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Photocomposing machines of the prior art have em 
ployed television techniques to successively transpose in 
dividual characters from a matrix onto a photosensitive 
surface. In this invention complete lines of typed mat 
ter are similarly transposed to a film and justified by 
expansion of the lateral scale of an image formed on a 
cathode ray tube. 
From their earliest beginnings, standards of printing 

practice have included the requirement of a fixed colum 
nar width; each whole line of characters must fully ex 
tend to fixed marginal limits. Since grammatical pro 
priety permits division of words only in syllabic incre 
ments, it is generally true that the full line can be set 
in a width less than the limiting width by as much as the 
length of the longest syllable plus one space. The lateral 
adjustment of type characters in a line to the marginal 
limit of the column is known in the art as justifying the 
type. 
E. the prior art, justifying has generally been accom 

plished by adjusting the spacing between words and/or 
between the characters of each word. The characters 
themselves were maintained of fixed vertical to lateral 
proportions. Indeed the revolution introduced by Guten 
berg's use of movable type was in a sense based on the 
use and re-use of characters of fixed proportions. The 
mechanization of the type setting processes of the latter 
19th century: the Mergenthaler Linotype machine in 
1884; the Lanston Monotype machine in 1892; did noth 
ing to change the expediency of fixed-proportion char 
acterS. 
The widespread use of fixed character justifying by 

spacing adjustment has tended to obscure the other pos 
sibilities: (1) that the type characters be laterally ex 
panded to occupy greater width in the line; or (2) that 
both type characters and spaces be laterally expanded 
to the extent required to fill the column width. In this 
invention, the latter possibility is fulfilled by a novel com 
bination of components, mechanical, electrical, electronic, optical and photographic. 

In brief, the printed matter of this invention is pre 
pared on an electric typewriter with proportional char 
acters and spacing in lines of randomly varying width. 
Eight spaces are allowed for the length deficiencies in 
herent to proper syllabic termination of a line. A justi 
fying number, indicative of the spaces between the last 
character and the maximum line width, is noted by the 
typist in the right hand margin. The copy is then trans 
ferred to an editing position where a hole is punched in 
the right hand margin at a station of lateral position 
unique to the index number. After editing, the copy 
is transferred to a pick-up machine where it is automati 
cally advanced to a viewing position. An optical image 
of the typed line is projected onto the screen of a widicon 
pickup tube; a video signal transfers the image from the 
vidicon to a cathode ray TV display tube. Simultane 
ously a photosensitive detector senses the lateral position 
of the justifying hole. Circuits responsive to the hole 
position provide automatic adjustment of the horizontal 
sweep width on the display tube. In this way each line 
is laterally expanded, or "stretched” an amount just suffi 
cient to extend it to the right hand marginal limit. As 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
a result both spaces and characters are adjusted a fixed 
percentage. 
An image of the line so justified is projected onto a 

photosensitive film in a camera. After a timed exposure, 
the camera shutter closes, the film is automatically ad 
Ivanced one line space, and the copy is automatically ad 
vanced on the pick-up machine until the next line of the 
text arrives in the viewing position. Here the cycle is 
repeated, as described above. The photographic image 
of the justified copy is directly applicable to production 
of plates for photo-offset or lithographic printing proc 
CSSCS 

It is thus a general object of this invention to provi e 
a new and useful photocomposing apparatus wherein a 
text in typewritten form with varying line widths is trans 
posed into a photographic image of constant or justified 
width. 

It is another object of the invention to provide an 
apparatus with which pictorial or display matter, as well 
as printed matter, may be transposed onto a photocopy. 

It is another object of the invention to provide justi 
fication by means of high resolution television system in 
which the horizontal Sweep length of the receiving tube is 
automatically varied to produce constant line width. 

It is another object of the invention to permit trans 
mission of the copy matter to remote receiving locations 
over video transmission lines. 

It is another object of this invention to provide a 
System in wich type editing can be simply and inexpen 
sively accomplished by cutting and gluing in inserts on the 
copy matter. 

