claim 8. 

system, insofar as this proceeding is concerned, is that it was 

ultimately patented also, and that the patent application therefor was 

dated after the application for the suit patent. (FF 150, 152). In any 

(FF 149-152). The most notable facts concerning the Zodiac 

event, without a showing of knowledge on the part of applicant and patent 

counsel as to the workings of the controller, there can be no ahowing of 

the necessary "threshold intent." Id. 

4 .  Misrepresentation of the Beery patent in the parent application 

In the first Office Action of the parent application, the Beery '212 

patent was cited by the examiner. When Mr. Kujawa, the applicant's 

patent counsel, responded to that Office Action he dismissed the Beery 
- 

reference within a group of other references merely as not supplying 
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defici lcncies  ' t h a t  Kujawa had asserted existed in the primary references. 

Respondents point out that Mr. Kujawa had asserted two deficiencies 
c 

in the '509 reference at that time -- first and second memory portions 
for storing character location and hammer intensity information and 

sequential fetching thereof. It is then pointed out by respondents that 

concurrently with the prosecution of this application, Mr. Kujawa was 

participating as counsel in the Xerox v.Qume litigation in which one of 

Qume's contentions was that the printing system of the Beery '212 and 

Beery '589 patents taught a device with two separate memory devicea 

separately storing character position and hammer intensity information, 

with the information being accessed therefrom sequentially. It is 

therefore urged that the response to the first Office Action was a 

misrepresentation, in that Beery did supply the deficiencies in the 

examiner's reference to the '509 patent. (RB at 23). Respondents 

further argue that the examiner did not have the 

withheld prior art before him since he did not have the 'Beery '589 

patent before him and it was essential to a determination of the 

materiality of the Beery system. (RB at 24). 
8 

I have found, in the first place, that the Beery '212 patent not only 

includes the '589 patent by reference, but also gives a brief description. 

of the function of the '589 features in its specification. (FF 142). 
- 

Therefore, the examiner did have all of the essential facts before him to 

decide the materiality of the Beery device to the patentability of the 
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suit patent d e v i c e .  Moreover, although there may have been some 

inconsistency in the pcsitions Qume took in the Xerox v. Qume litigation 

and in the prosecution of this patent, their internal communications 

reveal that they were consistent in their beliefs and positions regarding 
c 

the patentability of their device over Beery and other reference6 cited. 

Moreover, I have found that the Beery devices did not render the '129 

device obvious to a person of ordinary skill in the artr at the relevant 

time period. (FF 136-148). 

Accordingly, the reasoning of the Federal Circuit in Orthopedic 

Equipment is applicable to the present situation. 217 U.S.P.Q. at 1287, 

As noted therein, "[wle do not think it necessarily reflects bad faith 

for the same counsel to take inconsistent positions in different 

litigation. OEC have in this litigation been consistent that the 

material not disclosed is not relevant." Similarly here, the fact that 

Qume took positions which were not wholly consistent in the Xerox v. Qume 

litigation and in the patent prosecution does not amount to fraud or 

inequitable conduct. 

their relevancy to the Grundherr '129 application waB clearly before the 

The information concerning the Beery patent8 and 

examiner. The examiner had mentioned the '212 patent, which included the, 

' 589  device, in rejecting the claims of the application. 

a response, in kind, that the various peripheral references of the 

examiner did not cure the deficiencies in the principal references, which 

included Bossi as well as the '509 patent. The internal documents of 

Mr. Kujawa made 

- 

Qume, including Kujawa's letters to foreign patent agentsr ohow that 
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although he considered Beery t o  be a material reference,  he d i d  not 

consider i t  t o  supply a l l  o f  the def ic iencies  o f  the other pr ior  a r t .  

Moreover, the arguments i n  Xerox v. Qume were directed t o  the val idi ty  o f  

the ' 5 0 9  p*ent, w h i c h  Qume was accused o f  infringing, not t o  the 

patentabi l i ty  o f  the ' 1 2 9  device. 

The information i n  question, the Beery patents,  was independently 

found by the examiner. As noted i n  J.P. Stevens, 7 4 7  F.2d a t  1563, i f  

the examiner "actually knew about ... [the references] that  knowledge 

m i g h t  preclude a f i n d i n g  o f  material i ty."  

examiner f u l l y  understood the Beery ' 2 1 2  patent,  s ince he d i d  c i te  it as 

a reference i n  this  re ject ion.  Mr. Kujawa's f a i l u r e  to be more e x p l i c i t  

i n  the manner by w h i c h  the Beery device could be dis t inguished from the 

suit patent device can hardly be considered to be inequitable conduct 

under these circumstances. 

It must be presumed that the 

5. The withholding o f  the Beery '212 patent during the prosecution 
of  the continuation application 

Respondents make much of the f a c t  that applicant made no e x p l i c i t  

reference t o  the Beery ' 2 1 2  patent dur ing  the continuation application,  

despite the f a c t  i t  had urged the appl icabi l i ty  o f  the Beery patents t o  
* 

t h e  ' 509  patent i n  the Xerox v .  Qume l i t i g a t i o n ,  and had contempor-- 

aneously told foreign patent associates that Beery '212 was an - 

important reference . i n  the foreign patent prosecutions related t o  t h i s  

device. (RE a t  24-25 ) .  Respondents t h e n  c i t e  t o  J.P. Stevens to 
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support their position that applicant’s conduct in this regard was 

inequitable. (RB at 25). In that case, however, the facts did not 

show, as h e ,  that the prior art in question had been cited by the 

examiner. 747 F.2d at 1564, 1566. Here the Beery ‘212 patent was 

already in the file wrapper of the parent application. The same 

examiner, Examiner Rader, was in charge of this application through a 

goodly portion of the continuation file, including through the 

rejection in the Office Action of 8/23/77, which was the last rejection 

in this prosecution. 
, 

(FF 6 4 ) .  Thus, it wai fair for Mr. Kujawa to 

assume that the examiner was still aware of that reference. “Fraud 

cannot consist of a failure to duplicate what i s  in the file wrapper.” 

Environmental Designs, Ltd. v. Union Oil Co. of California, 713 F.2d 

693, 698 (Fed. Cir. 19831, cert. denied, 104 S.  Ct. 709 (1984). 

6. The failure to inform the PTQ about the Litton and Disc optical 
encoders 

It is argued that Grundherr admitted that he had purchased standard 

optical encoders from Litton and Disc and simply attached a standard 

feedback loop to them to control the light intensity in the invention of 

the ‘129 patent. It is alleged that it was a violation of the duty of a 

candor and good faith not to have informed the PTQ of such alleged 

facts. (RB at 25). These allegations are a distortion of the record - 

evidence. MK. Grundherr clearly testified that the encoder discs used 

in his device were not the standard discs manufactured by Litton and 

Disc. (FF 118, 155). Moreover, although he testified that all of the 

- 
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individual components of his feedback loop were commercially available, 

he further testified that as fa r  as he knew they were not used before in 

this manner with an optical encoder. (FF 118). 
c 

F. Conclusions As To Validity 

In view of the above, I must find that respondents have failed to 

introduce evidence which would overcome the presumption of validity 

herein. Jones v. Hardy, 727 F.2d 1524, 220 U.S.P.Q. 1021, 1024 (Fed. 

Cir. 1984). 

111. INFRINGEMENT 

The burden of proof of infringement rests upon complainant herein. 

To find infringement it is necessary for me to 

determine that every element of a claim alleged to be 
infringed must be found in the accused device, Mobil 
Oil Corp. v. Filtrol Corp., 501 F.2d 282, 291 (9th Cir. 
1974) -- that the accused device i s  a copy "either 
without variation, or with such variations as a r e  
consistent with its being in substance the same 
thing." Engelhard Industries, Inc. v. Research 
Instrument Corp., 324 F.2d 347, 351 (9th Cir. 19631, 
quoting Burr v .  Duryee, 68 U.S. 531, 573, 17 L. Ed. 664 
(1963). 

American Hoist h Derrick Co. v. Manitowac Co. ,  202 U.S.P.Q. 705, 706 (7th 
- 

Cir. 1979). 
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A .  Findings as to Infringement 

My study of the evidence reveals that the accused products contain 

each and every element of the claims in issue, or the substantial 

equivalent of such elements. (FF 161-256). In making such findings I 

have followed the strictures of Autouiro Co.  of America V. United States, 

155 U.S.P.Q. 697, 705 (Ct. C1. 19671, which notes that 

[Tlhe determination of patent infringement is a two-step 
process. First the meaning of the claims in issue must be 
determined by a study of all relevant patent documents. 
Secondly, the claims must be read on the accused 
structures .... What is crucial i s  that the structures 
must do the same Work in substantially the same way and 
accomplish substantially the same result to constitute 
infringement. 

Moreover, in determining infringement 

Every patent is entitled to a reasonable range of equi- 
valents consonant with its contribution i n  advancing the 
pertinent art .... It is a basic tenet of patent law that 
direct infringement is established if the accused device 
embodies all the essential elements described in the patent 
claims. Under the doctrine of equivalents, an accused 
device does not avoid direct infringement by a transposition 
of elements ... the substitution of elements ... or the 
addition of elements. 

Duplan Corp. v. Deering Milliken, Inc., 181 U.S.P.Q. 621, 629 (D.S.C. 

1974) (citations omitted) 

- 

Thus ,  when an accused device does not literally read on the claims of 
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a patent,  infringement w i l l  not be avoided i f  t h a t  device 'performs 

substant ia l ly  the same function i n  substantial ly the same way t o  obtain 

the same result. '  Graver Tank & Mfg. Co., Inc. v. Linde Air Products 

.I Co 8 5  U.S.P.Q. 3 2 8 ,  3 3 0  ( S .  C t .  1 9 5 0 ) .  A f i n d i n g  o f  equivalence i s  a 

factual  determination w h i c h  must be based upon an examination o f  the 
- 

context of  the patent,  the prior a r t  and the particular circumstances of  

the case.  Id. a t  3 3 0 ,  331. 

Although the '129 patent is  not a pioneer patent,  and i s  i n  f a c t  an 

improvements patent,  it is s t i l l  e n t i t l e d  t o  some range of  equivalents. 

Duplan Corp. v. Deering Milliken, Inc., 181 U.S.P.Q. a t  628. To the 

extent that  respondents' accused devices have not l i t e r a l l y  read on some 

of the i n d i v i d u a l  elements of  the claims here a t  issue,  I have found that  

they come w i t h i n  th is  f a i r  range of  equivalents. (See, e.g., FF 187, 

211, 2 2 3 ,  231-234, 236-238 ,  251-252, 2 5 4 ) . ) .  

B. Assertion o f  " F i l e  Wrapper Estoppel' 

Aside from the basic factual  issues regarding infr'ingement, it is 

respondents' contention that  " f i l e  wrapper estoppel" limits the scope of 

claim 8 o f  the suit patent t o  a device wherein the pr int  wheel has 

actually been rotated into posi t ion,  prior t o  the fetching of the hammer 

intensity.  (RB a t  32, 3 5 ) .  I have found t h a t  claim 8 i s  not so limited. 

8 

- 
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Under the doctrine of file wrapper estoppel, a patent owner may not 

obtain a construction of a claim in an infringement suit that would have 

the effect of recapturing subject matter that was surrendered during the 

c 

prosecution of the patent before the P M .  4 D. Chisum, Patents, S 18.05 

(1982); Exhibit Supply Co. v. Ace Patents Corp., 315 U.S. 127 (1942). 

The file wrapper contains the history of a patent's prosecution. This 

history provides a record of any limitations inserted by the applicant to 

overcome rejection by the Patent Office. Once a patent is issued? the 

doctrine of file wrapper estoppel prevents the patentee from disclaiming 

limitations which were made to induce the Patent Office to grant the 

patent. Restricted by this doctrine, a patentee cannot narrowly construe 

patent claims before the Patent Office and then broadly interpret these 

claims before a court. 

U.S.P.Q. at 704. This doctrine applies to amendments as well as to 

Autogiro Co. of America v. United States, 155 

arguments which are contained in the file wrapper. Hughes Aircraft Co. 

v. United States, 219 U.S.P.Q. 473, 481 (Fed. Cir. 1983). 

Because file wrapper estoppel keeps a patentee from reclaiming what 
s 

has been surrendered, "it is necessary to determine what in fact the. 

patentee gave up in order to receive its patent." Ziegler v. Phillips 

Petroleum Co., 177 U.S.P.Q. 481, 489, (5th Cir. 19731, cert. denied. 180 

U.S.P.Q. 1 (1973). Courts dealing with interpretive problems under file - 

wrapper estoppel have established principles which can be used in 

determining what an applicant in fact surrendered. When the issue 
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involves :he scope of a disclaimer, an applicant should not be presumed 

, 

to have made a disclaimer broader than necessary to answer the PTO's 

actual challenge. Hunt Tool Company v. Lawrence , 113 U.S.P.Q. 7 ,  1 3  

(5th Cir. 1957); Nationwide Chemical Corporation v. Wright, 200 U.S.P.Q. 

257, 260 (5th Cir. 1978); Omark Industries, Inc. v. Textran, 216 U.S.P.Q. 

749, 757 (9th Cir. 1982). In the event a court is confronted by 

arguments of counsel which appear to differ from requirements in the 

claim language, it is the language in the claim which controls. 

Denominational Envelope Co. v. Duplex Envelope Co., Inc., 27 U.S.P.Q. 

317, 323 (4th Cir. 1935); Catalin Corp. of America V. Catalazuli 

Manufacturing Co., Inc., 27 U.S.P.Q. 371, 373 (2d Cir. 1935). Finally, 

just as it is unfair to allow a patentee to reclaim territory surrendered 

during the patent prosecution, it is also unfair to restrict a patent on 

the basis of arguments which had no effect on the acceptance of the 

claims. e, e.g., Keys Fibre Co. v. Chaplin Core., 89 U.S.P.Q. 489, 495 

(D.Me. 1951) (arguments of counsel to PTO which effected no change i n  

claims held not to establish estoppel). 

The focal point of the analysis, therefore, becomes what revisions, 

if any, resulted from arguments submitted to overcome rejection by the , 

PTO. These revisions, when delineated, mark the territory which was 

surrendered by the applicant and which is thereafter prevented from' 

recapture by file wrapper estoppel. Hunt Tool Co., 113 U.S.P.Q. at 12; 

Keys Fibre Co., 89 U . S . P . Q .  489. These general principles can be applied 

in conjunction with a three part analysis offered in Special Metals Corp. 
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V .  Teledyne Industries, Inc., 717 F.2d 128, 134 (4th C i r .  1983). When 

addressing the issue of file wrapper estoppel the court considered the 

following factors: (1) the nature of the PTO's objections: (2) changes 

that were made in the claims: and ( 3 )  the basis for allowance of the 

grant by the PTO. 

c 

Id. at 1 3 4 .  

Respondent alleges that Qume's arguments in support of claims 8 

through 14 can be read to limit claim 8 with regard to print wheel 

positioning. The file wrapper discloses that in responding to the PTO's 

rejection, Qume discussed claims 8 through 14 in a single argument. 

Admittedly, Qume's argument i s  less than clear, in that it begins by 

addressing a l l  six claims and then treats certain claims individually. 

(See RXPT-2, Amendment of 11/23/77, at 12-13). To answer the estoppel 

defense, it is necessary to determine what portion of Qume's argument may 

be interpreted as applying to, and possibly limiting, claim 8. 

