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INTRODU CTION

-!1’his set of language manuals has been developed by RCA Corporation_ for the U . S.

Army Natick Reseai ch Laboratories on contract DAAGI7-68-C-0064 , 19 December 1967.
¶hey cover the ideographic characters making up the vocabularies of the Chinese compos-

ing machines developed under contract DA 19-129-QM-1948 and the Chinese, Japanese ,

and North Korean composing machine developed under contract DA 19- 129-AMC-725(N).

These manuals support the operation and maintenance of these machines.

The manuals contain lists of informati on on the K anj i  ideograms stored in the

optical memory of the Ideographic Composing Mach ines (1CM). This information is

presented in various formats giving cross references and references to standard

dictiona ries f o r  Chinese , Japa nese, and Korea n languages. The lists also give the

location in the optical memory of the 1CM for each character. The stroke sequence

of the character plays a major roll in the 1CM system; therefore , the ma nuals pro-

vide a means for obtaining the exact spelling for each character based on the com m on

hand written K’ai style by the Chinese. Because of the nu mber of variations found in

use by the Japanese and Korean writers , it was decided to standardize with the Chinese

spelling fo r these manuals and for the 1CM system. A written and printed form of a

characte r is provided in the manual , when there is a difference , to clarif y the str oke

sequence required by the 1CM for identification. The output of the 1CM gives the

printed Sung style characters.

.
~~ serial number is assigned to eac character by the order in which it appears in

the ma ste r list. This number is the key to the cross reference of all the lists;
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therefore , it appears in each list with the information about each character. ‘rhe lists

presented in the manual are:

• Master List (Volumes II , III , and IV)

• Total Strokes List (Volume V)

• Radical List (Volume V)

• Pronunciation Lists (Wade-Giles and Pinyin , Volume VI; Japanese and
Korean , Volume VII).

The Master List, which contains all available information for each character , is

indexed by stroke sequence. The Total Strokes List is a list of the characters in

order by stroke count. The Radical List is indexed by radical number. The Pro-

nunciation Lists are indexed b~’ the Romanized sound.

A short description of the 1CM is included in this volume to hell) clarif y the de-

velopment of the data presented in thi s manual. Additional details concerning the se-

lection of the machine vocabulary and the design , maintenance and operation of the

1CM can he found in other reports delivered to the U . S. Army Natick Research

Laboratories under previous contracts. These include:

• “Chinese Language Study ” under contract DA-19-129-QM-1948.

• “Japanese and Korean Language Study” under contract DA-19-129-QM-l948.

• “Engineering Notes - Maintenance of the Ideographic Composing Machine ”
under contract DA-19-129-QM-1948.

• “Engineering Notes - Maintenance of the Ideographic Composing Machine -

Addendum for Three Language Machine ” under contract DA - 12 9-AMC- 72 3 (N ~.

• “Engineering Notes - Operation of the Ideographic Composing Mach in e ” under
contract DA-19-129-QM-1948 .

It is also recommended that the operator have available copies of the Chinese —

English Diction a ry, by H. H. Matthews; Modern Header ’s Japanese-Eng lish Charac-

ter  Dictionary, by Andrew Nathaniel Nelson; and the New Korean Dictionary, edited

by the Linqu istic Society of Seoul , Korea. 
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With this manual and the aforelisted reference, the operator can locate any

characte r in the 1CM vocabulary by several different methods. He has available cross

references by stroking sequence , characte r size , radica l, pronunciation , standa rd

dict ionaries and machine orga n ization. He will also be shown shortcuts to composing

the characters on the 1CM system.