It is another object of the invention to permit the 
typist to abandon a line of text material in which an 
error is detected and retype it on a new line, whereby 
only the corrected line will be reproduced and editing 
time is saved. 

It is another object of this invention to permit the 
editor of the typed copy to elect to skip one or more 
spaces between copy lines on the photo image. 

It is another object of this invention to provide an 
€ffective control system for locating the copy matter in 
exact registry with the vidicon pickup station, irrespec 
tive of copy line spacing. 

It is a further object of the invention to provide means 
for accurately gauging the spacing of lines on the justi fied photocopy. 
Another object of the invention is the provision of 

light print against a dark background for copy material 
as particularly compatible with superior kinescope system 
performance. 
These and other objects of the invention will become 

apparent from the following detailed specification and 
appended claims, in which: 
FIG. 1 is a schematic representation of the components 

of the overall system; 
FIG. 2 shows one arrangement for the array photo 

sensitive detectors for the indexing and justifying coded 
perforations; - 

FIG. 3A shows a circuit by which each photosensitive pickup may trigger a relay; 
FIG. 3B shows an alternate embodiment of the circuit 

shown in FIG. 3A; 
FIG. 4 is a horizontal sweep deflection circuit for the 

receiving kinescope showing the relay system for selec 
tion of resistance for justifying by sweep length modi 
fication; 

FIG. 5 is a diagram of the paper and film-driven motor 
controls and the camera shutter control; 
FIG. 6 shows the switch actuating cams as driven by 

the cycle timing motor of FIG. 5; 
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FIG. 7 shows an alternate arrangement for the system 
shown in FIG. 4; 

FIG. 8 shows the preferred appearance of the matter 
to be copied as white characters on a dark background. 

Referring now to the figures in which like reference 
characters denote like components throughout the several 
views, the general scheme of operation will now be de 
scribed with reference to FIG. 1. The text copy matter 
to be prepared for printing is copied with a commercially 
available typewriter 1 onto paper 2. The paper will nor 
mally be supplied from storage on roll 3 and is withdrawn 
therefrom onto typewriter roller 4 as rotated by the typist 
in his normal line spacing manipulation. 
The paper width is roughly divided into two regions: 

the left hand portion contains the columnar text; the right 
portion contains the justifying coding, line spacing, and 
indexing information. For purposes of illustration the 
copy paper is shown in FIG. 1 to be 10 units in width. 
Proceeding from left to right, the left hand margin 5 is 
set one unit from the left hand edge. In order for a line 
to be justified the text material 6 must occupy more than 
three, but not more than four units to the right of the 
margin. The type characters for this example are /8 
unit in width so that up to eight spaces may be left vacant 
short of the right hand marginal limit 7. The number 
of vacant spaces remaining is counted by the typist and 
recorded at position 8 within the next one-half unit to 
the right of the text, that is between 5 and 5% units from 
the left edge. 

Should the typist make and/or discover an error in 
a line it will usually be quicker to re-type that line on 
the next regular space than to correct the error. As will 
be described later, this invention permits a line or lines 
to be discarded at the option of the operator. If a line 
is to be discarded the typist will designate position 8 with 
an appropriate character, such as the integer 9 or the 
letter X. 
As the typing and justifying or discard information is 

completed, the paper is rolled out of the typewriter in the 
normal manner. The copy may be completely removed 
from the typewriter before further processing, or, as is 
illustrated in FIG. 1, it may be fed directly into the editing 
table 0. 
The editing table provides apparatus for insertion of the 