The patent examiner rejected claims 8 through 14 6ver Bossi, in view 

of Lundquist, Deyesso et al., or Markkanen et al. (FF 64). Qume 

responded to the rejection by amending the claims and specifying 

functions under each claim. (RXPT 2, Amendment of 11/23/77). 

Complainant amended claim 8 to specify that it defines "the means for 

actuating the impressing means as including a memory device having a 

first portion for storing a plurality of individual location characters 

and a second portion for storing a plurality of individual hammer 

intensity characters, and a means for sequentially reading out" the 

a 
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location and hammer intensity characters.  (Emphasis added). (FUPT-2, 

Amendment o f  11/23/77, a t  13). T h u s ,  the d i s t i n g u i s h i n g  element of claim 

8 was identif ied as  the specif ied f i r s t  and second portions w h i c h  a r e  

read sequentially.  Complainant overcame the examiner's r e j e c t i o n  by 

c 

demonstrating that the c i t e d  prior a r t  d i d  not teach a memory device w i t h  

two dist inct  portions. I n  addition, Qume noted that  the prior ar t  taught 

a simultaneous read out,  i n  contrast  to the sequential read out specified 

by c la im 8 .  

I n  contrast  t o  respondents' a l l e g a t i o n ,  claim 8 does not teach 

positioning o f  the print  wheel before reading out the hammer intensi ty  

information for the selected character. However, claim 11, which  is not 

a t  issue herein, does. Claim 11 teaches that  the pr int  wheel ie first 

aligned i n  accordance w i t h  the m u l t i - b i t  address character ,  and, a f t e r  a 

signal indicates t h a t  the print wheel i s  i n  posit ion,  the associated 

hammer intensity character is read out. (FF 215, 262; CX I ,  claim 11). 

As stated above, Qume is  not presumed to  have given disclaimers 

broader than necessary t o  induce the PTO t o  accept each claim. See H u n t  

- T a o l  113 U.S.P.Q. a t  7; and Omark Industries,  216 U.S.P.Q. a t  749. 
I 

Claim 

8 teaches a two portion memory device and a sequential read out system. 

To overcome r e j e c t i o n ,  Qume c l a r i f i e d  claim 8's portioned memory and i t s  
- 

sequential versus simultaneous read out. (FF 215, 262). I t  i s  not 

presumed from this  c l a r i f i c a t i o n  that  Qume limited claim 8 a s  t o  print 

wheel positioning. Moreover, even if the remarks i n  question could be 
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read as apply'ing specifically to claim 8, such limitation was not 

necessary to distinguish claim 8 from the cited references. (FP 215, 

262). Most c importantly, claim 8 was allowed without requiring its 

amendment to include this limitation. (FF 215, 262). 

To limit the scope of claim 8, as respondents suggest, would be to 

deprive Qume of territory which it did not surrender during prosecution 

of the '129 patent. Therefore, I find that claim 8 reads upon a device 

in which the hammer intensity information i s  accessed from memory before 

the print wheel is positioned. Id.; Keys Fiber, 89 U.S.P.Q. 489. 

On this same basis, I conclude that the remarks of  counsel before the 

I PTO do not limit the application of the '129 patent to na memory device" 

consisting of but one, single ROM. (FF 261). 

C. Infringement By Respondents 

In view of the above circumstances and legal principles I find that 

each of the accused products infringes the '129 patent as charged by 

cpmplainant. (FF 161-256). 
. 

IV. INDUCPIENT 

Complainant did not include inducement of infringement in its 

statement of the issues to be tried in its pretrial brief. Consquently, 
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I recounted the i s s u e s  to be tried at transcript page 82 of the 

Preheating Conference herein and made no reference to this issue. 

Complainant made no motion to correct the statement to include inducement 

as an issue: I must find, therefore, that complainant never properly 

raised this issue as one to be heard in this investigation and may not 

now attempt to prove inducement on the basis of this record. 

V. IMPORTATION AND SALE 

The evidence of record in this investigation establishes that all 

named respondents have participated in the importation or sale of rotary 

wheel printers and/or rotary wheel typewriters in the United States. (FF 

265-275). Thus, there is no dispute that the statutory requirement of 

importation into OK sale in the united States of the accused product has 

been satisfied with respect to each respondent. 

VI. DOMESTIC INDUSTRY 

In order to prevail under Section 337, complainant must establish the 

existence of an industry in the United States. As a preliminary matter, 

it is established that the industry requirement is based on geography, 

and that Section 337(j) defines the United States as "the customs 

territory of the United States as defined in general headnote 2 of the 

Tariff Schedules of the United States (TSUS)." 19 U.S.C. S 1337(j). The 

customs territory of the United States is defined in TSUS general 

- 
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headnote 2 as "the States, the District of Columbia and Puerto Rico.' 

Schaper Manufacturing Co. v. U.S. International Trade Commission, 219 

U.S.P.Q. 662, 667 (Fed. Cir. 1983). 

A .  Definition of the Domestic Industry 

The definition of the domestic industry, although not set forth in 

the statute, is well established by the legislative history of Section 

337 and long-standing Commission practice. In patent based 

investigations, the domestic industry 'generally consists of the danestic 

operations of the patent owner, his assignees and licensees devoted to 

... cxploitation of the patent.' 8. Rep. No. 93-571, 93d Cong. 1st Sess. 

78 (1973); Certain Ultra-Microtome Freezing Attachments, Inv. NO. 
I 

337-TA-10, 195 U.S.P.Q. 653, 656 (1976) (Freezing Attachments); Schaper, 

219 U.S.P.Q. at 668 n.9 .  

In the present investigation, Qume's domestic operations for it$ 

rotary wheel printers are located in San Jose, California, and Puerto 

Rico. Currently, Qume's primary manufacturing facility for i t s  Sprint 

series of rotary wheel printers is located in Puerto Rho. (FF 
I 

276-279). I have found that Qume's Q series and Sprint series rotary 

wheel printers utilize the claims of the '129 patent. (FF 285). - 

In addition to the Sprint series of printers, Qume also manufactures 

F 

in Taiwan a low speed rotary wheel printer under the name Virgo. (FF 
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311-315 ,  318). I have found t h a t  the Virgo embodies the claims of the 

' 1 2 9  patent. 

pr inter ,  identif ied as the Letterpro, from Tohoku Ricoh i n  Japan. (FF 

2 8 9 - 2 9 0 ) .  It  has not been adequately established on t h i s  record that  the 

(FF 3131.. Qume a l s o  purchases a low speed rotary wheel 

LetterPr.0 u t i l i z e s  the ' 1 2 9  patent. (FF 2911. 

The '129 patent has been licensed by Qume t o  b o t h  Xerox and 

IBM. (FF 3 3 2 ) .  Qume a l l e g e s ,  therefore,  that  the domestic industry 

includes the relevant domestic a c t i v i t i e s  of Xerox and IBM i n  

exploitation o f  the suit patent. I n  p a r t i c u l a r ,  Qume contends that  

Diablo, a subsidiary of Xerox, manufactures a s e r i e s  of printers under 

the ' 1 2 9  patent,  and t h a t  the Xerox Memorywriter s e r i e s  o f  e lectronic  

typewriters are produced under the I129 patent. 

Although Xerox and IBM, as l icensees of  Qume under the suit patent ,  

are  candidates for inclusion i n  the definition o f  the domestic industry, 

there i s  insuff ic ient  evidence on t h i s  record t o  determine that  either  

Xerox or IBM actually exploit  the '129 patent. (FF 264, 3 3 3 ) .  

Accordingly, the domestic industry that  has been proven t o  e x i s t  i n  t h i s  

investigation is limited t o  the domestic operations of Qume devoted t o  
* 

m 

exploitation of  the patent. 
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B. Time Frame for Defining the Domestic Industry - 
R o t a r y  Wheels I and Rotary Wheels I1 

A central issue presented in this case concerns the appropriate time 

to define me scope of the domestic industry. It is suggested that the 

domestic industry should be defined as it existed on the date the 

complaint was filed, January 27, 1984. Qume contends, however, that the 

appropriate time frame is the time when the complaint in the firet 

investigation was filed, or March 1983. Certain Rotary Wheel Printers, 

Inv. No. 337-TA-145 (Rotary Wheels I). The timing becomes significant 

due to respondents’ contention that there i s  no domestic industry for 

low-speed printers. 

I 

It is respondents’ position that the domestic industry in this case 

should be defined by the portion of Qume’s domestic facilities which 

produce articles under the patent in suit and which is adversely affected 

by respondents‘ imported products. See Certain Headboxes and Papermakinp 

Machine Forming Sections for the Continuous Production of Paper, and 

Components Thereof, Inv. No. 337-TA-82, 213 U.S.P.Q. 291, 303-04 (1981) 

revoked on other grounds, Notice of Revocation of Previous Determination 

and Exclusion Order and Request for Written Comments from Interested 

Federal Agencies, July 6, 1983 (48 Fed. Reg. 32094, July 13, 1983). 

s 

(Headboxes). 

Qume only manufactures high-speed printers in the United States, and that 

Respondents further contend that since January 27; 1984 
- 
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respondent; only import low-speed printers and typewriters into the 

United States. Therefore, respondents assert, the focus of the domestic 

industry inquiry c should be on the low-speed printer/typewriter segment of 

the domestic market, which is the segment targeted by respondents' 

imports. Since Qume does not now manufacture a low speed printer in the 

United States, and has never manufactured rotary wheel typewriters, 

respondents assert that there is no domestic industry. 

Qume counters this argument with the proposition that although Qume 

now manufactures its low-speed printer in Taiwan and purchases another 

low-speed printer from a manufacturer in Japan, during 1983 it 

manufactured a low-speed printer in Puerto Rlco, namely the Sprint 8/20. 

In addition, Qume claims that development work and manufacture of 

prototypes for the Virgo printer was done in the United States In 1983 

and early 1984. In light of these factors, and in Consideration of the 

nature of Qume's operations, complainant suggests that the appropriate 

time for consideration of the definition of the domestic industry ie the 

time of filing the complaint in Rotary Wheels I. (CB'at 24-25: CRB at 

2 8 ) .  

The Commission staff takes the position that Rotary wheels I was a 

separate investigation having a different caption and different - 

respondents. Therefore, domestic activities of Qume prior to January 27, 

1984 are irrelevant to the present investigation. (SRB at 1-21, 
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Although the Commission has in the past, in appropriate cases, 

segmented the domestic industry to consider only that part of the 

industry that is producing the patent and is adversely affected by 

respondents' importations, such an approach is not appropriate in the 

c 

present investigation. 

Inv. No. 337-TA-137 (1982). The purpose of such a division of the 

e, e.g., Certain Heavy-Duty Staple Gun Tackers, 

domestic industry is to "focus on the actual point at which the 

infringing imports have an adverse impact" and to "assess the economic 

impact which the unauthorized importations and sale" have upon that 

segment only. Headboxes, 213 U.S.P.Q. at 304. In short, the scope of 

the domestic industry considered i s  defined by the nature of the injury 

alleged. 

In this case, Qume has alleged that respondents' importations have 

caused injury to the entire operations of the domestic ilrrhrstry, 

including all models of domestically produced printers, irrespective of 

speed. The definition of the market for daisywheel printers is a central 

issue in the injury determination in this case, not to be short-circuited 

by a segmented definition of the domestic industry. Therefore, the 8 

domestic industry is defined principally by complainant's domestic 

operations devoted to exploitation of the '129 patent. Arty determination 

as to models of printers to be included or excluded from that domestic - 

industry must be based on the nature and extent of Qume's activities in 

the United States, not on the speed of the printer produced. 
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In determining the time frame for defining the domestic industry, 

considerable emphasis has been placed by the parties on Ballybidway Mfg. 

Co. v .  U.S. International Trade Commission, 219 U.S.P.Q. 97 (Fed Cfr. 

1983) 

circumstances of that case, the proper date for determining whether there 

c 

In Bally/Midway, the C.A.F.C. concluded that under the 

was a domestic industry "was the date on which the complaint war filed 

rather than the date on which the Commission rendered its decision." fd. 
at 100. The Court also indicated that the focus of this inquiry ir based 

on the actual business operations that the Commission is concerned to 

protect from unfair competition in the application of Section 337. Id. 
From this context, it does not appear that the Court saw any magic in the 

4 date of filing the complaint from which all analysis must flow, but 

rather that the industry must be defined in accordance with market 

realities. 

The circumstances of the present case compel the conclusion that the 

date of filing the complaint has less significance than in most Section 

337 investigations. A complaint was filed by Qume in March 1983 alleging 

infringement of the '129 patent by s i x  respondents. Upan institution o n  ' 

April 15, 1983, this investigation became Inv. No. 337-TA-145, referred 

to as Rotary Wheels I herein. A short time later, Qume moved to rrac-nd 

the complaint to join an additional four respondents. Shortly - 

thereafter, the investigation waa designated "more complicated,n and the 

statutory deadlines were extended to the maximum time permitted by the 
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rules .  A: a 'preliminary conference held to discuss the "more 

complicated" designation in Rotary Wheels I, Qume indicated the 

possibility that it would seek to join additional respondents in that 

investigation. 

c 

(See Additional Findings with Respect to Designation of 

this Investigation as "More Complicated" Submitted Pursuant to CamIriiSSiOn 

Order of October 6, 1983, at 4, 110, Inv. No. 337-TA-145, October 17, 

1983) 

. 
The statutory time limits imposed by Section 337 prevented any 

possible extension of Rotary Wheels I by the addition of new 

respondents. Therefore, on January 27, 1984, Qume filed a second 

I complaint alleging infringement of the '129 patent, which complaint forms 

the basis of the present investigation. All of the respondents in Rotary 

Wheels I ultimately entered into settlement agreements with Qume, and the 

matter did not go to trial. 

was not finally terminated until after the commencement of  the prercnt 

investigation, Rotary Wheels 11. 

(See FF 363-375). However, Rotary Wheels I 
.' 

Thus, although there are technically two investigations, they both 

involve the same patent, the same products -- i.e., rotary wheel printers 

and typewriters, and the same domestic industry. The evidence on this - 

I 

record establishes that all of the respondents remaining in Rotary Wheels - 

- 11 were engaged in the importation and-sale of the accused products in 

the United States in at least 1983, during the pendency o f  Rotary Wheels 

- I. (FF 265-275). In a very real sense, RDtatY Wheels If i s  a 

continuation of Rotary Wheels I. 
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Therefore, the notion that the domestic activities of Qume prior to 

, 

January 27, 1984, should be disregarded for purposes of defining the 

domestic industry in this investigation, does not comport with a 
c 

reasonable appraisal of the particular circumstances of this case. To 

the extent that a date must be fixed for defining the domestic industry, 

the date of filing the complaint in Rotary Wheels I, or March 16, 1983, 

is appropriate under the rationale set forth in BallyFIidway. 

The record establishes that in 1983, Qume was manufacturing i t a  

Sprint series of rotary wheel printers in both San Jose and Puerto Rico. 

(FF 276-279). These printers are identified by a model number which 

includes the rated speed'at which the printer operates. 

relevant time, Qume's Sprint printers were manufactured in speeds ranging 

During the 

from 20-75 cps, the majority of them ranging, in 5 cps incrementa, from 

30-55 CPS. (FF 23, 286) .  

In conjunction with respondents' contention that the domestic 

industry should be measured as of January 27, 1984, it i s  further alleged 

that Qume does not domestically manufacture a low-speed printer. This 1 

controversy is centered on Qume's Sprint 8/20 printer. 

