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PHOTOGRAPHIC TYPE COMPOSITION 
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of Delaware 

Filed July 24, 1957, Ser. No. 673,934 
11 Claims. (Cl. 95-4.5) 

This application relates to phototypecomposing, and 
particularly to apparatus providing for the use of un 
usual or picharacters in the process of composing a line. 
The present invention is especially useful in connection 

with phototypesetting machines which employ a matrix 
disk carrying the characters as portions of differential 
light transmitting ability such that passage of a light beam 
through the disk will result in an image-bearing light 
beam. The matrix disk carries all the usual characters, 
but it is a difficult and time consuming operation to add 
characters to the disk in properly aligned relation, and 
often there is no available space on the disk for such 
added characters. 
More important, the unusual or picharacters (as they 

are referred to by printers) are needed only in the ex 
ceptional job, or at infrequent times, and thus it is really 
uneconomical from both a time and space consumin 
standpoint to place them on a matrix disk. 

Accordingly, the primary object of this invention is 
to provide for the use of pi characters in phototypeset 
ting equipment. 

Another object of the invention is to provide for intro 
duction of a light beam bearing a character image into 
the main optical system of a phototypesetting apparatus 
and thus to provide a special character in proper point. 
set without need of additional optical equipment for that 
purpose. 
A further object of the invention is to provide for in 

troduction of space code information related to the pi 
character into the space computing mechanism of the 
phototypesetting apparatus for proper spacing of the pi 
character in the composing operation. 
An additional object of the invention is to provide for 

use of relatively large plate-like members having trans 
parent and opaque portions defining a desired character, 
with these members bearing space code indicia for indi 
cating the spacing requirements of that particular char 
acter, and thereby to simplify the construction of a char 
acter defining member. 

Other objects and advantages of the invention will be 
apparent from the following description, the accompanying 
drawings and the appended claims. 

In the drawings 
FIG. 1 is a schematic diagram illustrating phototype 

composing apparatus in accordance with the invention; 
FIG. 2 is a schematic diagram illustrating the manner 

in which light beams carrying special characters are intro 
duced into the optical system of the apparatus shown in 
FIG. 1; - 

FIG. 3 is an enlarged plan view of a picharacter plate 
and its associated frame; 

FIG. 4 is a diagram showing the manner in which the 
space code information obtained from the frame of FIG. 
3 is introduced into the apparatus of FIG. 1, and also 
showing how recording of the special character from the 
plate is initiated; . 

FIG. 5 is a diagram illustrating the connection between 
the space code receiving apparatus of FIG. 4 and the 
respective stages of the counter shown schematically in 
FIG. 4. . . . . . . 

Referring to the drawings, which illustrate a preferred 
embodiment of the present invention, FIG. 1 is a sche 
matic representation of a high speed phototypesetting ap 
paratus including a rotating matrix disk 10 carrying the 
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2 
characters to be reproduced as, for example transparent 
portions in a significant zone of predetermined radial 
depth on the disk. The character zone is represented in 
FIG. 1 by the character A. In other zones of the disk 
there are a series of timing marks 12, one for each char 
acter on the disk, and in a further zone there is a single 
reference mark 13 the purpose of which is to supply an 
initiating pulse. In another Zone a binary space code re 
lated to, and identifying the relative width of, each char 
acter is supplied in the form of a series of transparent 
dots 15 on the disk, shown for purposes of illustration as 
representing a five digit binary code. It will be apparent, 
of course, that the marks, dots, and characters on the 
disk may be either transparent or opaque, so long as 
they contrast with the background area of the disk. 
The overall arrangement of the apparatus is general 

ly similar to that disclosed in copending applications 
Serial No. 380,802, filed September 17, 1953, now patent 
No. 2,846,932 and Serial No. 640,741, filed February 18, 
1957, now patent No. 2,944,472, assigned to the same 
assignee as this application. 