As in any task of this magniture , which invol ves human completion of every step

of production , er rors are likely to occur. The manuals have been thoroughly checked ,

and errata have been included as part of this volume of the language manuals.

- ~~~~~~~~ ~~~ ~~~~~~~~ -- “-s;. 
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DESCRIPTION OF IDEO GRAP }IIC COM POSING MACHINE

INTROD U CTION

The ldeographic Composing Machine (1CM) is designed to compose Chinese ,

Japanese , and Korean characters (both Kanj i and Kana forms) in page format from a

keyboard or punched—tape input.  The machine has a vocabulary of approximately

tO , 000 characters. The output of the 1CM is a 5—inch—wide fi lm strip containing these

characters , composed in text fashion , in any one of four type sizes , 12 , 18 , 24 or 30

points The characters may he composed either in the classical style, top to bottom

and right to left , or in the modern sty le , left to right and top to bottom.

The main i nput to the 1CM is derived from a keyboard which contains the 21

fundamental  strokes from which all Chinese characters may be composed , plus punc-

tuation m arks , operational instructions , and Kana forms. Additional keys are pro -

~‘ided to insert commonly used groups of strokes called entities or phrases. As an

auxi l i a ry  function , the input may be generated from paper tape , and provisions are

made for punching the paper tape from the keyboard. For characters not available

in the [CM vocabulary, a closed ci rcui t  TV system is employed to cop\- characters

from books , magazine s or handwritten material .

DESCRIPTION OF MAJOR COMPONENTS

The Ideographic Composing Machine is comprised of the following seven basic

5\ stem components which per form the composition function:

• Input wr iter

• Computc i’ system

• Magnetic ((rum memory

• Optical 1flCn~Oi’Y

• Video sys tem

_______  
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• Composing camera

• Insertion camera.

These components are described in the following paragraphs.

Input Writer

The input wri ter  is essentially an electric typewriter that generates an h-bi t

b inar cod e for each key struck. The keys of the keyboard represent the strokes used

to form the Kanji characters or the Kana characters depending on the mode of corn- 
—

position selected by the operator. Special keys are also provided for puactuation

marks and operational functions.

Associated with the input writer are a tape punch and a tape reader. These can

be used to record the development of the character composition and reproduce the text

automatically with modifications , if necessary .

The hard copy printout generated by the input writer provides the operator with

a means for monitoring the development of each character. This printout gives the

Rornanized code equivalent for the strokes and the sequence in which they were typed.

Computer System

The computer system contains the logic circuitry required for processing the code

i nformati on from the input writer. It has a storage memory that records the stroke -
codes inserted by the operator and remembers the sequence of insertion. It identifies

an entity insertion from the input writer and performs the proper sequencing and cod-

ing to include the entity strokes in the storage memory. It identifies the functional

commands from the input writer and controls the sequence of events, It compares

the stroke codes of the characte r in its storage memory with those of the drum mern-

orv to determine when a characte r has been identified. It addresses the light source

of the optical mem ory system and programs the TV deflections circuits to seleet the

identif ied characte r for display. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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M:o!, ne t i c  Drum Meniorv

The magnetic drum memory is a rotating magnetic drum with read only requ i re—

melds, It has 100 informat ion  tracks and two t ime tracks.  The ‘‘ code stroke ’’ i n fo r in a—

t ion for all the cha racters in the [CM vocabulary are permanently recorded in this

memory .  This infoi’mation is cont inua l l y  being read out at the rate of a charac’ter

every 10 microseconds and repeated each tenth of a second. The readout is fed to

the computer system where i t  is compared with the coding recorded in the storage

iii em or\ .

Optical Memory

The optical memory has a permanent photog i’aphic record of every character in

the ICl~l vocabulary. The characters  are arranged in groups of 16 to form a 1 x 4

matr ix .  Thei’e are 625 of these groups in the Chinese only language machine and 635

in the Chinese , Japanese , and Korean language machine. This memory system con-

sists of the photographic plates with the character images , an i l luminat ion system with

driver circuits , a TV camera pickup unit , and optics to project the image from the

photo plate to the face of the TV camera tube.

The lig ht source is activated by the computer and only i l luminates the ma t r ix  con— -
t a m ing the desi red character. The TV camera , which is continual! operating, im —

t -ned iatc ly senses the illuminated image and converts the information to an electrical

signal which can be processed by the video system.

\ i d c o  System

The video sy stem is a modified version of a simple closed—circuit  TV system il e—

si ~n t ( I  spec i f ic a l ly  to process black and white images with no gray scale requi i’ements.

(‘he m a j o r  d i f fe rence is in the deflection c i rcu i t s  for the ‘(‘V camera pickup tube.

‘t hese are desi gned to hav e sector sean capab i l i t y  so that one character wi l l  be selected

6
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t rom the 16 being (li Splayed per computer designation. Two TV display tubes are , -

incorporated in the video system; one provides the operator with a visual disp lay of

the character  he has spelled out on the input wr i t e r , the second one is located in the

cop~ i ng camera ~‘he rt ’ the character is transposed to f i lm.

Composing Camera

The major  components of the composing camera are:

(1) Exposure Kinescope , which displays the character for copy ing

(2~ Lens sy stem , which focuses the image on the film and changes the size of

the printed ! character

(3) Film transport , which positions the film with respect to the lens as each

character is recorded.

An electric shutter  allows the character image , which is being presented on the

monitor for the operator ’ s view , to be disp layed on the face of the kinescope. This

image is pr ojecte (I  onto the f i lm for the t ime that the shutter is open. After each cx-

posure is ma(le , the f i lm is repositioned a distance equivalent to the character size

being cop ied . ~Then the ful l  width of the f i lm is passed by the lens , the transport

assembly automatica l ly returns Ia the starting position and is advanced a line equal

to  the character size being composed.

All camera operations , except for font size change , are accomplished from the

input writer .  Provisions are made for copying, space shifting, and line shif t ing by

the operator as well as the automatic  functions performed by the camera wh”n text is

bei ng composed.

Inser t i on  Camera

‘(‘he insert ion camera provi(les a means for including,  in the composed text, char-

i i’t er s not c ontained in the 1CM vocabulary, It is a television camera that can be