The facts relevant to this issue indicate that Qume entered into a 
- 

contract in 1982 with Raytheon for the production of 10,000 low-speed 

printers. Qume modified its Sprint 8/35 printer to make the Sprint 8/20, 
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1. 

and i n  1293, approximately 1,000 20 cps printers were manufactured i n  

Puerto Rico. The o r i g i na l  contract price o f  per u n i t  was to  be 

per u n i t  by January 1984 .  The contract was not a 

fu l f i l l ed ,  i n  part because Raytheon went out of the word processing 

business. Qume sold the majority o f  the 8/20 printers manufactured 

during 1983, and has not manufactured any since. (FF 287, 288) .  

c 

The primary significance of these facts relates to  the issue of 

injury, and w i l l  be considered infra.  However, for  purposes of def in ing  

the scope of the domestic industry, I f i n d  that Qume's domestic 

operations i n  exploitation of the suit patent during the relevant time 

period include manufacture i n  Puerto Rico of the low-speed Spr int  8/20 

printer. 

C. The Letterpro 20 and the Virgo 

Qume's presence i n  the low-speed segment of  the printer market ie 

currently accomplished w i t h  the LetterPro 20 and the Virgo. The 

Letterpro 20 i s  a 20 cps printer manufactured by Icohoku Ricoh in Japan 

and purchased by Qume for sale i n  the United States. (FF 24, 289). Qume 
. 

and Tohoku Ricoh jointly worked out the specifications and quality 

control program for the Letterpro, and Qume paid for the customized 

tooling t h a t  was developed by Tohoku Ricoh. (PP 292, 293) .  

- 
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Qume also sells the Virgo, a 25 cps printer, in the United States. 

This printer was developed by Qume in 1983, and the first prototypes were 

.manufactured at San Jose. Production in Taiwan begs!? in about June 
c 

1984. (FF 311-312, 314-315, 318). 

When a portion or all of the production of a product which falls 

under complainant's patent occurs outside of the United States, 

determination of the existence of a domestic industry requires an 

evaluation of the nature and significance of the activities in the United 

States carried out in connection with that product. Certain Miniature, 

Battery-Operated, All-Terrain Wheeled Vehicles, Inv. No. 337-TA-122 

(19821, aff'd sub. E. Schaper Manufacturing Co. V. U.S. International 

Trade Commission, 219 U.S.P.Q. 665 (Fed. Cir. 1983). To reach this 

determination, the Commission has utilized analysis of the value added to 

the product by activities in the United States as a percentage of the 

product's total value. Certain Cube Puzzles, Inv. No. 337-TA-112, 219 

U.S.P.Q. at 322, 334-35 (1982) (Cube Puzzles). 

In'the present investigation, Qume has calculated the costs it has 

incurred in the United States in connection with the LetterPro and the 

Virgo. (FF 300, 301, 323). These costs include engineering, marketing 

and sales activities, quality assurance, project management, 

tooling/manufacturing support, kit development, and administrative 

expenses and interest allocation. (FF 300-310, 323-329). The record 

- 
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does not disclose w h a t  percentage these costs  comprise of  the to ta l  cost  

of production of either the LetterPro or the Virgo. 

c 

The types of  expenses t h a t  may be considered t o  add value t o  a 

product consist o f  production-related costs ,  such a s  q u a l i t y  control,  

repair and packaging. fd. a t  334-35. Activit ies  incident t o  sa le ,  euch 

as advertising and promotion, or of a nature and on a comparable scale t o  

any importer, may not be included i n  an assessment of the domestic 

industry. Schaper, 219 U.S.P.Q. a t  669. Preliminary design, l i c e n s i n g ,  

and the cost  of accessories are also excluded from consideration. fd. a t  

667-68. 

I 

On the basis of these c r i t e r i a ,  very few of  Qume's costs  incurred i n  

the United States i n  connection w i t h  the LetterPro and the Virgo ace 

probative o f  the value added for purposes of evaluating the existence of 

a domestic industry for the products. Of the costs indicated for the 

LetterPro, the engineering and marketing a c t i v i t i e s  were largely 

pre-production expenses. The remaining marketing activities re late  t o  

promotion and cost  of sa les ,  and are t h u s  not includable production-type 

expenses. (FF 3 0 2 - 3 0 4 ) .  Although Qume participated i n  establishing the 

q u a l i t y  control program for the Letterpro, the q u a l i t y  control function 

i s  carried out by Tohoku Ricoh i n  Japan, and QUme's a c t i v i t y  appears to  

be only sampling and monitoring. (FF 293, 2 9 6 ) .  A large portion of  

Qume's Project Management expenses related to  preliminary negotiations 

w i t h  Ricoh and the cost of t r ips  to Japan. These expenses are not 

I 

- 
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indicative of. v a l u e  added domestically t o  the Letterpro. (FF 3 0 6 ) .  The 

k i t  t h a t  Qume developed for  the LetterPro is  essent ia l ly  an accessory 

t h a t  cannot be included a s  a production a c t i v i t y  under the suit patent. 

(FF 3 0 7 ) .  The Tooling expense, although incurred by Qume, was developed 

i n  Japan by Ricoh, and is not appropriate for inclusion i n  the domestic 

industry. (FF 3 0 8 ) .  F i n a l l y ,  Qume's administrative and i n t e r e s t  

a l locat ions  are based on estimated sales  o f  the LetterPro and cannot be 

considered an expense that adds value t o  the product. Accordingly, t h e y  

are not appropriately included i n  an assessment of the domestic 

industry. (FF 309 ) .  

The costs  specif ied by Qume as having been incurred i n  the United 

States  i n  connection w i t h  the Virgo are substantial ly the same as those 

l i s t e d  for the Letterpro, and are largely excludable from consideration 

o f  the domestic industry f o r  the reasons stated above. I n  addition, Qume 

has  included the cost  of duties and a freight rebate i n  connection w i t h  

the Virgo. (FF 323-330). These expenses are part icular ly  at tr ibutable  

t o  importation, and a r e ,  therefore, excluded from any'evaluation of the 

domestic industry. 

* 

Some of Qume's witnesses have t e s t i f i e d  that  commercial quantit ies  of 

the Virgo were manufactured i n  the United States  before production began 

i n  Taiwan. 

evidence i n  the record indicates ,  by contrast ,  that a small number o f  

prototypes were made i n  San Jose i n  about September 1983.  (FF 315; CX 

(Lee, Tr. 1 3 8 - 3 9 ;  GOwer, T r .  307-09 ;  Shires ,  T r .  3 8 7 ) .  Other 

249 



218). There is no independent evidence to corroborate the testimony that 

commercial quantities of the Virgo were made in San Jose. In view of the 

proposal of-November 1983 to set up production of the Virgo in Taiwan (FF 

311) , there is no reason to conclude that Qume ever intended to 
manufacture more than pre-production prototypes in San Jose. 

From the foregoing, it is clear that the costs attributed by Qume to 

activities occurring in the United States in relation to the Letterpro 

and the Virgo are not probative of the existence of a domestic indurtry 

for those products. 

production activities, its domestic activities relating to Letterpro and 

Virgo alone would not be sufficient to support the finding of a domestic 

industry . 

If  Qume were not engaged in other domestic 

I 

On the basis of the evidence of record, I find that the domestic 

industry in this investigation consists of the domestic facilities of 

Qume during 1983 devoted to production of rotary wheel printers in 

accordance with the '129 patent, which includes production of the Sprint 

8/20. (FF 287, 288, 334). This definition does not include any I 

activities related to the Letterpro, which has not been proven to embody 

the suit patent, or the activities of Qume!.s licensees, Xerox and IBM, 

who have not been shown to exploit the invention of the '129 patent. (FF 

259, 264, 291, 333). 
- 
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VII. EFFICIENT AND ECONOMIC OPERATION 

c 

Complainant must establish that the domestic industry, as defined, is 

economically and efficiently operated. Customarily, the Commission has 

considered the following factors to be indicative of efficient and 

economic operation: (1) use of modern equipment and procedures; (2) 

substantial investment in research and development: (3) effective quality 

control programs: ( 4 )  successful sales campaigns: (5) sustained 

profitable operations and (6) incentive benefit programs for employees. 

In-the-Ear Hearing A i d s ,  T.C. Pub. No. 182, at 20-21 (196611 Certain Pumg 

Top Containers, Inv. No. 337-TA-59 (1974); Certain Automatic Crankpin 

Grinders, Inv. No. 337-TA-60, at 14-15 (1979): Certain Spring Assemblies 

and Components Thereof and Methods for Their Manufacture, Inv. No. 

337-TA-88, 216 U . S . P . Q .  225, 242 (1981) (Spring Assemblies). 

The application of these criteria to Qume's domestic operations 

indicates that Qume scores high marks with respect to'the efficiency and 

economy of its operations. Both of Qume's facilities in San Jose and 

Puerto Rico are modern facilities which utilize skilled employees and 
. 

offer attractive employee benefits which encourage longevity in 

employment. (FF 335-310). Qume Caribe's manufacturing Operations have 

exhibited consistent growth over the years, end utilize state of the art 

equipment and procedures. (FF 337, 347-348). Qume has committed 

substantial resources to printer research and development, and has 

251 



consistently sought to improve its products and reduce its manufacturing 

costs by reducing the number of parts needed and by automating its 

productionznd testing to the extent possible. (FF 343, 344). QUme's 

advertising expenditures have consistently increased since 1980, and its 

unit sales and revenues have exhibited consistent growth. (FF 345, 346, 

3 6 0 ) .  In addition, Qume has established extensive and elaborate quality 

control procedures, which it carries out scrupulously at every stage of 

production to ensure a reliable, high quality end product. (FF 349-359). 

E 

Although respondents do not take issue with the foregoing indications 

of Qume's efficiency and economy of operations, they do allege that the 

domestic industry, to the extent there is one, is not efficiently and 

economically operated. This allegation i s  premised on respondents' 

contention that Qume has engaged in unfair trade practices and 

anticompetitive conduct. It is respondents' position that Qume brought 

this and the preceding investigation on the basis of a fraudulently 

obtained patent without sufficient ground for its charges of infringement 

by respondents' products. In addition, respondents contend that QUme's 

contract with Tohoku-Ricoh for the LetterPro was in reality an 

anticompetitive attempt to control the low-speed segment of the market 
* 

and to prevent Tohoku-Ricoh from entering that market. Finally, 

respondents claim that Qume has engaged in unfair trade practices by 

obtaining unlawful subsidies from the Government of Taiwan in setting up 
- 

its Virgo operations. 
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I , 

Respondents' novel theory concerning the efficiency and economy of 

Qume's operations, unsupported as it is by legal precedent or the weight 

of evidence of record, is without merit. 
c 

My previous findings concerning 

the validity and infringement of the '129 patent negate any notion that 

Qume's investigation of this or the previous investigation was unfounded 

or anticompetitive. Furthermore, the statements made by Mr. Lee which 

form the basis of respondents' position concerning Qume's relatione with 

Tohoku-Ricoh d o  not warrant the sinister implications suggested by 

respondents, particularly in the absence of any substantial, reliable and 

probative record evidence of unlawful or anticompetitive conduct by Qume 

in connection with its contractual relatione with Ricoh. Finally, it is 

unclear how Qume's activities in Taiwan have any bearing on the efficient 

and economic operation of the domestic industry. Nevertheless, there has 

been no evidence presented on this record to support the proposition that 

the benefits obtained by Qume from the Taiwanese Government could by any 

stretch of the imagination be characterized as unlawful subsidies. 

Accordingly, on the basis of the evidence of record, I find that the 

domestic industry as previously defined herein is efficiently and 

economically operated. (FF 361). 

I 
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VIII. PRFVENTION OF ESTABLISHMENT 

c 

On November 7, 1984, complainant filed a third motion to amend the 

complaint to include as an alternative allegation of injury that the 

effect or tendency of respondents' alleged unfair acts i s  to prevent the 

establishment of an efficiently and economically operated industry in the 

United States. (Motion Docket No. 185-77). This motion i s  opposed by 

respondents and the Commission investigative attorney. 

Qume alleges that the basis for this motion is to respond to the 

position of respondents and staff, as first stated in their prehearing 

statements, that there is no domestic industry in the low end segment of 

the rotary wheel market, hence there can be no injury caused by 
I 

respondents' importations and sales. It is Qume's position that the 

parties have been on notice of this alternative allegation since well 
. 

before the hearing, thus no prejudice would result to the parties by this 

change in the scope of the investigation. AS this motion was filed after 

the close of Qume's case-in-chief, Qume alleged that no additional proof 

on this issue was required. 
e 

Respondents and staff oppose Qume's motion on the basis that it is 

belated and does prejudice them by foreclosing the opportunity to obtain 

discovery or adequately respond to this new allegation. In addition, it 
- 
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is argued that the alternative claim of prevention of establishment is 

entirely inconsistent with Qume's primary position of injury to an 

existing dosestic industry. 

Rule 210.22(a) allows amendment of the complaint after institution of 

an investigation "for good cause shown upon such conditions as are 

necessary to avoid prejudicing the public interest and the rights of the 

parties to the investigation by a change in the scope of the 

investigation which results from such amendment." In the present case, 

neither theicomplaint nor the notice of investigation alleged prevention 

of establishment as an issue in this case. In view of the different 

nature of proof required to prevail on this issue to meet the specific 

legal standards set forth by the Conmission, which are distinct from the 

elements required to prove injury, the proposed amendment to the 

complaint does result in a significant change in the scope of the 

investigation. Notwithstanding complainant's assertion that the evidence 

presented at hearing would also support its claim of prevention of 

establishment, such belated notice to respondents and'staff of QUme's 

intention to pursue this claim effectively prevented them,from either 

preparing or presenting a defense to this allegation. The prejudice to 
* 

the parties that would result from such a change in the scope of the 

investigation prevents favorable consideration of Qume's proposed 
- 

amendment. 
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Qume also suggests that it i s  appropriate i n  this  instance to aimply 

1. 

conform thepleadings to the evidence. Rule 210.22(c) provides t h a t  

when issues not raised by the pleadings o r .  
notice of investigation, but  reasonably w i t h i n  
the scope of the pleadings and notice,  are 
considered during the t a k i n g  of evidence by 
express or implied consent of the part ies ,  they I 

shall  be treated i n  a l l  respects as if they had 
been raised i n  the pleadings and notice. Such 
amendments of the pleadings and notice as may be 
necessary to make them conform to  the evidence 
and to raise such issues shall  be allowed a t  any 
time, and s h a l l  be effect ive  w i t h  respect t o  a l l  
parties who have expressly or impliedly consented. 

There are several reasons why i t  is inappropriate to  conform t h e  

pleadings i n  th is  instance. F i r s t ,  the issue of  prevention of 

establishment is not readily w i t h i n  the scope of  the existing 

pleadings. The notice of investigation, w h i c h  defines the scope of 

this  proceeding, provides only for an inquiry into whether there is an 

e f fec t  or tendency to  destroy or s u b s t a n t i a l l y  injure an industry, 

e f f ic ient ly  and economically operated, i n  the United states.  This 

inquiry i s  premised on the existence of a domestic industry, and Qume 

has consistently alleged that there is a domestic industry. A new 

allegation, made a t  the commencement of  t r i a l ,  t h a t  a domestic indurrtry 

I 

has been prevented from being established i s  inconsistent w i t h  the 

issues a s  set forth i n  the notice of investigation and confirmed a t  the 

Preliminary conference held early i n  these proceedings. Therefore, 

- 

this  amendment i s  not reasonably w i t h i n  the scope of  the pleadings. 
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Second, the evidence presented at trial did not specifically raise 

the issue of prevention of establishment. The Commission has set forth 

the standard to be applied to determine this issue: 
c 

the prevention clause of section 337 protects two 
categories of parties: (1) parties which have 
just begun manufacturing operations and for which 
section 337 violations would have the effect or 
tendency of frustrating efforts to stabilize such 
operations; and (2) parties which are about to 
commence production and for which section 337 
violations would have the effect or tendency of 
frustrating efforts to found a business. 