In general, the arrangement of the apparatus is as fol. 
lows. A flashing light source of high intensity and short 
duration is provided, such as by the spark gap 20 con 
trolled by the spark control unit 22, and this light source 
is arranged to illuminate the character zone of the disk 
through a lens 23, with the resulting image-bearing light 
beam being focused through a lens system 25 upon a 
record film strip 28 which is supported across the light 
beam between film drums 29. The character-image 
bearing light beam passing to film strip 28 is intercepted 
by a space prism system 30 controlled by a suitable trans 
ducer 32 for displacing the light beam with respect to 
the film strip without altering the focus thereof. Such 
a prism system is described in detail in copending appli 
cation Serial No. 661,633, filed May 27, 1957. - 
A further flashing light source 35 connected to a space 

control unit 36, is arranged to illuminate the space code 
dots 15 through a lens 37, and the resulting one or more 
small light beams passing through the disk fall upon a 
bank of photocells 40 which provide a space code pickup. 
The information from the space code pickup is supplied 
to a space memory computer 42, this information being 
used to preset the later stages of the binary counter (the 
"N" counter in FIG. 4) as disclosed in detail in said co 
pending application Serial No. 380,802. The remaining 
or first stages of the space memory computer (the “P” 
counter in FIG. 4) are preset by a suitable point set con 
trol 44, so that the output through line 45 represents the 
product of the point set and the required space for the 
illuminated character as transmitted from the space code 
pickup 40. 
A lamp 50 and lens 51 direct a light beam through 

the Zone of timing marks 12, the resulting pulsating light 
beam falling upon the photocell 52. The pulsating out 
put of this photocell is directed through an amplifier 53 
and through a delay circuit 54 into a selector counter 55, 
as described in detail in said copending application Se 
rial No. 640,741. A further lamp 57 and lens 58 direct 
a light beam toward the zone of the index mark 13, and 
the resulting light beam falls upon the photocell 60 once 
during each rotation of the disk 10, thereby providing 
an index from which the location of any selected char 
acter on the disk may be determined by counting the 
number of timing pulses occurring after the index pulse. 
The output of photocell 60 is connected through ampli 
fier 62 to selector counter 55, and is arranged to reset the 
counter to a zero count to provide the desired index or 
reference point. The count in the selector counter 55 
is, then, indicative of the position of each character on 
disk 10 with reference to the index mark 13. 
A suitable keyboard, such for example as the keyboard 



3. 
65 of a typewriter, is arranged to actuate a bank of per 
mutation switches or the like indicated schematically at 
66, and these switches are arranged to provide binary 
code information identifying the selected character to a 
temporary code storage. 68 comprising a bank of binary 
stages equal in number to the stages of selector counter 
55. The information in code storage 68 is supplied: 
through its output. 69 to a coincidence: circuit 70, and, the 
output 71 of selector counter 55 is likewise received in 
the coincidence: circuit. Thus, when the code. informa 
tion in code, storage 68 corresponds to the count of se 
lector counter: 55, an, output signal i will be transmitted 
through the coincidence output 72 to a: suitable gate cir 
cuit 75, as more...fully, explained in said: copending appli 
cation. Serial, No. 640,741. 
Gate circuit 75 also receives, undelayed timing pulses 

directly from amplifier.53 through line.76, and thus. when 
an output signal passes through;coincidence output. 72 the 
output.line. 78 of the gate circuit, will transmit a trigger 
pulse on the next received timing pulse from line. 76. 
The trigger-pulse, is supplied to a pulse generator, 80 for 
the purpose of starting the same, and the trigger pulse 
also is transmitted through line.82 to the spark control 
unit 22 and space control unit-36, for. flashing the light 
source-20 and 35, respectively. This causes, the light 
source: 20 to illuminate the selected character and the 
resultant character image is recorded on the film strip. 28. 
At the same-time, space code information is supplied 

to the pickup apparatus 40 and is used to set up the space. 
memory, computer 42, the point set control having been 
set manually to select the desired size of type. The pulse. 
generator 80 has its. output-85 connected to a space mem 
ory counter, 88, and line 85 is also connected through a 
line, 89-to the space, memory computer 42. The output 
line. 45. of the space memory, computer is in turn con 
nected back to pulse generator 80-to-supply a stop pulse 
thereto, and thus after the space memory computer has 
counted a number of output pulses from generator. 80. 
equal to the product of the point set, and the space re 
quirement of the selected, .character image, the-pulse gen 
erator 80 is stopped. As a result of this the number of 
pulses transmitted to space memory counter 88 is a digi 
tal representation of the space required for the selected: 
character at the desired point setting. 