justifying coding in the right hand portion of the copy 
sheet as well as a convenient platform for eding the typed 
copy. The typed copy will be started sufficiently down 
from the top of the paper to provide a leader of blank 
paper which can be inserted through bridge 11 and into 
engagement with roller 2. Positive driving thrust from 
roller 12 to paper 2 may be provided by suitable standard 
means, such as a pressure roller or by marginal perfora 
tions engaged by sprocket teeth in the roller; to enhance 
clarity in the illustration these are omitted from FIG. 1. 
Once the paper is engaged on roller 12, it may be advanced 
by manual reciprocation of lever 13 engaging roller 12 
by means of ratchet 14 and pawl 15. It may also be ad 
vanced more rapidly by rotation of handle 6. 
At the left side and forward end of bridge 11 a gen 

erally rectangular aperture is provided to form a frame 
bounding editing station 7. A pointer i8 protruding 
from the left hand side of the station 7 permits accurate 
positioning of each line by manipulation of lever 13. It 
may be reversed by rotation of handle 24 connected to 
roller 9. A grid of eight equally spaced pointers 19 is 
provided to correspond to the eight spaces between mini 
mum and maximum right hand marginal limits. These 
may be used to measure the number of spaces remaining 
so as to check the justifying information supplied by the 
typist or to provide this information if it does not appear 
on the copy or is altered in the editing process. 
Once the line of text is positioned opposite pointer 18, 

the justifying information may be coded into the paper. 
In this invention the paper is coded by punching a hole 
at a lateral station of position unique to the degree of ex 
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4. 
pansion required to justify the line. In the example de 
scribed in conjunction with FiG. 1, units of paper width 
left to right from 5% through ten are used for indexing 
and justifying coding. Over the center of each half unit 
of width in this region nine hole-perforation dies 20 
are positioned by direct connection to levers 21 which 
have fulcrums provided by journals on shaft 22 which in 
turn is attached through brackets 23 to bridge . On 
the end opposite the fulcrum, each lever is provided with 
a finger key 25. Properly positioned female cutter 
dies are positioned below the plane of the paper to facili 
tate penetration by punch 20. Each key is provided with 
heans to restore it to the retracted position after it is de 

pressed. 
To aid in identifying their function, each key 25 may 

be marked with an appropriate code. The leftmost key 
25 is depressed for each line which is to appear on the 
finished photocopy. It may be designed by a check V. 
If a line has been abandoned by the typist in favor of a 
corrected line in the next regular line space, the line to 
be abandoned is not punched with the check key 25. 
The remaining keys 25b will be marked to correspond 
to the justifying coding, that is the number of spaces be 
tween the end of the typed line and the right hand margin 
a limit, 

It will be noted from F.G. 1 that the line in which the 
justifying and indexing coding is punched is some dis 
tance below the typed line to which it pertains. This is : 
arranged to avoid mechanical interference between the 
optical viewing of the line and the sensing system for the 
punched holes, both in the copying machine to be de 
scribed hereafter. In the example depicted in FIG. 1, 
each line of text matter is triple spaced and the coding in 
formation for a given line is punched opposite the line 
six spaces below it. 
The task of editing the typed text is greatly simplified 

by the present invention. Since the typist has the option 
of abandoning any line after an error is perceived, the 
need for later editing can be almost eliminaed by an ob 
servant typist. If editing is required, it can be accom 
plished by painting out the portion to be changed and re 
inserting characters with stamps. Another technique cone 
sists in re-typing the correction on a strip of paper which 
may be glued over that portion of the line which is to be 
corrected. Still another possibility is to re-insert the copy 
in a typewriter and copy the line in the space between it 
and the next line. 
As in emergence from the typewriter, the copy paper 

upon completion of editing may be fed directly into the 
copying machine desingated generally by reference char- - 
acter 26 or it may be stored for future copying. The con 
tinuous process is illustrated in FIG. 1. Here again the 
extended leader on the paper is utilized to permit feed 
ing through the machine, in this case over entry roller 28, 
under bridge 29 and into engagement with driving roller 
36. Once engaged the paper is automatically driven 
through the copying machine 26 by an electric motor 31. 
connected through shaft 32 to driving roller 30. 
The copying machine 26 is provided with two stations, 