- 
~~~~~~~~~~~~~~~~~~~~~~
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foc used o m  a sheet of printed or wr i t t en  mater ia l  and can inject this image into the

vid eo sy s tem upon ins t ruct ion .  The operator can set the size of the character  by

a& I j t i s t i  ug the Z0()n~L lens of the insert ion camera.
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‘I’ I IF (CM VOCAB t’ LA RY

NI’ ROt )  I - C’l’l ON

Because of the 10 , 000-character l imit  of the 1CM magnetic drum mcniorv, a
ca re fu l  stu (ty ot’ the Chine Sc , Japa ne Sc , and Korean languages were made to ((etc r—

mine the most useful  characters  to he incorporated in the 1CM vocabulary . ‘I’he study

include d charactem ’s with varient  forms and characters with ambiguous stroking - s c —

~~ii ut -e s . Consideration was also g iven to characters that have more than one popula r
s t rok ing  sequence.

I -’rom this study the vocabulary developed to approximately ~~ , 50 1) unique  chai ’ac—
ters. There are about ~~ , 000 standard character forms and 1, 500 var ien ts .  There
are - 4 , ) !15 characters for the Japanese language and 4 , 965 characters for the Korean
I a n g u a g t ’ . There are approximately 3, $00 cha racters that are common to at least two
languages. ‘ -

‘l’he 146 Kana characters requ ired for the ,Japanese language are included in :mddi -

t ion to the Kanj i  characters. The characters are treated separately dur ing  the corn —
) O 5 i t i O f l  b changing the mode of operation of the machine.

S TR  UC T I ‘RE OF NANJ I CHARACTERS

A stud of the Chinese language revealed tha t it does have an “alphabet” in the
sense that all Kanji  chai’actet ’s are writ ten by selecting strokes from a set of’ 21 basi c
sti’okes which a i’e shown in (“ig. 1. In addi t ion , the student of Chinese is taug ht a
i l t ’ i i n i t e  st i’ok ing sequence for wr i t ing  each character. The 1CM system takes ad-

vant age  of these two par t iculars  to provide a method for  composing Kanj i  text through

typewri ter  keyboard. The keys of the typewr i t e r  r ej)re sent the strokes and the

(3 
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F’ig. 1. Basic’ strokes for characte r composition.
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sequence of selection I’cpre sents the spe lling of the cha ract em ’. \~, I th l i i i  s inpu t , the

1CM computer can identif y the desired character and address the optical  memory to

display it on the T~ monitor .  Examples of typical st i ’ok ing - sequence a l e  shown in

Fig. 2.