Space memory counter, 88 is a multistage, binary 
counter, one, embodiment of the invention having used 
a thirteen stage counter for this purpose. The first seven 
stages of this counter are; connected to the prism spacing 
transducer. 32 through the output connection.90, and the 
eighth stage of counter. 88 is connected through an out: 
putline.92;to a film, advance: transducer 93 which con 
trols, rotation of one of the film reels. 29 to advance the . 
film strip. 28; with respect to the image bearings light. 
beam through predetermined large, space: increments. 
As more fully explained in said copending application. 

Serial No. 661,633, filed May 27, 1957, the arrangement 
of the parts is such that one pulse: fed into space mem: 
ory counter 88sis equal to, one A28 of a pica, and this 
small discrete, space measurement is referred to herein 
after as a space unitor apiclet. Therefore, the first sevens 
stages of space memory, counter. 88 handle spacing re 
quirements from A2s to...12A2s of a pical and transmit: 
this spacing information through output 90 to the prism, 
controlling transducer 32. Movement of the spacing, 
prism system:30 thus controls all spacing requirements up, 
to one space unit less than, a full pica. The output line: 
92, transmits, a pulses to the film advance transducer 93: 
only, when the spacing requirements, equal or exceedia: 
full pica, and the arrangement of this transducer is such 
(as explained in copending: application Serial No. 
661,633, filed. May 27, 1957), that for every, pulse, re 
ceived; through line: 92; the film strip;is advanced through 
a; distance of ; one pica...and: the prism. System is read 
justed accordingly... The... advance portion of the film. 
strip;is held stationary, during the composing of a single 
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line by the index punch, indicated generally at 94, and 
when the spacing movement of strip 28 is complete for 
one line this punch is released and the film advanced into 
the take-up reel, as more fully explained in said copend 
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ing application. - 
The capacity of space memory counter 88 is preset by 

a suitable line: length control. 95-so. that when the counter 
88 fills up, an end-of-line sequence (including release of 
punch 94) can be initiated in any well knewn manner. 
In practice a thirteen stage, binary counter has been suf 
ficient for this purpose, giving a maximum possible line 
length of 64 picas, or more than ten and one-half inches. 
The exact length of the line is determined by manipulat 
ing the line-length control to preset the. last stages, of 
counter 88. Then, after the composer finishes typing a 
line, the difference between the preset capacity of this. 
counter and the total space. counted will be the, space: 
which must be divided between the word spaces in the 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

line to justify. 
Spaces between words are inserted in uniform length 

in this apparatus, and these spaces later are adjusted in 
suitable justifying apparatus-operating from code informa 
tion carried on the film strip. 28, as more fully, explained 
in said copending application Serial No. 380,802. Thus, 
whenever the word space-bar, 100, on the keyboard is ac 
tuated a pulse is fed through line. 102 to a word space 
memory, counter 105, and such pulse also is passed through 
line. 106 to the film advance transducer 93, causing the 
film strip to be advanced through a suitable, word spacing 
movement. Counter 105 is a further, binary, counter, 
for example a five-stage. counter. Its output 108 extends 
to a suitable code lamp panel 110 arranged adjacent the 
film strip 28, and a further output. 112 from space mem 
ory, counter 88 also extends to panel 110. The purpose 
of this arrangement is to providea, scoreboard which indi 
cates, in suitable binary, code, the unused space remaining 
in the line, and the number of word spaces in the line 
(from counter 105). At the end of each line the code on 
panel 110, is projected onto, the film strip to, provide a 
permanent record of this information thereon, as a series: 
of code dots. - - - - - 