Freezing Attachments, 195 U.S.P.Q. at 657. The second category ie 

referred to by the Commission as an "embryo industry." In order to be 

entitled to relief under this clause, there must be a showing of a 

readiness to commence production. This requirement is based on the 

Commission's concern that if a remedy were issued before complainant 

had demonstrated a readiness to commence production, the remedy could 

remove all incentive to establish a domestic industry, and complainant 

could simply continue to import the patented product. Id. at 657, 658. 

. 
The evidence on this record does not correspond to the embryo 

industry contemplated in Freezing Attachments. As will be discussed at 

greater length in connection with the issue of injury, complainant's - 

position has been that it was producing a low cost printer in the 

United States, and that due to respondents' actions, it haa been forced 

- 
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to commence production offshore. 

to a party who has never manufactured the patented article in this 

This allegation does not correspond 

country, or who has only begun to manufacture in the United States. In 

past Commission decisions where this issue has been considered, the 
c 

complainant has been a party who was previously engaged in manufacture 

abroad, and who is just beginning to manufacture in the United States. 

See, e.g., Certain Caulking Guns, Inv. No. 337-TA-13( (1983): Certain 

Meat Deboning Machines, Inv. No. 337-TA-181 (1984). 

The opposite situation has been alleged here. Although there has 

been some testimony to the effect that Qume would like to return ita 

offshore production to Puerto Rico, there i s  no independent evidence of 

any concrete plans or steps taken to do so. (Gower, CX 165, at 9). 

Thus, this unsupported testimony cannot meet the threshhold requirement 

of a readiness to commence production, and I find that the evidence 

presented at trial was not sufficient to raise the issue of prevention 

of establishment. 

Finally, it is quite clear that neither respondents nor the staff 

have in any way consented to this issue. In view of their express I 

opposition to the proposed amendment, they cannot be said to have 

implicitly consented to it. 

of establishment issue from this investigation throughout discovery 

In addition, the absence of the prevention 
- 

prevented respondents and staff from presenting any evidence at the 
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hearing to counter complainant's allegations. The express opposition 

of respondents and staff to the amendment proposed precludes the 

possibility-of conforming the pleadings. 

F w  the reasons stated herein, and i n  view of the pttxedural and 

substantive defects inherent in camg4ainant's proposed amendment, 

Motion 185-77 i s  hereby denied. 

, 

. 
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In order to prevail unl 
c 

I X .  INJURY 

er Section 337, complainant mu-t establish that -he 

effect or tendency of respondents' unfair acts and unfair methods of 

competition is to destroy or substantially injure the domestic industry. This 

element requires proof separate and independent from proof of the unfair act. 

Furthermore, complainant must establish a causal connection .between the injury 

suffered and the unfair acts of respondents. Spring Assemblies, 216 U.S.P.Q. 

at 243; Certain Limited-Charge Cell Culture Microcarriers, Inv. No. 

337-TA-129, 221 U.S.P.Q. 1165, 1182 (1983). 

A. Substantial Injury 

The Commission has customarily considered relevant indications of injury 

to include evidence of (1) lost sales, (2) volume of imports and capacity to 

increase imports, (3) loss of profits, ( 4 )  loss of market share? (5) 

underselling, (6) declining sales, (7) excess domestic capacity, (8 )  inability 

to raise prices to meet increased production costs, and ( 9 )  trends in market 

demand. Certain Vertical Milling Machines and Parts, Attachments, and 

Accessories Thereto, Inv. No. 337-TA-133, 223 U.S.P.Q. 332, 348 (1984) i Spiins 

Assemblies, 216 U.S.P.Q. at 242-43; Certain Roller Units, Inv. No. 337-TA-44, 

208 U.S.P.Q. 141, 144 (1979); Reclosable Plastic Bags, Inv. No. 337-TA-22, 192 

U.S.P.Q. 674, 680 (1977). 
- 
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1. Inclusion of imports of settled respondents from 
Ro ta r y  i\+'hcels I and Rotary Wheels I1 

A preliminary consideration in assessing' injury to the domestic industry 

in this case is the issue of whether or not to include in that assessment the 

imports of settled respondents in both Rotary Wheels I and.Rotary Wheels 11. 

Complainantrasserts that the imports by settled respondents in both 

investigations should be considered: the Commission investigative attorney 

believes that only the imports from the Rotary Wheels If investigation should 

be included: and respondents contend that only the imports of the remaining, 

nonsettling respondents should be considered. 

It appears that the issue of inclusion of imports of respondents from an 

earlier investigation has only arisen on one occasion. 

Slicers and Components Thereof, Inv. No. 337-TA-76, 219 U.S.P.Q. 176 (1981) 

(Food Slicers 11), the Commission declined to include in its consideration of 

injury the product of respondents from Food Slicers I, Certain Food Slicers 

and Components Thereof, Inv. No. 337-TA-38 (1978). Food Slicers I had been 

terminated approximately a year and a half before the commencement of Food 

Slicers If on the basis of settlement agreements in which respondent8 agreed 

to cease importation of the accused product. The Commission in Food Slicers 

- I1 determined that there was no showing of any relationship between the 

products involved in the first and second investigation, nor was there any, 

evidence that the respondents in the first investigation were in bteachpf 

their agreements not to import. Food Slicers 11, 219 U.S.P.Q. at 182. 

In Certain Food 

The Commission investigative attorney suggests that the rationale of Food 

Slicers If is applicable here, and that any factual differences between this 

investigation and Food Slicers I1 are distinctions without a difference. In 

addition, the Commission staff asserts that the respondents in Rotary Wheels I 
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were partics to a separate investigation who did not participate in Rotary 

Wheels 2 or appear to represent their interests.at the hearing. 

contended that the discovery in Rotary Wheels If was directed to the injury, 

if any, suffered by Qume at the hands of respondents in Rotary W h e e l s z .  

Finally, t k  staff asserts that Qume entered into settlement agreements with 

It is 

substantially all of the respondents in Rotary wheels I, thus importation and 

sale of products by those parties i s  now licensed. 
w 

A review of the particular circumstances of this case leads me to the 

conclusion that the facts are significantly different than those present in 

Food Slicers I1 to the point that a different outcome i s  warranted. As noted 

above, in connection with the domestic industry analysis, Rotary Wheels I1 is 

essentially a continuation of Rotary Wheels I, inasmuch as the same patent, 

the same type of product and the same domestic industry are involved, and the 

two investigations overlapped in time. In addition, unlike Food Slicers I, 

the settled respondents in Rotary Wheels I have not ceased importation of 

their product, but rather continue to be a significant market force and source 

of competition to Qume, even though Qume receives the benefit of royalties 

from sales made by those companies. 

A finding that the activities of respondents in Rotary Wheels I are 

irrelevant to Rotary Wheels I1 would distort the analysis of the rather 

complex market environment involved in this case and artificially ignore the 

realities of the marketplace. At the same time, it should be emphasized that 

. 
- 

by taking cognizance of the activities and impact of respondents from Rotary 

wheels I in this injury determination, complaihant is not relieved of the 

obligation of establishing a nexus between the injury suffered and the 

activities of the respondents remaining in Rotary Wheels 11. 
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In view of the Commission staff's assertion that the activities of the 

settled respondents fros Rotary Wheels I1 should be considered in the 

determination of injury, the distinctions drawn to the Rotary Wheels I 

respondentcare not persuasive. The Rotary Wheels I1 respondents also did nc 

participate in this investigation or appear at the hearing, and their 

continued sales in this country now 13180 are licensed. Accordingly, those 

particular factors are not dispositive of the appropriateness of considering 

the imports of settled respondents. For the foregoing reasons, to the extent 

that the activities of settled respondents are considered in this injury 

determination, little distinction w i l l  be made between the Rotary Wheels I and 

Rotary Wheels I1 respondents. 

The Commission has on occasion considered "whether it is proper to 

aggregate the impact of imports by parties who have been terminated from an 

investigation on the basis of legitimate settlement or licensing agreements." 

In Food Slicers 11 the Commission stated the following position: 

We do not intend to discourage the amicable settlement 
of section 337 actions. We conclude that injury from 
imports by parties terminated from an investigation will 
as a general rule be relevant to the "effect' of 
imported devices, when there is 60me indication that an 
"unfair act" has occurred. In addition, import 
competition is an economic factor relevant to our s 

consideration of tendency to injure. For example, the 
presence of significant import competition may be an 
indication that a domestic industry is vulnerable to 
injury. ... The relevance of such imports will be - 
dependent on the facts presented. 

219 U.S.P.Q. at 183-84. Although the Commission has suggested that the 

foregoing statement of Food Slicers If does not dictate in every instance that 

the imports of settled respondents be found relevant, the circumstances in 
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which s u c h  imports are not relevant is still relatively uncharted territory. 

See Certain Trolley Wheel Assemblies, Inv. No. 337-TA-161, at 10 (1984)  

(Trolley Wheels). 

- 

Respondents suggest that imports of settled respandents should be 

considered only when the settlement agreement is with an importer, rather than 

a manufacturer, as in Trolley Wheels. In Trolley Wheels, the Commission 

considered important the fact that the settlement agreement was concluded with 

the importer rather than the source of the infringing imports. fd. However, 

in Certai Heavy-Duty Staple Gun Tackers, Inv. No. 337-TA-137 (1983) (Staple 

- Guns), the settlement agreements concluded by complainant covered both the 

manufacturer and the importers. Initial Determination, at 74. Although the 

Commission disagreed in its opinion in Trolley Wheels with the administrative 

law judge's interpretation in Staple Guns of the import of Food Slicers 11, it 

did not disapprove of the judge's inclusion of the imports of staple guns by 

I 

settled respondents in the injury determination in that case. See Staple 

- Guns, Notice of Commission Decision Not To Review Initial Detemination, 

issued December 29, 1983. (49 Fed. Reg. 668, January 5, 1984). See also 

Trolley Wheels, supra, at 10. Thus, although the identity of the settled 

respondent as an importer or manufacturer may be important in certain 

circumstances, it is not dispositive of this issue. 
I 

The Commission investigative attorney also notes that as a result of 

Qume's settlement agreements with respondents, the continued importations by 

those parties are now licensed. It must be presumed that both complainant and 

respondent derive some benefit from the amicable settlement of a Section 337 

investigation. It does not appear from past Commission decisions that because 

complainant benefits from the terms of a settlement agreement, the activities 
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of that terminated respondent before settlement are no longer relevant to the 

issue of injury. In Trolley Wheels, the settling respondent sent its 

remaining inventory of trolley wheels to complainant, and effectively stopped 

competing with complainant, thereby terminating the alleged unfair act. 

Trolley Wheels, supra, Order No. 9, issued February 27, 1984. In Staple Guns, 

the respondent manufacturer agreed to refrain from manufacturing and selling a 

staple gun that copied the appearance of complainant's gun. Staple Guns, 

supra, Order No. 25, issued October 11, 1983. In neither case did these 

factors preclude consideration of the impact of these respondents' activities 

before the conclusion of a settlement agreement. Accordingly, the fact that 

the settled respondents in this case are now importing rotary wheel printers 

and typewriters under license does not preclude consideration of the impact of 

their activities before they became licensees. 

Another factor relevant to whether the imports of settling respondents 

should be aggregated is consideration of whether there is an unfair act. 

Recently, the Commission has stated its belief that there must be a finding of 

an unfair act with respect to a settled respondent in order to coneider the 

impact of that party's importations. Certain Foam Earplugs, Inv. No. 

337-TA-184, Notice of Commission Decision Not To Review Initial 

Determination: Deadline for Filing Written Submissions on Remedy, the Public 

Interest and Bonding, Supplementary Information, issued-January 22, 1985 ( 5 0  

Fed. Reg. 4277, January 30, 1985) (Earplugs); Certain Bag Closure Clips7 Inv. 

No. 337-TA-170, Notice of Commission Decision Not To Review Initial 

Determination; Deadline for Filing Written Submissions on Remedy, the Public 

Interest, and Bonding, Supplementary Information, issued September 7, 1984 (49 

Fed. Reg. 35872, September 12, 1984) (Bag Clips). 
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At the outset, it is noted that this requirement is much more strongly, 

although briefly, stated in Earplugs and Bag.Clips than the requirement in 

Food Slicers 'I1 that there be "some indication" that an unfair act has 

occurred. 219 U.S.P.Q. at 184. In Earplugs, the settlement agreements entered 

into by respondents specifically admitted infringement of the suit patent. 

Initial Determination, at 67-70, 106. In Bag Clips, the Commission 
c 

t 
disapproved of the administrative law judge's failure to make findings that 

the settled respondents had committed an unfair act, but found sufficient 

evidence to support a determination of injury by the remaining respondents. 

Bag Clips, Notice, supra at 2: Initial Determination, at 2-4, 13-16, 43-47. 

The present investigation highlights the potential conflict between the 

requirement that an unfair act be found before considering the impact of 

imports from a settled respondent, and the stated Commission policy favoring 

settlement. This i s  particularly so in light of the Commission's Rules of 

Practice and Procedure that allow Settlement without a finding of violation of 

Section 337. 19 C.F.R. 210.51(b) (21, (c); 211.22(a). Qume has concluded 

settlement agreements with thirteen former respondents from ROt8rY Wheels I 

and Rotary Wheels 11. (FF 363-375). As negotiated terms in several of these 

E 

agreements, infringement of the suit patent is specifically denied. (FF 365, 

367-369, 373). In the case of Ricoh, infringement i s  admitted. (FF 363). 

The majority of these agreements contain neither admission nor denial of 

infringement. (FF 364, 366, 370-372, 374, 375). Nevertheless, even in 

agreements where infringement is denied, the licensed product is defined by 

- 1  

- 

utilization of the patent, and it is a stated intention not to use the patent 

aLtet the expiration of the license granted. (See, m, Qume-Fujitsu 
Settlement Agreement, CX 209, I l ( b ) ,  3: see also FF 365371, 375). 
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To make an explicit finding herein that each of the settled respondents 

has engaged in an unfair act, would potentially negate a negotiated term in 

several of these settlement agreements, all of which have been approved by the 

Commission. However, the terms of these agreements implicitly, if not 

explicitlyrconcede infringement of the suit patent, and importation of the 

accused product, or in effect the commission of an unfair act. (FF 364-3751., 

Thus, whereas an independent determination of infringement could undermine the 

terms of these agreements, the contents of these agreements provide "some 

indication that an 'unfair act' has occurred." Food Slicers 11, 219 U.S.P.Q. 

at 184, Under these circumstances, and in view of my findings that the suit 

patent is valid and infringed by the remaining respondents, there appears to 

be little risk of erroneously aggregating the imports o f  respondents who have 

not engaged in an unfair act. 

For the foregoing reasons, I find that under the facts of this case, the 

aggregate imports of the settled respondents from Rotary Wheels I and Rotary 

Wheels 11 are relevant to consideration of the effect or tendency to 

substantially injure the domestic industry. 