Because of the l imi ta t ion  in the magnetic drum memory of the 1CM system , it
was decided to incorporate only the Chinese stroking sequence for the Kanj i charac-

ters when there is a difference from that used in the Japanese or Korean languages.
If the operator is in doubt as to the spelling, he can check for the 1CM VerSion in this
manual. Additional information on stroking sequence and problem areas is available
in the manuals recommended earlier.

STR OKES COMPLETED CHARACTER

IA  A
J I

_

(“1 g. 
~
. ‘ l v i  lea I s t rok ing  sequences .

Ii
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ROM ,-’cN IZEI )  I)ESIGNATIONS

Each of the 21 basic strokes is assigned a letter of the Eng lish alphabet (see F’ig.

H . This fea ture  ProVi dled the correlation required for computer programming. It is

also  useful  for cataloging as well us providing a means for machine operation by per-

sonnel not acquainted with the oriental languages. These letters appear on the righ t

side of the typewriter keys for the strokes they represent. The hard copy of the type-

wr i te r  pr ints  out the strokes in the it’ Romani zed equivalents.

AMBIGUOUS SPELLINGS

It has been shown that a Kanj i character may be cataloged and uniquely identified

liv its strokes and stroking sequence. For the great majority of characters , this

stroking sequence is sufficient identif ication.  Flowever , there is a special s i tuat ion

whereby a given stroking sequence leads to two or more different characters. An cx- 
-

ample of such an ambiguity is shown in Fig. 3. The complete list of ambiguous char-

acters is contained in the manuals ~recommended earlier. Fortunately, there are

relat ively few of these character sets.

In the 10 , 000-character vocabulary of the 1CM , there are 27 1 pairs , 15 triads and

a single quad of such characters. These characters are identified as ambiguous

characters and require special treatment in the operation of the machine to permit

composition of the desired character. When an ambiguous spelling is entered into the

computer , the optical memory is command ed to display all the characters with that

spelling. The operator then selects the cha racter he wishes by selecting the appro-

pr iate key on the input writer.

EN’l’ IT IF S

A number  of groups of sti’okes in the Chinese language occur frequently in the

generation of characters. Some of these are radicals and the othei’s are somewhat

s i m i l a r  to the English sy llables such as ‘‘ing, ‘‘ ‘‘Lion ’’ or ‘‘ ous. ‘‘ Twenty—eight  of