The general overall arrangement of the phototypeset 
ting device, therefore, provides for flashing, light beams 
bearing character images in selected sequence, along the 
main optical axis of the device, as defined by the lens 
system 25 and space prism system, 30. At the same time, 
the code-information related to the spacing requirements 
for each; character image, as it is selected, is passed. 
through the space code pickup 40 to the: space: memory. 
computer 42, and from there to the space memory. 
counter 88 which in turn provides actuating signals for 
the spacing transducers. 32...and, 93, respectively. Opera-. 
tion of these transducers results in relative movement be 
tween the main optical axis and the film strip.28 to pro 
vide the necessary. spacing for each character recorded 
on the strip. - 

In composing operations it, often is necessary to use 
an unusual character, such for example, as a key sign 
or some other character which is out of the ordinary. For 
purposes of example in this application the unusual char-. 
acter, referred to by printers-as-a-pi, character, is shown 
as a hand with pointing index finger. Such a character. 
is shown in FIG. 3 and will be...further described in con 
nection with the device illustrated therein. - 
The matrix disk 10 in phototypesetting apparatus of 

the type under consideration.here carries, the usual char 
acter images such as numerals, upper and lower case 
letters, and other. common-characters such as periods, 
commas, colons, % sign, and the like: , However, it would, 
be difficult to remove the matrix disk-and construct a pi 
character thereon even if there were spaces on the disk 
provided for such purpose. In accordance with the pres 
entinvention, however, such picharacters maybe inserted: 
separately...from the matrix disk and may be:constructed 

75 on a large and therefore relatively, easy: to uses scale:   
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Thus, referring to FIG. 3, a picharacter plate 113 is 
shown bearing the picharacter image 114, and the plate 
113 is carried within a frame 115 having a number of 
finger-like projections 116 extending from one edge there 
of. The picharacter is defined by transparent and opaque 
portions of plate 113 which may be illuminated to pro 
vide a light beam bearing the pi character image. . . 
Along the side of plate 115, a number of projecting 

fingers 116 are arranged in predetermined spaced relation 
ship. These fingers are used to represent the spacing 
requirements of the picharacter in a binary code which 
for purposes of illustration is shown as a five digit binary 
code, similar to the space code dots 15. Thus in the form 
shown there are fingers in the first, third, and fifth posi 
tions representing the binary code number 10101. Obvi 
ously a different pattern of fingers will provide a differ 
ent code number. . 

Referring to FIG. 2, the plate 115 is supported by suit 
able means shown diagrammatically at 119 in front of a 
light source 120 which serves to illuminate the pi char 
acter plate through a suitable lens 121. The fingers 116 
rest upon switches 118a-e, there being one switch for 
each finger position on a picharacter plate. The char 
acter image bearing light beam passes from frame 115 
through a lens system 122, and from this lens the light 
beam passes to a reflecting surface. 125 provided by a 
prism or mirror or another suitable light reflecting device 
which will pass the picharacter image-bearing light beam 
into the main optical system of the apparatus, and thus 
through the main lens system 25. The image plane of 
lens system 122 is located at the same distance x from 
the main optical axis as the distance of the reflecting 
mechanism 125 from the matrix disk 10, the latter dis 
tance being designated x' on the drawing. In this manner 
the image of the picharacter is properly in focus when it 
passes into the main optical system of the apparatus and 
from thence onto the film strip 28. Any suitable mecha 
nism, such as track 126 and mounting 127, may be used 
to move the reflecting member 125 into and out of align 
ment with the main optical axis of the apparatus, if it is 
necessary that this surface be removed during normal 
operations when light beams are passing through matrix 
disk 10. Another possible construction is to provide a 
half-silvered mirror as the reflecting member 125, and 
thus light beams passed from disk 10 through such a mir 
ror would not be appreciably reflected or deflected, while 
the beams from the pi character plate would be reflected 
along the main optical axis. 