2. Segmentation of the rotary wheel market 

* 

Determination of the effect or tendency to substantially injure'the 

domestic industry in this case is a complicated matter, in large part h e  to 

the rapid evolution of the relevant market, and the myriad of often 

conflicting opinions as to the forces that are affecting this evolution as 

well as to the direction that the market is headed.- 12' In spite of the 

- 121 In this connection, I note that both complainant and respondents 
presented expert economic testimony at the hearing. Complainant's expert was 

(Footnote continued to page 268) 
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apparent contradictions which pervade this issue, the emerging market trends, 

which a r e  described with a reasonable degree.of consistency by various sources 

in the record, provide a basis for the determination of this issue, as 

discussed hereinafter. 

The central proposition relied on by respondents and staff in support of 

their contention that there has been no injury to the domestic industry is 

that the United States market for rotary wheel printing devices is 

characterized by a high end and a low end. It is further alleged that because * 
Qume competes in the high end of the market and respondents compete in the low 

end, there is no competition between Qume and respondents, thus, any injury 

suffered by Qume is not caused by respondents. The evidence of record 

establishes that Qume markets rotary wheel printers ranging in speed from 

20-75 cps. (FF 23, 24, 286, 289). The low speed printers currently sold by 

(Footnote continued from page 267) 
Mr. Lloyd Oliver, President of Glassman-Oliver Economic Consultants, Inc. Mr. 
Oliver is an economic consultant who provides consultant services to 
government and business primarily dealing with economic efficiency of firms 
and industries, and the effects on competition of mergers, various trade 
practices and governmental regulations. (CX 169, Oliver W.S.) Respondents' 
expert was Mr. Thomas Billadeau, Vice President, Gartner Group, Inc. Mr. 
Billadeau is an expert in the field of office automation who provides product 
specification, review and analysis to many major office automation vendors,. 
(RXE 134, Billadeau, W.S.). 

Although Mr. Billadeau is no doubt a qualified expert in the field of- 
office automation, his testimony in this investigation has been found to be of 
marginal value due to its foundation in generalities, its lack of focus on 
unique factors specific to this case, and the inability to ascertain the 
factual basis underlying the opinions expressed. 
W . S . ;  Billadeau, T r .  2176-2318). By contrast, Mr. Oliver's testimony took 
specific account of the parties to this investigation and the factors peculiar 
to the market defined under Section 337. (See CX 169, Oliver W.8.; Oliver, 
TK. 486-563). In addition, the background information which Mr. Oliver used 
to formulate his opinion appears in this record, for the limited purpose of 
indicating the basis for his opinion (unless otherwise received for all 
purposes). This has allowed an evaluation of the validity of the conclusions 
reached by Mr. Oliver as well as of their applicability to this investigation 
in l i g h t  of other evidence on the record. As a result, Mr. Oliver's testimony 
has been found to be more probative of the economic issues presented in this 
case. 

(& W E  134, Billadeau 



Gume, i.?., the LetterPro 20 and Virgo, are both manufactured outside of the 

, 

United States. (FF 24, 289, 290, 311-3181. .The. rotary wheel printers and 

typewriters marketed by the remaining respondents in this investigation range 

in speed from 10-20 cps. (FF 25-28). 

Market segmentation has been defined in various ways on this record. One, 

method of dividing the market that appears to be generally utilized in the 

industry is by speed. Mr. Billadeau has utilized a four-tiered division of 

0-20 cps,. 20-30 cps, 31-60 cps, and 61-plust in which the strongest segments 

are the 0-20 cps and 31-60 cps markets. ( M E  134, Billadeau W.S., at 2-3). 

Some Dataquest documents that segment the market by speed have used the same 

speed divisions, or relatively close variations, such as 0-25 cp6, 26-60 cps, 

and 61-plus. (cf. Cx 1092, 1116).- 13' Certain Qume dccuments suggest a 

- 13/ 
were received into evidence for the limited pu'rpose of demonstrating the basis 
Of Mr. Oliver's expert opinion, Order No. 55, issued January 9, 1985, was an 
order to show cause why certain exhibits should not be received into evidence 
without limitation. All parties responded to this order. In addition, Qume 
filed a motion for leave to reply to respondents' and staff's responses to 
this order. (Motion Docket No. 185-83). Leave to reply i s  hereby granted, 

In connection with certain Dataquest documents and other documents that 

OF the documents included in Order No. 55, respondents and staff do not 
object to the receipt of CX 350, 352, 354, 363, 364, 1138, 1174, 1175, and 
1177. Accordingly, each of these documents is received in evidence without 
limitation. Although CX 1141 was not covered by Order No. 55, it falls into 
the same category as CX 1138, and also is referenced in Nakajima's answers to 
the Commission investigative attorney's interrogatories as Bates Nos. - 

00651-53. In view of the status of this document as a business 
record of Nakajima, the Commission should have access to this relevant 
information. Therefore, CX 1141 is also received in evidence without 
1 imitation. 

(SX 26). 

With respect to several Dataquest documents, the Commission staff has 
stated a continuing objection on the basis of completeness of the document 
and/or unauthenticated handwriting. As with other documents that have been 
received, any handwriting that appears on these documents is specifically 
excluded. 
objections to the receipt of these documents without limitation. 

Respondents have also stated additional grounds for their 

(Footnote continued to page 270) 
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division of 12-20 cps, 20-35 cpSr 35-55 cps, and 55-70 cps. (FF 449). Thus, 

broadly speaking, speed i s  a useful identification of the low, middle and high 

ranges of the market, and may be correlated to a limited extent with price, 

but the precise speed division is somewhat arbitrary. (CX 169, Oliver W.S. t  

at lf-l7).-In short, the rated speed of a typewriter or printer, in and of 

itself, does not appear to be a primary factor in the choice of product 

purchased. (FF 431, 432). 

A more useful market division that has been described on thia record is 

based on function or end use. This segmentation identifies the market for 

typewriters and printers as the low end, consisting of portable and compacts, 

a 

(Footnote continued from page 269) 
Upon consideration of the arguments of respondents and staff concerning 

these documents, I overrule their objections, as appropriate, to CX 1036, 
1050, 1076, 1092, 1109-1111, 1113, 1114, 1116-i118, 1122-1124, and 1128-1130, 
and receive these documents without limitation. These documents originated 
with Dataquest and provide useful background information about the relevant 
market, as well as compilations and market analyses. To the extent that some 
of these documents are incomplete, and certain terms may not be apparent from 
their context, the weight to be given to these documents must be 
correspondingly restricted, although their relevance i s  not thereby 
eliminated. However, certain terms mentioned in one document may be 
specifically defined in another. In addition, Mr. Oliver has provided certain 
definitions obtained from Dataquest documents in his testimony. Dataquest,is 
an information source that i s  relied on in this industry. (Shires, Tr. 
396-98: Billadeau, Tr. 2201-02, 2316-17: Ayling, Tr. 1335). The information 
and compilations provided by Dataquest are not a substitute for primary 
evidence on this record, and the extent of  their use will be apparent inthis 
initial determination. Nevertheless, these documents emanate from a reliable 
source and will provide the Commission with a useful framework for assessing 
the market setting relevant to this investigation. 

. 

- 

CX 1126 and 1127 are incomplete documents which appear to be included in 
CX 1076. Accordingly, these two documents will not be received without 
limitation. 

CX 1279 is a manufacturing agreement between Sharp and Diablo. It is a 
business record from the files of Sharp, and is self-explantory without the 
need for additional testimony. As a licensing agreement between a respondent 
in the investigation and a licensee of Qume under the '129 patent, it is 
relevant to the issues in this case and should be available to the Commission 
without restriction. Accordingly, CX 1279 is received in evidence without 
limitation. 
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especially used by students: a second range of  o f f i c e  grade machines capable 

of sustaining heavy use and having limited display and limited memory: a t h i r d  

range having  greater memory and text  editing a b i l i t y ;  and the upper range 

consisting of  f u l l  word and information processing capabil i t ies .  (FF 420: CX 

1076). These four ranges may also be identified by use, i n  w h i c h  the lowest 

range i s  for personal use, e.g., w i t h  a personal computer; the second range . 
covers small business use, w h i c h  uses low-end word processing and small 

business computers: the third segment covers medium size  business w h i c h  uses 

f u l l  function word processing and small business computers: and the f i n a l  

segment, w h i c h  consists of large business, u t i l i z i n g  dedicated, or cluster  

type word processing. (FF 449). Each of  these four categories is 

characterized by lower cost  and lower speed a t  the low end, and progressively 

increasing speed and cost a t  the h i g h  end. (FF 420, 449) 

Qume's traditional market, and t h e  market where it maintains the greatest 

presence i s  the middle to  h i g h  range. Its sales have been primarily directed 

t o  OEMs i n  the p a s t ,  and it occupies a solid position i n  the market for 

dedicated, cluster-type word processing systems w h i c h  u t i l ize  printers of 

speeds greater t h a n  3 0  cps. (FF 4 2 1 ,  428).  

Due to the rapid expansion of  the market for microcomputers, the market 

for peripherals, i.e. , printing devices, is also undergoing a transformatibn. 

(FF 421, 426, 427). The effect  of  t h i s  market s h i f t  is t h a t  there is a trend 
- 

t o  decentralize word processing and data processing systems and to  adopt stand 

alone systems. (FF 4 2 7 ) .  The practical e f fec t  of t h i s  trend on the printer 

market i s  that a stand alone system w h i c h  u t i l i t e s  a single printing device 
5 "  

w i l l  tend to have a lower usage t h a n  a centralized WP system, and thus can 

make use of a lower speed, lower cos t ,  lower q u a l i t y  printer. (FF 431, 4 5 0 ) .  
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In addition, because the overall cost of the microcomputer is less than a 

large, centralized system, the printing device that accompanies the system 

must be commensurately low priced. (FF 426). 

The sigeificant growth in the market for microcomputers has been 

accompanied by rapid growth in the low-end segment of the printer market. (FF 

421, 426-428). Concurrently with this growth in this segment of the printer 1 

market, there has been a tremendous increase in competition in the United 

States market, particularly marked by the entry of new foreign manufacturers. 

(FF 376, 383, 421; see also, CX 169, Oliver W.S.,  at 28-30). A l l  o€ the 
1’ 

respondents remaining in this investigation market rotary wheel printing 

devices ranging in speed from 10-20 cps. (FF 25-28). 

Qume has taken the position that there should be no breakdown in the 

market based on speed for purposes of determining injury -- i.e., the relevant 

market consists of a continuum of all printing devices ranging from 0-75 cps. 

(Shires, CX 166, at 3 - 4 ) .  At the opposite end of the spectrum, respondents 

contend that there is a high end and a low end of the market, and that, in 

terms of speed, complainant is exclusively in the high end, and respondents 

are exclusively in the low end. An appraisal of the record in this regard 

indicates that market realities lie somewhere in between these two extremes. 

3. Competition between rotary wheel printers and electronic typewritere 

There can be little doubt that a 12 cps rotary wheel typewriter does not 

compete in the same market as a 75 cps rotary wheel printer. Nevertheless, in 

the middle range between these two extremes there is evidence of  competition 
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between Qurne and respondents. An important aspect in this assessment is 

consideration of the competition between rotary 'wheel typewriters and rotary 

wheel printers. 

Here again, the market for both of these products has been characterized 
c 

by transformation and convergence. In the early phase of rotary wheel 

technology, a rotary wheel printer was typically used in a dedicated word 

processing system, commonly in a situation where a single printer would be 

controlled by a central processor, and would support several work stations. 

(FF 427). At that period in time, the predominant office typewriter was an 

electromechanical golf-ball type typewriter, such as the IBM Selcctric. There 

was essentially no interchangeability of functions between a word processing 

system and an electric typewriter. (Shires, CX 166, at 4-5). 

As the market has evolved, together with the emergence of microcomputers, 

word processing systems have become decentralized, utilizing lower speed, 

lower cost, lower duty printers. Concurrently, typewriters have adopted 

rotary wheel technology, as well as limited microcomputer technology, i.e., 

they also can have limited display and memory for storage and text editing 

purposes. (FF 411, 4 2 6 ) .  In addition, it i s  now possible to interface 

electronic typewriters, that is, to connect them with a personal computer or 

other such data source. 

this fashion, the keyboard/printwheel response is superseded, and the 

(FF 404-4141.  When a typewriter is interfaced in' 
- 

printwheel is activated by the computer. In this configuration, the 

typewriter functions as a printer. (FF 411, 416). 
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Respondents and staff assert that, irrespective of interface capability, 

the differences between rotary wheel typewriters and rotary wheel printers 

prevent them from competing in the same market. 

challenge Qume's assertion that all of the typewriters remaining in this 

investigation-can be interfaced. 

In addition, respondents 

Respondents have detailed the functions performed by a typewriter that 

cannot be performed by a printer, standing alone. 

at 8-12). 

being used as a typewriter i s  not seriously disputed. (FP 416). However, 

(a RXE 133, Ayling W.S., 
That a typewriter functions differently than a printer when it is 

this fact does not dispose of the issue of competition between printers and 

interfaceable typewriters. 
I .  

t 

s 

It i s  established that certain models of rotary wheel typewriters 

manufactured by each of respondents Nakajima, Sharp, Adler and Towa are 

interfaceable. Some of these models have external ports or built-in 

interfaces, and/or interfaces manufactured by the respondent. (FF 385,  388, 

390, 391, 394-399, 401, 455). Other models can be interfaced with interfaces 

manufactured by third parties. (FF 404-410) Although Sharp and Adler assert 

that the number of interfaces actually sold by them has been small, there are 

several third parties who have sold a significant number of interfaces, in 

addition to those actually sold by Sharp, Adler and Nakajim. 

405, 408, 410). In addition, Towa's R2 typewriter/printer can be turned ir&o 

(FF 385, 494, 

a printer with a switch on the machine. (FF 401). The newer models of 

typewriters are increasingly manufactured with an external port to facilitate 

interfaceability. (FF 390, 397-398, 407). The'ability to interface these 
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typewriters so t h a t  they w i l l  operate as printers i s  a feature promoted by 

Sharp and Adler i n  their advertisements, a n d . i t  is f e l t  t h a t  t h i s  interface 

c a p a b i l i t y  is a necessary feature for these typewriters t o  be competitive i n  

the market. (FF 4 0 7 ,  412, 414, 415). 

c 

Respondents' rotary wheel typewriters range i n  speed from about 10-20 cps 

and vary i n  price according t o  features available,  s u c h  a8 the number of 

pitches, automatic features, and amount of memory. (FF 25-28,  388,  391-3901. 

Depending on features,  and therefore, pr ice ,  these typewriters are directed 

either t o  the low end, personal use market, or the small and medium sized 

o f f i c e  markets, w h i c h  require a certain amount of text  editing functions. (FF 

4 2 0 ) .  Although an electronic typewriter may be interfaceable,  it i s  not 

designed for sustained use as a printer. ( A y l i n g ,  RXE 133,  a t  11; A y l i n g ,  Tr. 

1322; Shires,  Tr. 458-59) .  

The low-speed printer i s  also directed t o  the low-end personal computer 

market, a s  well as the small and medium sized o f f i c e  markets. (FF 4 4 9 ) .  The 

consumer attraction to this  printer is low cost.  Since t h i s  segment of the 

market i s  price conscious, the buyer i n  t h i s  segment i s  w i l l i n g  to sacr i f i ce  a 

measure of r e l i a b i l i t y  and features for lower cost .  (FF 431,  432) .  I n  t h i s  

market, the primary usage is low d u t y ,  t h u s  h i g h  speed i s  not a necessity. 