offset with respect to each other a distance identical 
to that established on the editing table. At the right 
hand station, a plurality of photosensitive relay circuits 
are provided to identify the location of indexing and 
justifying code holes previously punched on the editing 
table 10. With reference also to FIG. 2, for the nine 
hole system illustrated herein each possible hole position 
is instrumented with one of nine light sources 348, 
positive lenses 35a, and photocells 36ai. Corre 
sponding to each possible perforation position, a plate 37 
is provided with nine holes, spaced one-half a width 
unit apart. The lenses 35 serve to focus the light passing 
through a given hole onto a particular photocell to the 
exclusion of all others. The ability to focus a photo 
cell on a particular hole makes it possible to separate the 
photocells 36 more than the spacing between the holes 
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on the copy paper, thus allowing adequate space for the 
photocells and associated circuitry. W 
The electrical signal output from many types of photo 

sensitive detectors 36 will not be sufficient to energize 
an electromagnetic relay Switch directly and/or at a 
distant location. Accordingly a stage of amplification 
may be inserted, such as the one shown in FIG. 3A. 
Transistor elements are ideally suited for this applica 
tion: their compact size permitting incorporation of the 
circuits within the physical confines of the copying ma 
chine, their low voltage requirements eliminating this 
source of shock hazard at the copying machine. In the 
circuit shown in FIG. 5, photo-transistor 36, such as a 
type GT66, is located so as to receive the light from a 
particular lamp and hole. Both base 369 and emitter 
36e are resistively coupled to ground: the base through 
resistor 38; the emitter through resistor 39 in parallel 
with capacitor 40. A source of negative D.C. voitage 
is supplied to the collector 36 through load resistor 41. 
Connected in this way transistor 36 functions essentially 
as a diode, its resistance varying as the light input, thereby 
producing a signal at point 42. 
The amplification stage is valved by transistor 43, of 

which the base 43b is biased by its connection between 
voltage dividing resistors 44 and 45 connecting a negative 
source of direct current to ground. The collector 43 is 
energized by its connection to the negative source through 
load resistor 46. The emitter is grounded through resistor 
47 in parallel with capacitor 48. A relatively large 
capacitance is employed at 48 tending to stabilize relay 
actuation. A sensitive relay switch 49 actuated by this 
circuit has its solenoid coil 50 connected at one side to 
collector 430 and at the other side to ground. A single 
pole double throw switching is provided between movable 
contact 51 and stationary contact 52 normally closed 
and 53 normally open. In operation the optical system 
for each aperture provides sufficient illumination at photo 
transistor 36 to trip the relay 50 and thereby to close 
the contact between 51 and 53. 

There are now available certain types of photo diodes 
having sufficient current carrying capacity and sensitivity 
to trip a sensitive relay without additional amplification. 
A suitable circuit utilizing such a detector is shown in 
FIG. 3B, where a photo diode 36, Such as a Clairex 
CL-2P, is connected in series with a source of D.C. po 
tential 95 and relay coil 50. The diode 96 connected 
in parallel with coil 50 serves to discharge the relay 
coil. With the light intensity which is collected at the 
detectors 36 from lamps 34 in this machine and a 24 volt 
source 95, a one milliamp relay with a resistance of 
5000 to 10000 ohms can be actuated. 
A suitable relay actuating circuit, such as that shown 

in FIG. 3A or FIG, 3B, is provided for each of the nine 
photocells 368-. The circuit serving the left-most, Or 
positioning hole, designated as block 55 in FIG. 1, is 
connected to its photo-detector by line 54. The remain 
ing light circuits are designated as block 57 connected 
to the justifying photo-detectors by line 56. The parts 
of these circuits specific to a given channel will be desig 
nated by the numerals shown in FIG. 3 followed by a 
lower case letter a-i corresponding respectively to each 
of the nine photo-detector channels. 
The relay coils 50 in general will be remotely positioned 

with respect to the detector and amplifier circuits. The 
requirement of only a low voltage for operation of the 
photo-detector circuits will thus be seen to be of con 
siderable advantage, as one source of shock hazard about 
the copying machine 26 will thus be eliminated, and the 
substantial signal at collector 43 permits operation of 
the relay at locations remote from the photo-detector 
elements, . 