12 
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DPBB GBE

1~~~~
—f — EBBBDP B 

~~~~BDB j GEBBDEGB

BDD _____  

EBG 
GEEG

EED

BDGE 
7c~ GQBB ,J~EJ

EEEE

BGE JLD

BKX ::: KEE 
iJ~

DBDB 
EGGE 

PBBDR BQ JE1I~

DEG 
~ EJLW UUE

OPS 
J,~j EXGE YGB

F’ig. 3. Entit ies provided in the (CM .
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these groups, designated as entities , were selected and assigned a key on the input

writer. These arc shown in Fig. “l The operator has the option of using the entity

keys to form a complete character or of striking the keys for each individual stroke

to form a character , depending on his preference. After additional skill is ~mcqu i red

by the operator, he will learn to recog’nize the opportunity to save time by using the

entity keys.

Fig. 4. Ambiguous set of Chinese characters.

11



___  __________  - ~~—~ - -~-~-- - -

DESCRIPTION OF THE LISTS

The prime purpose of this manual is to aid the linguist in the operation of the

(CM machine. If the general instructions for the spelling’ rules are insu fficient to

identify the exact spelling for the 1CM input , the operator may use these lists to de-

termino the strokes and their sequence for the eharactet ’ he desires as they are re-

corded in the 1CM memory .

MASTER LIST (Volumes II through IV)

The Master List (Volumes II through I\’ contains all information for spelling,

stroke number , pronunciation (Romanized fo rms) ,  radical number , and all reference

serial numbers of evet’~’ Kanj i characte r in the system with printed and written form

of each character (when there is a d if f e re nc e) .  This is the list which must be used

to obtain the spelling of the desired character for input to the 1CM. The serial number

in this list is repeated in all the lists to pi’ovide a convenient ci’oss-reference of the

d ata.

The format of the data in this list is as follows:

The character spelling (stroke sequence) is on the first line and extreme left of

each grouping. The spelling sequence is from left to right. A space in the stroke se-

quence indicates the unique spelling of the character that will identify it in the 1CM

computer. A “3” in the sequence indicates the uni que spelling in the 3-language ma-

c h i n e  whe n i t  d i f fers  from that in the Chinese machine.

Directly below this is the character’s pr onunciation in the three languages; ‘I —

Japanese , K - Korean , P - Chinese Pinyin, and W - Chinese Wade-Giles. The second

c’oltimn is the dictionary reference numbers ;  N — Nelson ’s ,iapanese , K — Korean , M —

Mathew ’s. The third colum is only pertinent to the I CMs;  it gives the serial number

1,) 
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assigned to the character l’oi’ each machine (3S - 3-language machine and CS - Chinese

machine )  and the location of each characte r in the optical memory (3P-three language

memory and CP-Chinese language memory).

The fourth column contains:

( 1) The stroke count that uniquel y identifies the characte r in each machine (3M -

three language and CM - Chinese language).

(2) The total stroke count for the character (ST).

(3) The character ’s radical number (R).

(4) The stroke residue after the radical (SR) .

The characters presented in columns 5, 6, and 7 are :

‘3,’ - the written form

P - the printed form when different

H - the radical

‘l’he last column (8)  is the serial number assigned to each character f o r  this

manual .

TOTAL STROKES LIST (Volume V)

The number of strokes of each character depends upon how an individual writes

the character. The stroke count used in the ICN is based on the conclusions of the

language studies mentioned earlier and is based on the Chinese written form of the

charactci’. Therefore , the stroke count ii ; this list may vary from some authoritative

d ict ionar ies  which use the printed character forms.

This Total Strokes List (Volume V) contains the written form of the character and

the serial number  assigned for the master list. The characters are grouped by nurn -

bei’ of strokes and ordered by sei’ial number.

16
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RAI ) I CAL LIS’l’ (Volume \‘

A Chinese’ character , which is not itself a Radical , consists of two parts: the

Radical  and the Phonetic’ oi’ P r imi t i ve , The R a d i c a l  normally gives a clue to the

meaning of a character; therefore , it c a n  be help ful  in locating the character in the

1CM system . The Radical List (Volume \‘ catalogs all the characters in the (CM

~‘oeabula i’s’ under one of the’ 2 1-I i’adi ca l  s according to the tr acl i t i  onal radi cal sy stem.

Ne wl y  coined s impl i f i ed  forms and the’ Chinese’ phonetic symbols not found in the

tradi t ional  system ai’e e’atalogecl under a i’adical considered to have the’ most reason-