Referring to FIG. 4, the individual space code switches 
118a-e are grounded at one side, and closing of one or 
more of these switches is arranged to provide a binary code 
signal as follows. A bank of pentodes 130a-e, for ex 
ample type 6AS6, are arranged with their plates 130P con 
nected into the last five stages of the space memory 
computer 42, a typical one of such connections being 
shown in FIG. 5. The cathodes of each of the control 
tubes are grounded, and the first control grids 130G1 are 
normally maintained at a negative potential through a 
voltage dividing network including resistors 132 con 
nected to a potential below ground, for example of the 
order of -75 volts, and resistors 133 connected directly 
to ground. The switches 118 are arranged to bypass this 
negative bias and thus to bring the first control grids up 
to a potential of approximately the same order as the 
cathodes, and in this particular type of tube such a change 
in control grid potential is sufficient to provide for con 
ductance provided that the second control grids are not 
cutting off the tubes. 

. The second control grids 130G2 are all connected 
through a condenser 135 to an initiate switch 138 which 
is of the single-pole double-throw type. In one position, 
as shown, this switch connects directly to ground and the 
potential of the second grid is thus low enough, in com 
bination with a grid 130G1 at negative potential, to cut 
of the tubes. In its other position switch 138 is arranged 
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6 
to supply a positive. pulse from a source of positive poten 
tial. 139 to the grids 130G2 through condenser 135, there 
by providing for conductance of whichever of the tubes 
130a-e is not cut off by its first control grid. Switch 138 
is controlled, as indicated schematically at 141, by a timer 
142 the operation of which is initiated by the pi button 
switch 144. This switch may be located upon the key 
board 65 if desired. 

Thus, when the pi button is pushed, assuming that a 
pi character plate is in place, the pi character is photo 
graphed, and after the timer operates the last five stages 
of space memory computer 42 will be set up by the pi 
Space, control tubes 130a-e. This sequence occurs as 
switch 138 is moved to its grounded contact and a nega 
tive pulse is fed through condenser 135 into a voltage 
dividing network including resistor 145 which is con 
nected to a source of negative potential, and resistor 146 
which is grounded. This negative pulse is ignored by the 
already negatively biased network. After the picharacter 
is photographed, timer 142 returns switch 138 to the illus 
trated position and a positive pulse is passed through 
condenser 135. This brings the second grids of tubes 
130a-e to a positive potential and those tubes will con 
duct which have their first grids grounded through closed 
switches 118a-e. 

In addition, a positive pulse will pass through con 
denser 147 to a further voltage dividing network includ 
ing resistors 148 and 149. An initiate control triode 150, 
having its cathode 150C connected to ground, has its con 
trol grid 150G arranged to be held normally at a potential 
below ground, but when a pulse from condenser 147 
causes initiate tube 150 to conduct, a starting pulse is 
passed from output condenser 152 into the line 78 con 
necting the coincidence circuit 70 to pulse generator 80. 
Thus the pulse generator is started and continues to sup 
ply pulses to space memory counter 42 until an output 
pulse therefrom through line 45 stops the pulse generator. 
The first six stages of this counter are arranged to be pre 
set by the point set control 44, as more fully described 
in copending application Serial No. 380,802. 
The manner in which the picode bank of tubes 130 is 

connected into computer 42 is illustrated in FIG. 5, 
wherein one of the last five binary stages of computer 42 
is shown generally at 160, and the input connection there 
to from an associated photocell in the code pickup bank 
40 is shown as coming through an input triode 162 and 
input line 163 which leads to the plate 160P at one side 
of the dual triode within the stage 160. As is well known 
in the art, when a signal passes through line 163 the bal 
ance of the flip-flop circuit is upset and the stage is pre 
set, as by causing that side of the circuit including plate 
160P to conduct. In the same manner, an associated pi 
character control tube 130 has its plate connected to line 
163 through a line 164, and the input to the counter stages 
from tube 130a-e through lines 164a-e (FIG. 4) will be 
apparent upon consideration of the drawing and in view 
of the above explanation of the operation of the pi char 
acter code bank. 
The timer 142 is connected to control light source 120, 

and thus when the pi button is depressed the light source 
is actuated and a light beam carrying the pi character 
image is introduced into the main optical system of the 
apparatus, as previously described. Immediately there 
after the computer 42 is set up in accordance with the 
information relating to the spacing necessary for the pi 
character, and this information together with the point set 
information determines the number of pulses transmitted 
through line 85 to the space memory 88. The space 
memory in turn actuates the transducers 32 and 93 to 
provide for the required relative movement between the 
main optical system of the apparatus and the film strip 
28. The spacing necessary for the pi character is thus 
introduced into the apparatus at the proper time. 