Since a hole in the “a” position will be punched for 
each line which is to be copied, arrival of such a hole 
will energize relay coil 50, opening the circuit normally 
established between contacts 51 and 52, thus stopping 
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6 
the paper drive motor 31 (FIG. 4). The paper is stopped 
with the line to be copied accurately positioned in copy 
ing frame 58. Deferring for the moment the expiana 
tion of the motor controls, the transformation of the un 
justified copy in frame 58 into justified line on a film will 
now be considered. Suitable illumination will be pro 
vided within frame 58 so that a bright optical image of 
the line may be projected by lens 59 onto the high resolu 
tion widicon tube 60. The signal electrode 61 of such 
a tube is scanned by an electron beam which is hori 
Zontally deflected by coil 62. . . . . . . . 

In commercially available industrial television systems, 
an image projected on the camera tube is transferred to 
the receiving cathode ray tube without change in pro 
portions. In this invention the scale of one of the sweeps 
must be controllably varied in increments which will 
justify the printed line. A system by which this result 
is accomplished is illustrated in FIG. 4 taken in conjunc 
tion with FIG. 1. Both vidicon pickup tube 60 and 
cathode ray display tube 63 will be served to advantage 
by the same sources of vertical and horizontal sweep. 
Since the vertical scale is not altered, the signal from a 
vertical sweep wave generator 64 may be applied in fixed 
proportion to both the vertical deflecting coil 65 of the 
vidicon and the vertical deflecting coil 66 of the cathode 
ray tube. With the horizontal sweep, or that in the di 
rection of the type printed line, the same generator 67 
may serve both tubes provided that the proportion of the 
signals delivered to the cathode ray tube may be varied. 
To accomplish this, the output of the horizontal sweep 
generator is fed directly to horizontal deflecting coil 62 
of the vidicon, while the same signal is selectively re 
amplified with electron tube 69 before it is fed to hori 
zontal deflecting coil 70 of the cathode ray tube 63. The 
amplification factor of tube 69 is varied by changing 
the value of its anode resistance 71. As previously de 
scribed, relay coils 50b-i are selectively energized in 
correspondence with the lateral position of the justifying 
index hole for each line. The resistance values. 71b: 
are selected so as to “stretch' the typed line just sufficiently 
to bring it to a constant length on the cathode ray tube. In 
the system described, proceeding in order from actuation 
of relay 50b to 50, the extra amplification required will 
increase, requiring correspondingly increased values of 
anode resistance 71. The required values of these re 
sistances will depend upon characteristics of tube 69 and 
associated circuit parameters. Proper values may be 
readily selected either by circuit analysis or by experiment. 
Appropriate connections in the horizontal sweep circuit 
are here designated as line 68 for control grid input, 72 
for cathode connection, 73 for anode to load resistance 
connection, and 71 for output connection. Proper com 
ponents for these connections will be apparent to those 
skilled in the art and are provided in commercially avail 
able industrial television systems. - - - 
Once the proper relationship between raster propor 

tions has been established, the picture information may be 
transferred. Thus the electrical output appearing on the 
signal electrode 73 of vidicon 60 may be amplified in 
picture amplifier 74 and thence applied to intensity modul 
lation electrode 75 of cathode ray tube 63. Appearing 
on screen 76 is a justified copy of the typed line from 
paper 2. An image of this copy is focused onto photo 
sensitive film 78 by means of lens 77. Film from a 
storage spool 90 is drawn across the focal plane with 
sprocket roller 91 driven by motor 81. - 