able ’ conlormance to the rules for cha ractel ’ struc ture ’.

‘(‘he l ist  has 209 radical groupings , the’ (CM vocabulary has rio characters other

than the radical  its ell ’ for radical group 92 , (68 , 179 , 189 , and 21 3 . The l is t  contains

the handwr i t t en  form of the’ rad lea Is and the’ cha racters , and the i’adi ca l number  and

this  manual’ s se’i’ial numbers  to m the chai’aete’rs. ‘I’he l is t  also gives the residue

51 t’oke count for each e’ha racte i’. The format  of the’ list is:

( 1) All the’ characters are gI’ou )e(l by their  i’adica l.

The’ gi’oups ai’e p i’esented in oi’de 1’ by the ’ radical  numbe i’ .

~:b The characters are sorted in each group by residue count.

‘l’hi_’ radical number  :incl the radical  e’ha I’ac’ter are given at the’ top of each g i’ott ~

The’ character  se’r ial numbe r is located above its e’haracte r with the residue c’oont

positioned between the serial number  and the charactet’ .

PRONUNCiATION L(S’l’S (Volume ’ VI and Volume VII )

( ‘hinese Pronunc ia t ion  in Wa cle—Gi les

Small v a r i a t i o n s  have’ developed in the Wade — G iles 5 s tem as it \~‘:is presented by

~‘a ri ‘Hi s  authors ut dict ionar ies .  ‘ lu  iii m u in i zc ’ ( liii mpoi’t ant (k ’t :i i t s  the pronum’ i : t t  iOn It

the characters in this l ist  is  based on the Gu ov ue i d i an  (a d ic t ionary  of spoken Chinese

by \Vang Yi , and not on the’ Chinese ’— Eng l ish  Dic ’t ion a my by Ma t the %% a which d oe’s not

17
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use a standard \Vade— Gile ’s system ut Romanization.  ‘l’he Romanization of the’ pro—

mine ia t i  on 0! the ’ characters  in this l is t  was de ri ~‘ed from the comparative chart ~rt’ —

sentc’d in the App endix of the Guoyuc id i an and where the’re’ is more than one form of

P t ’ Ofl(i uc iat i on oni the’ moSt t ’uminon is given.

‘I’ht’ numer :i l s  included in the R omaniz e d  sound rc’I)re ’sents the tone s ( a c c e n t  marks)

in t he pronuncia t ion .  1 is the l i rs t  tone is ‘ ‘ i i , ‘‘ 2 is the’ second (tine as “a ’’’ 3 i s the
V

third tone ‘‘a, ‘ ‘  and 4 is the luu i ’ th tune ’ is ~a. No numera l  means no accent marks

g iv ing  a nc’ut i’al tune . ‘I’he’ apostrophe is the’ sti ’i’ss symbol for the pronunci at i on.

The list contains the’ Romanized pronuncia t ion of each character , the se t ’ial n u m —

be’ i’ of the m :tnu :t l , and the’ handwri t ten  form of the cha router. The charactc’i’s are ’

oi’gani zed in groups by sOun(l and appc’ai ’ wi th in  each g t’oup in order by sei’ial niin ber .

‘l’he’ groups ai’e listed in order by the Romaniz ed spelling. The Romanized pronuncia-

tion appea i’s above each group. ‘(‘he serial ni l mbe’ i’ apI )ea i’s above its character.

Chinese Pronunciation in Pinyin

‘I’his l i s t  follows the’ same rules and proe eclu i ’es g iven for the Wade—Gilt ’s list.

‘I’he Humani za t ion  for this l ist  was also taken from the comparative chart given in the’

App endix ot’ the Guoyuciel ian by Wang \‘i.

Japanese Pronunciation

The’ i’eadings of characters in the’ J ap: .ne ’se language are generally in either ‘‘ON’ ’

(Chinese pr onunciation) or ‘‘Kun ’’ (Japanese pronuncia t ion ) .  This l i s t  app lies the’ ON

sy ste m tvhc ’nevei’ possil)le and as a rule only the ON system in current use. The

i’eadi ngs a i’e’ ha St’dl on the M cxle en Rc:ide m ’s ‘J a I anesc’ — Engl ish  (‘ha i’:i c’te i’ I)u c’ti 0110 i’V

i~ ,\ntl i’c ’ w N athanie l  Nelson. The Roni aniza t ion of the ’ pronunciat ion is the’ Hepburn

sy s t em. ‘(‘he slash marks  appca i’i iig in the R om ani  zed p r onunc ia t ion  m d i  c’ate the’ ac —

cent of the’ letter pre ceding i t .

‘I ’hi s l i s t  has the same toi ’mat as the Wa k ’— ( ; I d ’ S  5~ 5 ) ( ’ i l ) .

H’



Korean Pi’onuneiation

The’ Korean readings of the characters are based on the New Korean Dictionary

edited by the Linguistic Society of Seoul , Korea. l’hc Romanization of the pronuncia-

tk)n is by the G. M. MeCune system. Some components are not spelled using

tradi t ional  methods but rather in a simpler and more consistent form , which is easier

t d )  app ly .

‘(‘his l is t  has the same format as the Wade-Giles list. The accent marks in-

eluded in the Romanized pronunciation are for the preceding letter.
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6

APPENDIX

ERRATA SHEETS

The corrections are grouped by information error. The number presented in

the left column is the serial number assigned for this manual. The second column

presents the written form 01 the character. The last two columns show the change.

The tit le above the change columns identifies the data to be changed. Corrections

must lie made in the Master List as well as the cross reference list.

‘1
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