It should be noted that the picharacter plate is of rela 
tively large size. For example, a practical embodiment 
of this invention may employ a slide of approximately 
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4.x: 6inches. In this way: it is a relatively simple matter. 
to draw, the desired pi character upon the plate and the 
substantial reduction in the picharacter optical system, 
including', lens. 122, will provide a well defined: image 
which is then transmitted to the record strip. 28. At the 
same time, it is also: a simple matter to insert the proper 
space code information into; the machine merely. by pro 
viding the proper number of fingers 16 in the proper 
places; all in accordance with the binary space code: sys 
tem, used. These fingers: can be provided as detachable 
elements-if the same frame 115:is: used for a number of 
pit character plates, or if it is expedient to store the pi 
character plates in their own individual frames, then the 
fingers 116 can be... provided; as integral or permanent 
attachments to...the appropriate edge of frame 115. 
While the form of apparatus, herein described consti 

tutes a preferred embodiment of the invention, it is to be 
understood that the invention is not limited to this precise 
form of apparatus, and that changes may be made therein 
without departing from theiscope of the invention which 
is defined in the appended claims. 

- What is claimedis: . . . 
1. Apparatus for use in a-phototypesetting device hav 

ing av type i matrix: and a primary: optical system through 
which image bearing light beams are passed: from the 
matrix for... recording on photosensitive record material, 
said device also including means for producing relative 
movement' between the optical system and the record 
material in accordance with the spacing requirements of 
the projected character images; comprising a pi character 
plate having: transparent and opaque portions defining a 
pi: character and also having code indicial related to the 
spacing requirements of the picharacter, means for illu 
minating said plate to provide a light beam bearing a pi 
character: image, i means, fori directing saidi pi character 
image into said primary optical system for recording on 
said: record material, means for sensing the code indicia 
on said plate, and means connecting said sensing-means 
into said spacing movement: producing means for insert 
ing the spacing information related to the pi character 
intoisaid device, and providing proper spacing: therefor in 
conjunction with the recording operation. 

2. In combination with a phototypesetting device hav 
ing: a type matrix and a primary optical system through 
which image bearing light beams are passed from said 
matrix for recordings on photosensitive record material, 
said device- also: including means for producing relative 
movement between said optical system and the record 
materiál, said è movement producings means including - a - 
computer: for calculating the required spacing for each 
characters from spacing information received from said 
matrix and transducer means operatively arranged to re 
ceive information from said computer and to-move said 
record material accordingly through the necessary: spac 
ing movement, a pit character plate-having transparent 
and opaque portions defining a pi character and also 
having space code indicia related to the spacing require 
ments of the pi character, means for illuminating said: 
plate to provide a light beam-bearing a pi character 
image; means' for-º directingº said pii- character image - into 
said primary, optical system for recording on said record 
material, means for sensing said space code indicia on 
said plate; and means connecting said sensing means to 
said computer-for-supplying spacing information to said: 
computer related to the spacing requirements of the pi 
character. 

3. In combination with phototypesetting apparatus 
having a type matrix carrying a plurality of characters of 
related size and a primary optical system through which 
image bearing light beams are passed from the matrix 
for recording in selected sequence, photosensitive ma 
terial mounted to record images transmitted thereto, said: 
pirmary optical system including means for controlling 
the size, of the recorded image, means for producing rela 
tive; movement: between said optical system and the: 
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is plate in position intercepting said light beam to provi 

8. 
record: material' in accordance, with the spacing require 
ments of each projected character image, apicharacter: 
plate having transparent and opaque portions: defining a 
pit character of predetermined size relation' relative to 

I said characters on said matrix, means for illuminating. 
said plate to provide a light beam: bearing al picharacter 
image, means for directing said pii character image: 
bearing light beam into said primary: optical system and 
through said size controlling: means to record the pi 
character on said record material ini proper* size rela*, 
tion to the other character images being recorded dir: 
ing a typesetting operation, and means for Süpplying: 
spacing information related to the required width of said 
pi: character. to: said movement prod?cing means för 
causing requisite spacing-movement for said pitcharacter. 