(FF 4 5 0 ) .  

- 

From the foregoing facts, it is apparent that low-speed printers and a 

wide range of electronic typewriters are capable of  serving the word 

Processing and t e x t  editing needs Qf the low and middle range of the market 
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for printing devices. In this market an interfaceable typewriter can 

accommodate the typical low duty printing reguirements, plus offer features 

over and above those available from printers alone. (FF 411, 416). Thus, 

although a consumer in this market who is seeking the features of a 

conventionpl typewriter in addition to interface capability will very likely 

not purchase a low speed printer, a consumer in the market for a low speed 

printer may alternatively purchase a rotary wheel typewriter due to i t s  

multifunctionality. 

Accordingly, I find that rotary wheel printers and rotary wheel 

typewriters are competitive in the low and middle range of the.market, or in 

about the 0-30 cps segment. (FF 420, 4 4 9 ) .  

4 .  Qume's presence in different segments of the market 

It is clear that Qume established itself early on in the high end of the 

printer market, where it remains a dominant force, selling primarily t o  OEMs. 

(PF 421, 428). Currently, the printers manufactured domestically by Qume and 

sold t o  OEMs and distributors range in speed from about 35-55 cps and a r e  

priced from about . (FF 378, 381). At present, Qume'e only low 

speed printers are the Letterpro 20 and the Virgo, which has a rated speed of 

25 cps. Both machines are manufactured abroad. (FF 24, 28-9, 312, 318): Qume 

does not manufacture typewriters, and its models of printers that were sold-at 

one time with a keyboard have been discontinued. (FF 23). 

* 
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Respondents portray Qume as something 0 f . a  dinosaur i n  the industry, 

remaining a t  the h i g h  end of the market, and f a i l i n g  to  enter the ]Low end, 

growth segment of the market. T h u s  the issue to be decided is  whether Qume's 

presence i b t h e  low end of the market only w i t h  imported pr intersds  an 

indication t h a t  there is  no low end segment of the domestic industry, or 

whether t h i s  condition i t s e l f  i s  the result  of injury caused by respondents. 

Developments a t  Qume during 1982-1983 are i l l u m i n a t i n g  of t h i s  issue. 

a .  Injury to  Qume i n  the low-speed segment o f  the market 

I n  1982, Qume entered into a contract w i t h  Raytheon for a low speed 

printer. Qume modified a Sprint 8/35?  and developed the Sprint 8/20. T h i s  

low speed printer was manufactured by Qume i n  Puerto Rico i n  1983. The number 

of printers contracted for was not produced, and the contract was not carried 

out because Raytheon decided not to get into the word processing business. 

The original contract price of 

by January 1 9 8 4 .  (FF 2 8 7 ) .  Qume has not ,manufactured the Sprint 8/20 since 

1983,  and it has not offered to  s e l l  t h i s  printer to  any other customer 

because, a t  the prevailing market price for low speed printers? Qume cannot 

make a prof i t  on the Sprint 8/20. (FF 288) . 

I n  November 1 9 8 3 ,  Qume developed a plan to  manufacture another low speed 

printer cal led the Virgo. (FF 311). Several prototypes of this machine were 

manufactured a t  San Jose ear l ier  i n  1983? and the i n i t i a l  manufacturing 

location was intended to be Puerto Rico, as indicated i n  Qume's contract w i t h  

purchaser for this printer. (FF 314, 315? 3 8 4 ) .  Due to the 

trend of eroding prices for i t s  printers,  i n  January 1984 Qume s h u t  down i t s  
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manufacturing operations in San Jose and expanded its printer production at 

Qume Caribe in Puerto R i m .  (FF 277, 4 3 3 ) .  .Upon evaluation of the cost of 

manufacturing the Virgo in Puerto Rico and the sales price of the product, 

Qume determined that it could not be manufactured profitably in Puerto Rico, 

and plans m e  made to switch production to Taiwan, (FP 314, 3 8 4 ) .  It is 

clear that Qume's cost of labor and materials is much lower in Puerto Rico 

than in San Jose, and is even lower in Taiwan than in Puerto Rico. (FF 423, 

, 

424) .  

This collection of factors demonstrates that in the emerging low end of 

the daisywheel printer market, which is the fastest growing market segment and 

one of the most populated by products of foreign manufacture, it i s  no longer 

possible for Qume to compete successfully with a domestically produced printer 

because of the disparity of production costs between the United States, and 

the Far East, in particular. (FF 376, 378-380, 385, 387-389, 400, 423, 424) .  

At the relevant time period, during 1983, when Qume was just entering the law 

end of the market with a domestically produced printer, there was an influx of 

new entrants into the market, predominantly from Japan, and there was a 

prevailing trend of price reduction. (FF 265-275, 287-288, 363=37S, 376-377, 

387, 389, 393, 400) .  Qume's response to this situation was to have a printer 

manufactured for it by Tohoku-Ricoh while it developed the Virgo printer in 

Taiwan. (FF 289,  290, 311-318). 

The evidence is clear that the primary competition faced by Qume in this 

low speed segment of the market was from foreign imports. 

Participants in the market include virtually every respondent named in Rotary 

Wheels I and Rotary Wheels I1 during a time period when the respondents in 

both of these investigations were importing or beginning to import into the 

The primary 
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United S t a t e s ,  and before the majority of these imports were licensed. (Cf. 

FF 265-275, 376, 383). 

This scenario corresponds very closely to the situation found by the 

C.A.F.C. t e e x i s t  i n  B a l l y m i d w a y ,  213 U.S.P.Q. 97. A s  i n  B a l l y h i d w a y ,  

market developments during the pendency of  the investigation, i n  t h i s  case I 

from March 1983 to  November 1984, have had the e f fec t  of  destroying the 

domestic industry i n  the low end segment of the market. T h i s  sequence of 

events should not, however, lead to the f i n d i n g  t h a t  the domestic industry 

does not exis t .  As noted by the C.A.FeC.  in Ballyfiidway, a f i n d i n g  that a 

domestic industry does not exis t  i n  these circumstances would "vi t iate  the 

statutory proscription o f  unfair practices ' the ... effect  of w h i c h  is to  

destroy ...I a domestic industry." The e f fec t  of t h i s  interpretation would bc 

t h a t :  

If the e f fec t  of the unfair practices have been t o  injure 
seriously the affected business during the administrative 
proceeding ... the importation would violate section 
337(c). I f ,  however, the infringers were so effect ive  that  
they succeeded i n  capturing a l l  o f  complainant's business 
and therefore destroyed the relevant 'industry,' then there 
would be no violation *... The result would be that the 
infringing importers whose unfair practices were most 
ef fect ive ,  i . e . ,  those who succeeded i n  destroying their  
American competition, would be treated more favorably t h a n  
those whose unfair practices were less  successful. It  is 
most unlikely t h a t  Congress, w h i c h  enacted section 337 to  
'prevent every type and form of unfair practice'  ... 
intended the statute t o  have such a bizarre e f fec t .  
(Citation omitted. ) 

* 

- 

219 U.S.P.Q.  a t  100 .  The fact t h a t  the remedy available under Section 337 ia 

prospective i n  nature and may not be able to revive a domestic industry t h a t  

has met i t s  demise does nothing to change this  outcome, inasmuch as the f o c u s  

of inquiry a t  this  stage of the investigation is s t r i c t l y  on the existence Of 

a violation of Section 337. Id. a t  101. 
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1. 

Respondents point to the lack of any proof. of a direct link between the 

effect of imports by the remaining respondents and the injury to Qume which 

resulted in its moving its low end operations offshore. In .the circumstances 

of this market, it is not the presence of one single respondent, or even a 

small group, which has had the effect of creating a climate of intense 

competition and price erosion. Although the volume of imports by the 

remaining respondents is significant, it is but a small part of the total 

market picture. (FF 265-275, 3 7 6 ) .  

The remaining respondents represent imports from essentially four 

manufacturers. This is in contrast to the total volume of inports from 17 

respondents in Rotary Wheels .I and Rotary Wheels 11 together. It ir  only by 

aggregating the total volume of imports from all respondents that a realistic 

market picture emerges. Food Slicers 11, 219 U.S.P.Q. at 183-84. Thia 

picture indicates that Qume is but one participant in a populous market in 

which the products emanate from lower production cost locations than Qume can 

duplicate in the United States or Puerto Rico. In this competitive climate, 

Qume i s  unable to set its prices for low speed printers produced i n  the United 

States at a profitable level and still compete effectively. Reclorrable 

Plastic Bags,  192 U.S.P.Q. at 680. For the foregoing reasons, I find that the 

effect of the respondents' unfair acts in the aggregate has been to destroy 

the domestic industry represented by Qume in the low-end, or under 30 CQS, 

segment of the daisywheel market. - 

e 

b. Injury to Qume in the middle and high segments of the market 

Respondents suggest that any alleged injury to Qume i s  in reality the 

result of the development of the microcomputer market, and not attributable to 
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respondents' act ions.  T h e  evidence tends t o  indicate t h a t  the rapid expansion 

, 

o f  the market for microcomputers has created and promoted the explosive growth 

of  the low cost  daisywheel printer market. (FF 421, 4 2 6 ) .  However, Qume's 

f a i l u r e  t o  compete i n  this  newly-developing market w i t h  a domestically 

produced prirrkr i s  d i r e c t l y  at tr ibutable  t o  the presence of  a prol i ferat ion 

of low cost  pr inters ,  emanating t o  a large extent from respondents and former 

respondents i n  Rotary Wheels I and Rotary Wheels 11. 

It i s  a l s o  suggested by respondents that the e f f e c t s  on the domestic 

industry have been caused by a l ternat ive  technologies. The evidence of record 

indicates t h a t  there are several printing technologies that  play a role i n  the 

computer/word processor peripherals market, i n c l u d i n g  impact, e.g., dot 

matrix,  and nonimpact, u, l a s e r ,  i n k  j e t ,  and thermal t ransfer ,  

technologies. (FF 451, 4 5 2 ) .  Dot matrix technology has become a factor i n  

the microcomputer market because of  i ts  r e l a t i v e l y  low c o s t ,  h i g h  weed and 

multifunctionality,  especial ly graphics capability.  I n  addition, advances i n  

dot matrix technology have improved t h e  quality o f  p r i n t  that it i s  capable o f  

producing. (FF 451). The nonimpact technologies are a l s o  s tart ing t o  appear 

on the market, and hold promise f o r  the a b i l i t y  t o  produce l e t t e r  quality 

p r i n t .  (FF 4 5 2 ) .  

I n  s p i t e  of the presence o f  these a l ternat ive  technologies, the weight' of 

evidence on this  record indicates that  there is an exist ing market that  - 

requires l e t t e r  q u a l i t y  print  t h a t  is s t i l l  best and most cost  e f fect ively  

provided by daisywheel technology. Where l e t t e r  q u a l i t y  print is required, 

the lower c o s t ,  graphics c a p a b i l i t y  and speed of dot matrix printers do not 

overcome their  i n a b i l i t y  t o  provide l e t t e r  quality print .  (FF 451) .  The 

remaining al ternat ive  technologies s t i l l  appear t o  be new enough that  they 
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have not become cost effective or demonstrated sufficient reliability to 

displace daisywheel technology. (FF 4 5 2 ) .  Thus, the market niche occupied by 

rotary wheel printing devices does not appear to be Immediately thtestened or 

currently impacted by alternative printing methods. ACCOrdfngly, the proper 

focus f o r  this injury inquiry i s  on competition among daisywheel devices that 

utilize the '129 patent. 

c 

Qume asserts that the injury it has suffered as a result of respondents' 

importations has affected all of its domestic operations, irrespective of 

market segment. Analysis of the customary indicia of injury with respect to 

Qume's domestic operations to assess the existence of injury to i t# middle and 

high range printer products provides mixed results. 

Proof of specific lost sales or lost customers is a classic method of 

establishing injury. 

loss of sales or the direct competition for customers from respondents who 

were terminated from Rotary Wheels I, such as NEC, Ricoh, Silver Seiko or 

Brother. (FF 383, 447, 448). There has been no direct showing that the 

respondents remaining in this investigation have been the cause of specific 

In the present investigation, Qume can only prove the 

lost sales or lost customers to Qume. As Qume has pointed out, this can be 

difficult to establish because Qume's OEM customers are competing more 

directly in the distribution market than Qume, and may not know or communicate 
- *  

- 
to Qume to whom they may be losing sales. (FF 430). In any event, there is 

no proof of direct loss of sales by Qume to any one of the remaining 

respondents. 

Qume also asserts that it has lost market share to the respondents. 

Although Mr. Oliver has provided an analysis of the shift in market share away 
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from Qume a n d  Diablo and t o  foreign importers, the defects  i n  this market 

share a n a l y s i s  prevent me from accepting i t  a s  probative of this  issue. 

Cx 1 6 9 ,  Oliver W.S. a t  25-27, 32-33). Mr. Oliver's market share analysis is 

largely based on estimates,  and may include market shares held by companies 

not w i t h i n  &he scope of this  investigation. I n  addition, no attempt i s  made 

t o  d i s t i n g u i s h  between di f ferent  market segments. 

(= 

Since the evidence on t h i s ,  

record shows t h a t  a large part o f  Qume's business is i n  the h i g h  end o f  the 

market, where respondents do not compete, it appears t h a t  i n  actual i ty  w h a t  

has occurred as a resul t  o f  respondents' imports i s  that  Qume has retained a 

f a i r l y  s table  market share i n  the upper end, but  has f a i l e d  i n  i t s  attempt t o  

establ ish  i t s e l f  i n  the newly emerging low end o f  the market w i t h  a 

domestically produced product. 

percentage o f  the market i n  the low end segment by virtue of i t s  sales  o f  

LetterPro or Virgo, t h i s  is  not market share at tr ibutable  t o  the domestic 

industry defined herein. S t r i c t l y  speaking, i n  the newly emerging loat end 

daisywheel market of  under 30 cps, the domestic i n d u s t r y  defined herein 

I n  addition, t o  the extent that Qume holds a 

currently h a s  no market share a t  a l l .  

The evidence concerning declining s a l e s ,  excess domestic capacity, pr ice  

erosion an'a 

that  Qume's 

although a t  

years. (FF 

declining p r o f i t s  i s  a l s o  somewhat mixed. 

u n i t  s a l e s  of  printers and t o t a l  revenues have b o t h  increased, 

The record indicates 

a slower rate  of increase than it had experienced i n  e a r l i e r  

436) .  I n  i t s  own s t a t e g i c  plans, Qume had forecast  that tihe 

pattern of sales i n  the upper end of the market, i .e.,  i t s  tradit ional  

stronghold, would peak i n  about 1984-1985, and the trend i n  the market would 

shift downward t o  lower cost  printers.  

prediction may now be materializing, there is  a l s o  evidence that Qume's OEM 

s a l e s  i n  the upper end o f  the market continue t o  be strong. (FF 4 4 2 - 4 4 6 1 .  

(FF 4 2 6 ,  4 2 8 ) .  Although this  
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Tho most convincing evidence o f  injury,  outside the harm t o  Qume's 

domestic production of  low end printers ,  l i e s  i n  the areas o f  pr ice  erosion, 

declining p r o f i t  margins and excess capacity af fect ing QUme's exist ing middle 

range printer operation. The record indicates that Qume's pr ices  t o  both i t s  

OPI and dis tr ibutor  customers i n  i t s  middle and low price ranges have been on,  

c 

the decline. (FF 378-382 ,  4 3 7 - 4 3 8 ) .  These d e c l i n i n g  price8 have shown up i n  

a trend o f  reduced p r o f i t  margins. (FF 439)  .- 14' I n  the face of d e c l i n i n g  

prices from the respondents i n  this investigation,  it i s  apparent that the 

intense competition from imported products i n  the low t o  middle range of  this 6 

market is having the e f f e c t  of reducing p r i c e s ,  a s  well as profit margins. 