4. In combination with phototypesetting apparatus 
having a type matrix and a primary optical systein 
through which image bearing light beams are passed 
from the matrix for recording on-photosensitive record 
material; said primary: optical system including-méans för: 
controlling the size of the recorded images, means for 
producing relative spacing movement between said - 
mary optical system and said record material insaecord 
ance with spacing requirements of each projected char 
acter image; said movementº producingº means incl?ding* 
apparatus for transmitting code data representin 
relative spacing requirements of each characterima ?? 
said-matrix, means for registering code-data representing 
the-point setting of said-size controlling means; 
puting means having inputs connected to 'said data trans 
mittingi means and to said data registering means för 
calculating the required spacing of each characterimage 
from such data, connections from said 'computing means.* 
to supply-controlling information to said spacing move: 
ment producing" means, a pi character plate having trans 
parent and opaque portions defining apicharacter; means 
for illuminating said plate to provide a light beam bear 
ing a pi character image, means for directing said pi 
character image bearing beam into said primary optical 
system and through said size controlling means to recordº 
the pi character on said record material in proper size 
relation to the other character images being recorded 
during a typesetting operation, and means for supplying 
said computing means with code data representing the 
relative spacing requirements of said pi-character image 
for computation of spacing control information corre: 
sponding to the required size of said picharacter. 

5. In phototypesetting apparatus of the character de 
scribed the combination of a selectively operable light 
source, means for defining a light beam issuing from said 
source, a character plate having transparent and opaque 
portions defining a character to be reproduced, means 
for supporting photosensitive record material in position 
to intercept said light beam, means for mounting said 
a character image bearing light beam directed on the 
record material, means for producing relative movement 
between said record material supporting means and the 
image bearing light beam to provide for spacing of suic 
cessively projected character, images on said, record mas 
terial, means providing space code data on a marginal 
portion of said plate for identifying the necessary relative 
width of the character image projected onto the record. 
material, pickup means for reading said code data from 
said plate, and computing means receiving space code. 
information from said pickup means for calculating the 
width necessary for proper spacing of the character 
image, said computing means having an output to said 
movement producing means for causing spacing move 
ment related to the projected character image. 
6. In phototypesetting apparatus of the character des. 

scribed: the combination of a plate having portions of 
differential light transmitting ability defining a characteri 
to be: reproduced, selectively operable means for illumi" 
nating said:plate toproduce animage bearing light beam, 
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photosensitive record material for recording the chair 
acter image, means for directing said beam onto said 
record material, means including a transducer and a 
computer controlling operation of said transducer for 
producing relative movement between said light beam 
and said record material to space successively projected 
character images on said record material, means on said 
plate defining digital space code information identifying 
the width of the character defined on said plate relative 
to the widths of other characters in a selected type style, 
pickup means for reading said space code information, 
said pickup means having an output connection to said 
computer, gate means in said output connection for con 
troling the supply of space information to said computer, 
and means connected to said illuminating means and to 
said gate means for coordinating the opening of said gate 
means with operation of said illuminating means. 

7. Phototypesetting apparatus including a type matrix 
and a primary optical system through which image bear 
ing light beams are passed from the matrix for recording 
on photosensitive record material, said primary optical 
System including means for controlling the size of the re 
corded images, means including a transducer and a com 
puter controlling operation of said transducer for pro 
ducing relative movement between said primary optical 
System and said record material in accordance with spac 
ing requirements of each projected character image, a 
plate having portions of differential light transmitting 
ability defining a character to be reproduced, selectively 
operable means for illuminating said plate to produce an 
image bearing light beam, means for introducing the re 
Sultant character image from said plate into said primary 
optical system and through said size controlling means, 
means on said plate defining digital space code informa 
tion identifying the width of the character defined on said 
plate relative to the widths of the characters on said ma 
trix, pickup means for reading said space code informa 
tion, said pickup means having an output connection to 
said computer, gate means in said output connection for 
controlling the supply of space information to said com 
puter, and means connected to said illuminating means 
and to said gate means for coordinating the opening of 
said gate means with operation of said illuminating 
eaS 
8. Apparatus for use in a phototypesetting device hav 

ing a type matrix and an optical system through which 
image bearing light beams are passed from the matrix for 
recording on photosensitive record material, said device 
also including means for producing relative movement be 
tween the optical system and the record material in ac 
cordance with the spacing requirements of the projected 
character images, comprising a picharacter plate having 
transparent and opaque portions defining a pi character 
and also having portions bearing indicia related to the 
Spacing requirements of the pi character, means for il 
luminating said plate to provide a light beam bearing a 
pi character image, means for directing said pi character 
image into said optical system for recording on said rec 
ord material, means for transmitting to said device spac 
ing information corresponding to said indicia, and means 
connected to said spacing movement producing means 
and responsive to receipt of said spacing information for 
inserting the spacing information related to the pi char. 
acter into said device and providing proper spacing there 
for in conjunction with the recording operation. 

9. In phototypesetting apparatus of the character de 
scribed the combination of a selectively operable light 
Source, means forming a light beam issuing from said 
Source, a character plate having transparent and opaque 
portions defining a character to be reproduced, means for 
supporting photosensitive record material in position to 
intercept said light beam, means for mounting said plate 
in a stationary position with respect to said light source 
intercepting said light beam to transmit a character image 
on said light beam directed to the record material, means 
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for producing relative movement between said record ma 
terial supporting means and the image bearing light beam. 
to provide for spacing of successively projected character 
images on said record material, means providing space 
code data on a marginal portion of said plate for identi 
fying the desired relative width of the character image 
projected onto the record material, pickup means for 
reading said code data from said plate, computing means 
connected to said pickup means to receive space code in 
formation therefrom for calculating the width for proper 
spacing of the character image, and an output from said 
computing means connected to said movement producing 
means for causing appropriate spacing movement for the 
projected character image. 

10. In combination with a phototypesetting device hav 
ing a type matrix, a primary light source, and a primary 
optical system through which image bearing light beams 
are passed from said matrix for recording on photosensi 
tive record material, said device also including means for 
producing relative movement between said optical system 
and the record material, said movement producing means 
including a computer for calculating the required spac 
ing for each character from spacing information received 
from said matrix and transducer means operatively ar 
ranged to receive information from said computer and to 
move said record material accordingly through the neces 
sary spacing movement, a picharacter plate having trans 
parent and opaque portions defining a pi character and 
also having space code indicia related to the spacing re 
quirements of the pi character, a secondary light source 
for illuminating said plate to provide a light beam bear 
ing a pi character image, means for directing said pi 
character image into said primary optical system for re 
cording on said record material, means for sensing said 
space code indicia on said plate, and means connecting 
said sensing means to said computer for supplying spac 
ing information to said computer related to the spacing 
requirements of the picharacter. 

11. Phototypesetting apparatus including a type matrix, 
a primary light source, and a primary optical system 
through which image bearing light beams are passed from 
the matrix for recording on photosensitive record mate 
rial, said primary optical system including means for con 
trolling the size of the recorded images, means including 
a transducer and a computer controlling operation of said 
transducer for producing relative movement between said 
primary optical system and said record material in ac 
cordance with spacing requirements of each projected 
character image, a plate having portions of differential 
light transmitting ability defining a character to be repro 
duced, a selectively operable secondary light source for 
illuminating said plate to produce an image bearing light 
beam, means for introducing the resultant character 
image from said plate into said primary optical system 
and through said size controlling means, means on said 
plate defining digital space code information identifying 
the width of the character defined on said plate relative 
to the widths of the characters on said matrix, pickup 
means for reading said space code information, said pick 
up means having an output connection to said computer, 
gate means in said output connection for controlling the 
supply of space information to said computer, and means 
connected to said illuminating means and to said gate 
means for coordinating the opening of said gate means 
with operation of said illuminating means, 
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