(FF 3 8 7 ,  3 8 9 ,  4 3 7 - 4 3 9 ) .  I n  addition, the a v a i l a b i l i t y  of low c o a t ,  low speed 

printers w i l l  tend to depess pr ices  i n  the middle range, and a l s o  result i n  

4 substitution of low cost  printers for higher c o s t  printers when price is  a 

more s ignif icant  factor than speed or other features.  (CX 169 ,  Ol iver  W . S .  a t  

1 7 - 1 8 ) .  F i n a l l y ,  it is c l e a r  that the closure of Qume's San Jose 

manufacturing f a c i l i t y  i n  January 1984 has resulted i n  excess domestic 

capacity. (FF 425, 433-435) .  T h i s  plant closure is evidently related to the 

s h i f t i n g  market trends caused by the influx o f  imports. I n  l i g h t  of declining 

prices ,  and the s ignif icant  difference i n  production costs between San Jose 

and Puerto Rico, Qume can only remain competitive i n  the market by reducing 

i ts  production c o s t s  t o  the maximum extent. (FF 422-425). 
I 

C 
C 

- 14/ 
t h a t  suggest t h a t  

4 3 9 - 4 4 1 ) .  These types o f  figures involve complex calculations and a r e  
part icular ly  subject  t o  manipulation. I n  view o f  the re lat ively  scant 
testimony explaining these f igures,  it i s  d i f f i c u l t  t o  arrive a t  a complete 
understanding o f  how the p r o f i t  f igures were reached. 
assertion that caused by 
infringing imports, is not considered t o  be s u f f i c i e n t l y  r e l i a b l e  and 
probative, part icular ly  i n  l i g h t  o f  other f inancial  data on t h i s  record. 

Qume has provided p r o f i t  and loss f igures for the past several years 

( FF 

As a r e s u l t ,  Qume's 
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The foregoing indica t ions  of  i n j u r y  a r e  the r e s u l t  of  changes i n  the  

marketplace and the cumulative e f f e c t  o f  import competit ion from respondents 

i n  b o t h  Rotary Wheels I and Rotary wheels 11. Based on the f a c t o r s  s t a t e d  

h e r e i n ,  I € ind t h a t  the cumulative e f fect  of respondents' importations and 

s a l e s  i n  the United S t a t e s  o f  rotary wheel p r i n t e r s  is to destroy or 

s u b s t a n t i a l l y  i n j u r e  the re levant  domestic industry. 

B. Tendency To S u b s t a n t i a l l y  I n j u r e  

When an assessment o f  the market i n  the presence of the accused imported 

product demonstrates re levant  condi t ions  or circumstances from w h i c h  probable 

future i n j u r y  can be i n f e r r e d ,  a tendency to s u b s t a n t i a l l y  i n j u r e  the domestic 

i n d u s t r y  has been shown. Certain  Combination Locks, Inv. No. 337-TA-45, RD.at 

24  (1979) .  Relevant condi t ions  or c ircumstances  may include foreign cost 

advantage and production c a p a c i t y ,  a b i l i t y  of the imported product to 

undersel l  complainant's product,  or s u b s t a n t i a l  manufacturing c a p a c i t y  

combined w i t h  the in tent ion  to  penetra te  the United S t a t e s  market. Certa in  

Methods for Extruding P l a s t i c  Tubinq,  fnv. No. 337-TA-110, 218 U.S.P.Q. 348 

( 1 9 8 2 ) ;  Reclosable  P l a s t i c  Baqs,  192 U.S.P.Q. 674:  Panty Hose, Tariff 

Commission Pub. No. 471 (1972) .  The l e g i s l a t i v e  h i s t o r y  of Section 337 

i n d i c a t e s  t h a t  "[wlhere unfa i r  methods and a c t s  have resul ted  i n  conceivable  
. 

loss of s a l e s ,  a tendency t o  s u b s t a n t i a l l y  i n j u r e  s u c h  industry  has &en 

es tab l i shed . "  Trade Reform A c t  o f  1973 ,  Report of  the House C m .  on Ways and 

Means, H. Rep. No. 93-571 ,  936 Cong., 1st Sess. a t  78  (19731,  citing I n  re Von 

- Clemm, 108 U.S.P.Q. 3 7 1  (C.S.P.A. 1955) .  

I n  the present  c a s e ,  i n  w h i c h  the continued adverse effect  on the domestic 

i n d u s t r y  o f  a l l  respondents' cumulative imports l a r g e l y  has been minimized by 
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I .  

the conclusion of licensing agreements, in which Qume receives royalties on 

sales of the licensed imported rotary wheel printers and typewriters (FF 362), 

it is important to assess the impact of imports by the remaining respondents 

on the domestic industry. This inquiry i s  made complicated'by the fact that 

in the market segment in which Qume's printers are most competitive with 

respondents' products -- i.e., the low speed, low cost segment of the market, 
I 

the products now sold by Qume, the Letterpro 20 and Virgo, are also imported. 

Nevertheless, for  the reasons which follow, I find that certain imports of the 

remaining respondents do tend to substantially injure the domestic industry. 

As is obvious from Qume's experience in moving its low speed printer 

production offshore, there i s  a significant cost advantage of manufacture in 

the Far East over the cost of manufacture in the United States, including 

Puerto Rico. IFF 423-424). The record indicates that the volumc of imports 

of each of the remaining respondents is on the increase, and in same cases 

that production capacity for exportation to the United States has recently 

been expanded. (FF 265-275, 453-461). 

Sharp, Triumph-Adler and Towa have established subsidiaries in the United 

States which handle importation and distribution and ;ale of their respective 

products. (FF 8, 10, 11). Nakajima and Towa also have several OEM customers 

in the United States which import and distribute their products. (FF 6, 386, 

403). 

remaining manufacturing respondents has the capacity to manufacture and export 

a significant and increasing quantity of the accused products, and that each 

of the importing respondents has the ability toesell the volume imported, and 

the intent to penetrate the United States market. (FF 453-4611, Finally, in 

view of the significant presence of imported rotary wheel devices, which has 

* 

There does not appear to be any substantial dispute that each of the 
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contributed to an extremely competitive climate where prices continue to 

decline, it is apparent that the remaining respondents also have the ability 

to undersell a domestically produced product. (FF 2 8 7 ,  380-382 ,  3 8 5 ,  387-389 ,  

3 9 3 ,  4 0 0 ,  437-438 ,  4 4 9 ) .  

c 

Although the relevant conditions for a tendency to injure the domestic , 

industry are present in this investigation, the finding of tendency to injure 

must be modified, and made more specific to take account of certain market 

realities. I have previously found that in a specific market segment, rotary 

wheel printers and rotary wheel typewriters which are interfaceable are 

competitive. See Injury, supra. However, a typewriter that cannot be 

interfaced to an external data source, and thus cannot function as a printer, 

is not competitive with a printer. It has not been shown on this record that 

the Nakajima AS 300, and AE 3 5 4  or the Sharp ZX 5 0 0  and ZX 505 models o f  

rotary wheel typewriters are interfaceable. (FF 2 5 ,  2 6 ) .  In addition, Towa 

maintains that its R3 Excellence 5 5  electronic typewriter cannot be 

interfaced, and the contrary has not been proven. (FF 4 0 2 ) .  Accordingly, I 

find that these models of typewriter are not Competitive with rotary wheel 

printers, and cannot be a cause of injury to the domestic industry. 

The evidence also shows that Qume's low speed printers are in the high,end 

of the low end segment of the market in terms of speed-and price. (FP 25-28 ,  

2 8 9 ,  3 1 2 ,  379-380,  3 8 5 ,  3 9 3 ,  4 0 0 ,  4 4 9 ) .  Although many of respondents' 

typewriters and printers are in a comparable segment of the market to Qume, 

several of the portable and compact models of typewriter are in the low end of 

the low end segment of the market both in term$ of speed and price. These 

typewriters are directed to the student and home pezsonal computer type of 

use, where price is a paramount consideration. FF 4 2 0 ,  4 3 1 ,  4 3 2 ) .  Qume's 

- 
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market projections indicate that it does not anticipate making significant 

inroads in this segment of the market, even with. its Vi rgo  and LetterPro 

printers. (FF 449). Therefore, I find that respondents' compact and portable 

typewriters, which include Nakajima's AE 330, AE 335, AE 350, AE 354, and AE 

355 modelsrand Triumph-Adler's 310/420 and Satellite II/Alpha 2001 models, 

are not competitive with Qume's rotary wheel printers, and thus cannot be a 

cause of injury to the domestic industry. 

The remaining models of respondents' rotary wheel typewriters and printers 

are competitive with Qume's printers in the mid-range segment of the market, 

and have the tendency to injure the middle range segment of the domestic 

idustry, which now consists of Sprint series printers ranging from 30-55 cps. 

(FP 23, 278, 437-438). As noted previously in Injury, supra, this injury 

takes the form of price erosion in the low and middle segments of the market, 

as well as the possibility of lost sales by the middle segment of the market 

to the low end segment of the market. The models of respondents' rotary wheel 

I 

typewriters and printers which fall into this latter category include 

Nakajima's AP 650 printer, Teletex' TTX 1014 printer (manufactured by 

Nakajima), Sharp's models ZX-400, 2X-410, and ZX-415 electronic typewiters, 

Triumph-Adler's 1005/5005, 1005/5005XL, 1010/5010, 1011/5011, 1020/5020, 

1030/5030, 1030/5030K, 1035/5035, 1040/5040, and 1041/5041 models of rotary 

wheel typewriters, and Towa's Rl Printext printer, and R2 EZtecutive 77 
I 

typewriter/printer. (FF 25-2er 3 8 5 ,  387r 388t 390, 393-396, 400-401). 

For the reasons stated herein, and based on the evidence of  record, I find 

that the effect or tendency of  respondents' unfair acts and unfair methods of 

competition is to destroy or substantially injure an efficiently and 

economically operated domestic industry. (FF 462). 
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CONCLUSIONS OF. L A W  

1. The Commission has jurisdiction over the subject matter of this 

i n v e s w a t i o n  and the part ies  named i n  the Notice of Investigation. 

1 9  U.S.C. S 1337(b).  

2 .  U.S. Let ters  Patent 4,118,129 is v a l i d  and enforceable. 35  U.S.C. 

SS 282, 102, 103, 112. 

3. U.S. Letters Patent 4,118,129 is not i n v a l i d  or unenforceable by reason 

of fruad or inequitable conduct before the PTO. 

4 .  The rotary wheel typewriters designated as models AS-300, AE-330, AE-335, 

AE-350, AE-354, and A€-355, and the rotary wheel printer designated model 

AP-650, exported t o  the United S t a t e s  by respondent Nakajima A l l  Co. 

d i r e c t l y  infringe claim 8 of  the ‘129 patent. 35 U.S.C. S 271(a). 

5. The rotary wheel printer imported from Nakajima and sold i n  the United 

States  by respondent Teletex Communication Corp, designated TTX 1014, 

d i r e c t l y  infringes c la im 8 of t h e  ‘129 patent. 35 U.S.C. S 271(a) .  
9 

6. The rotary wheel typewriters manufactured and exported to the United 

States  by Sharp Corp. and/or imported into  or sold i n  the United States 

by Sharp Electronics Corp., i d e n t i f i e d  as models ZX 400, ZX 410,  ZX 415, 

ZX 5 0 0 ,  ZX 505, and 210, d i r e c t l y  infringe claims 1 and 8 of the ‘129 

patent. 35  U.S.C. S 271(a) .  
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7. 

8 .  

9 .  

10 .  

11. 

1 2 .  

The r o t a r y  wheel t y p e w r i t e r s  manufactured and exported to  the United 

S t a t e s  by Triumph-Adler and imported into  and s o l d  i n  the United S t a t e s  

by Adler-Royal ,  d e s i g n a t e d  a s  models 1005/5005,  1010/50101  1011/5011,  

1020/5020 ,  1030/5030 ,  1035/5035 ,  1040/5040,  1041/5041.,  310/410,  and 

S a t e l W t e  II /Alpha 2002 ,  d i r e c t l y  i n f r i n g e  claim 8 of t h e  ‘ 1 2 9  p a t e n t .  

35 U.S.C. S 2 7 1 ( a ) .  

The r o t a r y  wheel typewriters and rotary wheel p r i n t e r s  e x p o r t e d  to  the 

United S t a t e s  by Towa Sankiden Co., i d e n t i f i e d  as t h e  R1 P r i n t e x t ,  R2 

E x e c u t i v e  7 7 ,  and R3 E x c e l l e n c e  5 5 ,  d i r e c t l y  i n f r i n g e  claim 8 of the ‘129  

p a t e n t .  35  U.S.C. S 271  ( a ) .  

P a t e n t  in f r ingement  i s  an unfair  a c t  or unfair wethod of c o m p e t i t i o n  ’ 

under 1 9  U.S.C. S 1 3 3 7 ( a ) .  I n  re von Clem, 1 0 8  U.S.P.Q. 371 (C.C.P.A. 

1 9 5 5 ) .  

The r e l e v a n t  domest i c  i n d u s t r y  consists of  the domest i c  fac i l i t ies  of 

Qume Corp. and Qume C a r i b e  i n  t h e  United S t a t e s  and Puerto Rim d u r i n g  

1 9 8 3  devoted to  product ion  of rotary wheel printers i n  accordance  with 

t h e  ‘ 1 2 9  p a t e n t .  
, 

a 

The domest i c  i n d u s t r y  does not i n c l u d e  the relevant o p e r a t i o n s  of Qume’s 

licensees under the ‘ 1 2 9  p a t e n t ,  Xerox and IBM, who have not been shown 

t o  produce, i n  accordance  w i t h  the p a t e n t .  

The r e l e v a n t  domest i c  i n d u s t r y  i s  efficiently and economica l ly  operated .  
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13. The effect of respondent's unfair methods of competition and unfair acts 

is to destroy or substantially injure the relevant domestic industry. 

14. The tendency o f  respondents' unfair method8 of competition and unfair 

acts, particularly in the importation of rotary wheel printers, namely, 

the Nakajima AP-650 and the Tows R1 Printext, and rotary wheel 

typewriters having the capability of being interfaced, namely Sharp's 

Models ZX 400, ZX 410, and ZX 415, Triumph-Alder's model8 1005/5005, 

1010/5010, 1011/5011, 1020/5020, 1030/5030, 1035/5035, 1040/5040, and 

1041/5041, and Towa's model R2 Executive 77, i s  to substantially injure 

the relevant domestic industry. 

15. There is a violation of S 337. 19 U.S.C. S 1 3 3 7 w  
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I N I T I A L  DETFJ?MINATION AND ORDER 

Based olt the foregoing findings of f a c t ,  conclusions of law, the Opinion 

and the record as a whole, and having considered a l l  of  the pleadings and , 

arguments presented orally and i n  br ie f s ,  as well as proposed f indings  of f a c t  

and conclusions of law, it i s  the Administrative Law Judge's DETERMINATION 

t h a t  there is  a violation of Section 337 in the unauthorized importation. into 

the United States of the accused rotary wheel pr in t ing  systems. 

# 
The Administrative L a w  Judge hereby CERTIFIES to  the Cammiasion t h i s  

I n i t i a l  Determination, together w i t h  the record of the hearing i n  this 

investigation ccnsisting of the following: 

1. The transcript of the hearing, w i t h  appropriate corrections as may 

hereafter be ordered by the Administrative Law Judge; and further,  

2. The exhibits accepted into evidence i n  the course of the hearing, 

and the exhibit proferred by the Administrative L a w  Judge, a s  

l i s ted  in the Appendix attached hereto. 
9 

The pleadings of the parties are not c e r t i f i e d ,  since they are already i n  

the Commission's possession i n  accordance w i t h  Commission Rules of Practice 

and Procedure. 
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F u r t h e r ,  it is ORDERED t h a t :  

e 

1. In' accordance with Rule 210.44(b), all material heretofore marked 

in camera for reasons of business, financial and marketing,data found by the 

Administrative Law Judge to be cognizable as confidential business information - 
under Rule 201.6(a) is to be given in camera treatment: 

2. As provided herein, Motion 185-77, complainant's third motion to 

amend the complaint, is denied; Motion 185-80, respondents' motion to strike 

"Qume's Cross-Reference List Between QFtFFs and RTFFs," i s  granted; Motion 

185-81, respondents' motion to strike or disregard Qume's Rebuttal Findings of 

Fact (Technical), is denied: Motion 185-82, respondents' motion to strike 

complainant's findings pursuant to 19 C.F.R. 210.20(a) ( S ) ,  210.20(c) ( I ) ,  and 

210.20(c) ( 2 )  , is denied, and Motion 185-83, complainant's motion for leave to 

reply to respondents' and staff's responses to Order No. 55, is granted; 

3. The Secretary shall serve a public version of this Initial 

Determination upon all parties of record and the confidential version upon the 

Commission investigative attorney and all counsel of record who are 

signatories to the Protective Order issued by the Administrative L a w  Judge in 

th is invest ig a t ion. 

- 
4. Counsel for  all parties shall indicate to the Administrative Law 

Judge those portions of this Initial Determination which contain confidential 

business information to be deleted from the Public Version of this 

Determination not later than February 25, 1985. 
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5. T h i s  I n i t i a l  Determination shal l  become the determination of the 

Commission t h i r t y  (30)  days a f t e r  the service thereof,  unless the Commission, 

w i t h i n  t h i r t y  ( 3 0 )  days a f t e r  the date o f  f i l i n g  of  the I n i t i a l  Determination 

shal l  have ordered review of  the I n i t i a l  Determination or c e r t a i n  issues 

therein,  p M u a n t  t o  19 C.F.R. 210.54(b) or  210.55 or by order shall have 

changed the e f f e c t i v e  date o f  this Init ial  Determination. 

Issued: February 1 5 ,  1985 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

fATENT NO. : 4,118,129 
OATTO : October 3 ,  1978 
lNVENTOR(S) : Willy J. G r u n d h e r r  

corrected as shown below: 
It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 

Claim 8, l i n e  51, " t h r e "  should be --the--. 

C l a i m  8, l i n e  59, "fetching" should be - - reading o u t - - .  

C l a i m  8 ,  l i n e  6 3 ,  "fetched" should be - -read out-. 

Signed and 9 c a l c d  this 
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CERTAIN ROTARY WHEEL PRINTING SYSTEMS 337-TA-185 

CERTIFICATE OF SERVICE 

I, Kenneth R. Mason, hereby certify that the attached INITIAL 
DETERMINATION (WBLIC VERSION) was served upon Denise T. DiPersio, 
Esq., and upon the following parties via first class mail, and air mail 
where necessary, on March 1, 1985. 

U . S /  International Trade Commission 
701 E Street, N.W. 
Washington, D.C. 

FOR: COMPLAINANT QUME CORPORATION: 

Paul M. Craig, Jr., ESq.; L. Peter FarkasI Esq.; 
T. Spence Chubb, Esq.;.Ruth Day, Esq. 
CRAIG h BURNS 
1825 Eye Street, N.W. 
Washington, D.C. 20006 

Michael J. Cronin, Esq.; Ronald W. Alice, Esq. 
ITT Corp. 
320 Park Avenue 
New York, NY 10022 

RESPONDENTS 

FOR: Triumph-Alder & Adler-Royal 

Jospeh R. Spalla, Esq. 
Royal Business Machines, Inc. 
500 Day Hill Road 
Windsor, CT 06095 

con' t 



ROTARY WHEEL PRINTERS 3 3 7-TA-18 5 

FOR : 

$OR : 

SERVICE LIST - page 2 

Nakajima All Co., Ltd.  

F r e d e r i c k  G. Michaud, Jr., E s q . ;  
E r i c  H; W e i s b l a t t ,  Esq,; 
James A .  L a B a r r e ,  Esq .  

George Mason B u i l d i n g  
Washington & P r i n c e  S t r e e t s  
P o s t  Office Box 1404 
A l e x a n d r i a ,  V i r g i n i a  22313-1404  

BURNS, DOANE, SWECKER & MATHIS 

A l a n  S. Hays,  Esq.: Ben L. I r v i n ,  E s q . ;  
CABINET HAYS 
1 6 2 9  K S t r e e t ,  N.W. 
Washington,  D.C. 20006  

SHARP CORPORATION: SHARP ELECTRONICS CORPORATION 

B e r n a r d  L. Sweeney, Esq . ;  Anthony L. B i r c h ,  Esq. 
T e r r e l l  C.  B i r c h ,  Esq.  i' Michael K. Mutter, Esq.  
Will iam E. S c h u y l e r ,  Jr. Esq.  

3 0 1  North Washington S t r e e t  
P.O. Box 209  
F a l l s  C h u r c h ,  V i r g i n i a  2 2 0 4 6  

BIRCH, STEWART, KOLASCH AND BIRCH 

FOR: Matsushita; Nakajima ; S h a r p  

Tom M. Schaumberg, Esq.  
PLAIA, SCHAUMBERG & deKIEFFER 
1019 N i n e t e e n t h  S t r e e t ,  N.W. 
Washington,  D.C. 2 0 0 3 6  

con' t 
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SERVICE LIST - page 3 

FOR: TOWA SANKIDEN CORPORATION 

Willia; D. Outman 11, Esq.; Bradford E .  Kile, ESq.; 
Kevin M. O'Brien, Esq. 
Baker & McKenzie 
815 Connecticut Avenue, N.W. 

FOR: TeleXteX Communication Corp. 

William 0. Snyder, Vice President 
Teletex Communication Corp. 
3420  East Third Avenue 
Foster City, CA 9 4 4 0 4  

FOR: Adler-Royal Machines, et a1 

Robert E. Isner, Esq.  
Christopher B. Garvey, Esq. 

500 Fifth Avenue,Z ' 

New York, NY 10110 

NIMS, HOWES, COLLISON h ISNER 

Suite 3200 

.YT. Charles S .  Stark 
Antitrust DLV./U.S. Dopt o f  Justice 
~ o o m  7 1 1 5 ,  %in Justice 
P e n n s y l v m i a  Ave k Tenth S t . ,  N.W. 
Wuhinqton,  D.C. ' 20530 

Edward D. Glynn, J r . ,  Erq. 
AIst D i t  for I n t l  krtitamt 
Federal -ado Conmission 
Room 5 0 2 - 4 ,  mrn Suilding  
Washington, D.C. 20580 

Ourel J .  GtinSteAd, Esq. 
Dopt o f  Hoalth and H u m r n  S v c r .  
Room 5362,  North Building  
330 Independence A v e . ,  S.W. 
Washington, D.C. 20201  

Richard Abbey, Esq. 
Chief  Counsel 
U.S. Customs Service 
1301 Constitution A v e . ,  N.W. 
Wuhinqton,  D.C. 20229 





OFFICE OF THE SECRTTARY 

U N I n D  STATES INTERNATIONAL TRADE COMMISSION 

WASHINGTON. D C. 20436 

March 1 ,  1 9 8 5  

R i c h a r d  Abbey, Esq. 
C h i e f  Counsel  
c'. S. Customs S e r v i c e  
1301 C o n s t i t u t i o n  Avenue, N.W. 
Washington,  D. C. 20229 

Dear Y r .  Abbey: 

E n c l o s e d  i s  a copy o f  t h e  n o n c o n f i d e n t i a l  v e r s i o n  o f  a n  i n i t i a l  d e t e r -  
m i n a t i o n  i s s u e d  r e c e n t l y  by a Commission a d m i n i s t r a t i v e  law j u d g e  i n  
c o n n e c t i o n  w i t h  

ITC Inv.  No. 337-TA-185 

The Commission would appreciate r e c e i v i n g  any w r i r t e n  comments your  
agency  cares t o  submit  r e g a r d i n g  t h i s  i n i t i a l  d e t e r m i n a t i o n .  Any such  
comments must b e  f i l e d  w i t h  t h e  S e c r e t a r y ,  U.S. I n t e r n a t i o n a l  Trade  
Commission w i t h i n l o d a y s  of s e r v i c e  o f  t h e  i n i t i a l  d e t e r m i n a t i o n .  
Should you have any q u e s t i o n s  r e g a r d i n g  t h e  i n i t i a l  d e t e r m i n a t i o n ,  
please c o n t a c t  Charles Nalls. 
Office of t h e  G e n e r a l  Counse l ,  U.S.  I n t e r n a t i o n a l  T r a d e  Commission, 
t e l e p h o n e  523- 0375 .  

S i n c e r e l y  y o u r s ,  

Harold Sundstrom 
A s s i s t a n t  S e c r e t a r y /  
P u b l i c  and Consumer Affairs Officer 

En c 1 os u r e  





UNITED STATES INTERNATIONAL TRADE COMMISSION 

WASHINGTON, D.C. 20436 

March 1, 1985 

Mr. Charles S.  S t a r k  
A n t i t r u s t  D i v i s i o n  
U . S .  Department o f  J u s t i c e  
Room 7115, k i n  J u s t i c e  
P e n n s y l v a n i a  Avenue & Tenth  Street ,  N.W. 
Washington,  D . C .  20530 

Dear Mr. S tark :  

E n c l o s e d  i s  a copy o f  the n o n c o n f i d e n t i a l  v e r s i o n  o f  a n  i n i t i a l  deter- 
m i n a t i o n  i s s u e d  r e c e n t l y  by a Commission a d n i n i s t r a t i v e  law j u d g e  i n  
c o  nne c t i o n  w i t h  

ITC Inv .  No, 337-TA-185 

The Commission would appreciate r e c e i v i n g  any w r i t t e n  comments your  
agency  cares t o  submit  r e g a r d i n g  t h i s  i n i t i a l  d e t e r m i n a t i o n .  Any such  
comments must b e  f i l e d  w i t h  t h e  Secretary, U.S. I n t e r n a t i o n a l  Trade  
Commission w i t h i n l o  days of service o f  the  i n i t i a l  d e t e r m i n a t i o n .  
Should you have any q u e s t i o n s  r e g a r d i n g  t h e  i n i t i a l  d e t e r m i n a t i o n ,  
P l e a s e  c o n t a c t  Charles Nalls. 
Off ice  of t h e  G e n e r a l  Counse l ,  U.S. I n t e r n a t i o n a l  Trade  Commission, 
t e l e p h o n e  523-0375. - 

S i n c e r e l y  y o u r s ,  

E n c l o s u r e  

Harold SundstLom 
A s s i s t a n t  S e c r e t a r y  
P u b l i c  and Consumer Affairs Officer 





UNITED STATES INTERNATIONAL TRADE COMMISSION 

WASHINGTON, D C. 20136 

March 1 ,  1985 

Edward F. G l y n ,  J r . ,  E s q .  
A s s i s t a n t  D i r e c t o r  f o r  I n t e r n a t i o n a l  

F e d e r a l  T r a d e  Commission 
Room 502-4, Logan B u i l d i n g  
W a s h i n g t o n ,  D . C .  20580 

A n t r  i t r u s t  

Dear Y r .  Glynn: 

E n c i o s e d  i s  a c o p y  o f  t h e  n o n c o n f i d e n t i a l  v e r s i o n  o f  a n  i n i t i a l  d e t e r -  
m i n a t i o n  i s s u e d  r e c e n t l y  by a Commission a d m i n i s t r a t i v e  law j u d g e  i n  
c o n n e c t i o n  w i t h  

ITC I n v .  KO. 337-TA- 185 

i The Commission would appreciate r e  r ing a n y  w r i t t e n  comments your 
a g e n c y  cares t o  s u b m i t  r e g a r d i n g  t h i s  i n i t i a l  d e t e r m i n a t i o n .  Any s u c h  
comments must be f i l e d  w i t h  t h e  S e c r e t a r y ,  U.S. I n t e r n a t i o n a l  T r a d e  
Commission w i t h i n  l o d a y s  o f  service  o f  the i n i t i a l  d e t e r m i n a t i o n .  
S h o u l d  you h a v e  a n y  q u e s t i o n s  r e g a r d i n g  t h e  i n i t i a l  d e t e r m i n a t i o n ,  
P l e a s e  c o n t a c t  Charles Nalls. 
O f f i c e  of  t h e  G e n e r a l  C o u n s e l ,  U.S. I n t e r n a t i o n a l  T r a d e  Commission,  
t e l e p h o n e  523-0375. e 

- 
S i n c e r e l y  y o u r s ,  

- .  , ’  

H a r o l d  Sundstrom 
A s s i s t a n t  S e c r e t a r y  
P u b l i c  and Consumer Affairs  Officer 

E n c l o s u r e  





U N I E D  STATES INTERNATIONAL TRADE COMMISSION 
WASHINGTON, D.C. 20436 

March 1,  1985 

Darrel .I. G r i n s t e a d ,  Esq .  
Department o f  Health 6 

Room 5 3 6 2 ,  North B u i l d i n g  
330 Independence Avenue, S.K. 
Washington,  D.C.  2 0 2 0 1  

Human S e r v i c e s  

Dear ?it. G r i n s t e a d :  

E n c l o s e d  is  a copy o f  the  n o n c o n f i d e n t i a l  v e r s i o n  o f  an i n i t i a l  d e t e r -  
m i n a t i o n  i s s u e d  r e c e n t l y  by a Commission a d m i n i s t r a t i v e  law j u d g e  i n  
c o n n e c t i o n  w i t h  

ITC Inv.  No. 337-TA-185 

The Commission would appreciate r e c e i v i n g  any written conunents your  
agency  cares t o  submit r e g a r d i n g  t h i s  i n i t i a l  d e t e r m i n a t i o n .  Any such  
comments must b e  f i l e d  w i t h  t h e  S e c r e t a r y ,  U.S. I n t e r n a t i o n a l  Trade  
Commission w i t h i n  lOdays of service o f  t h e  i n i t i a l  d e t e r m i n a t i o n .  
Should you have any q u e s t i o n s  r e g a r d i n g  t h e  i n i t i a l  d e t e r m i n a t i o n ,  
please c o n t a c t  C h a r l e s  Nalls. 
Office o f  t h e  G e n e r a l  Counse l ,  U. S .  I n t e r n a t i o n a l  Trade Commission, 
t e l e p h o n e  523-0375. 

* 

S i n c e r e 1  y y o u r s ,  

S I  

* , * .  
' .  ' \  

Harold  Sundstrom 
A s  s is t a n  t S e c r e t  a r y  / 
P u b l i c  and Consumer Affairs O f f i c e r  

Enc l o  s u r  e 