During transfer of the typed line from vidicon to 
cathode ray viewing tube, both paper 2 and film 78 
must remain stationary. After a properly timed exposure 
the paper must advance until the next line reaches the 
center of viewing frame 58, and the film is moved the 
desired spacing between lines on the photocopy. A suit 
able control system for regulating these movements. is 
designated generally as motor and shuter control 79 of 
FIG. 1 and is shown in detail in FIGS. 5 and 6. Paper 
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drive motor 31, film drive motor 81, and shutter sole 
noid 80 provide the actuation; a timing cam switch. 
motor 82 and photosensitive relay switch 508 provide the 
control action. For simplicity, all motors will be as 
Sumed to run at constant speed while energized and to 
stop instanly when de-energized, although this idealized 
condition is not a necessary one. To begin the cycle, 
motor 31 may be considered to be driving the paper 
through the copying machine. When an indexing hole 
arrives at hole 37a in plate 37 (FIG. 2) relay switch 55 
is actuated, thereby connecting contacts 51 to 53 so 
as to apply power from source 83 to cycle timing motor 
82. Simultaneously contacts 5E9 to 52% are opened so 
as to remove power from paper drive motor 31. The 
typed line on paper 2 comes to rest at the proper view 
ing position in frame 58 so that its image may be trans 
ferred to the screen 76 as previously described. After 
the cycle timing motor turns through 30 degrees, cam 
84 closes contacts 858 and 868 thereby holding the cycle 
timing motor on during a complete rotation of the cam 
to 360 degrees. At 30 degrees cam 84b closes contacts 
85 to 86, thereby actuating the shutter solenoid 80, ex 
posing the film 76 to the justified image. Shuter 87 
may be timed by the dwell of cam 84b, shown by way of 
illustration to terminate at 60 degrees, or it may be 
timed by a mechanical timer of the type employed in 
photographic camera construction. Assuming that the 
shutter will be closed at 60 degrees, cam 840 connects 
contacts 85 to 86 thereby starting paper drive motor 
31. After a short time, the indexing hole in the paper 
will move forward, cutting off the light to photocell 36a, 
thus connecting contacts 51 to 52 to hold on motor 
31. The switch contacts 85 to 86 may then be released, 
shown by way of illustration to occur at 90 degrees, and 
the paper will advance until the next indexing hole ar 
rives at the photocell station. 
The film drive motor 81 is started at 15 degrees by 

action of cam 84d on contacts 85d and 86d. Cam 84d 
is adjusted to open its switch at t or the interval re 
quired to drive the film 78 a distance equal to the de 
sired spacing between lines on the justified photocopy. 
At 360 degrees the cycle timing motor stops itself with 
cam 84 and with the paper either arriving or having 
arrived in position, the cycle starts anew. 

It will be noted that the speed of the camera drive 
motor 81 must bear a fixed ratio to the speed of the cycle 
timing motor 82 to obtain precise spacing of lines on 
the photocopy. In practice this is readily accomplished 
with small A.C. synchronous motors of gear ratio selected 
to effect the proper driving speeds. The paper drive mo 
tor may also be of the synchronous type although it 
need not be as its control is effected by the photosensi 
tive relay, rather than by the timing motor. 

Several advantages derived from use of the control 
System of this invention will now be apparent. It is well 
known in the art that much of the editing of typed script 
is consequent of typographical errors which are immedi 
ately apparent to the typist. In this system, such a line 
may be abandoned, simply by omitting the indexing perfo 
ration. The paper drive will thus continue until the 
next perforation arrives in position, thereby passing over 
the line or lines to be abandoned. In the meantime the 
film will advance only one space. 

Should the editor desire to skip a space on the photo 
copy this can be accomplished by insertion of an extra 
indexing hole between the typed lines so that an exposure 
will be made with no typing in view. It will in gen 
eral be preferable, however, for the typist to determine 
the extra space by omitting the type from a regular line. 

'An alternate system for adjusting the scale ratio be 
tween horizontal sweep lengths on vidicon 60 and cath 
ode ray tube 63 is shown in FIG. 7. Here the output 
of the horizontal sweep generator 67 is applied directly 
to a voltage dividing network. The sweep generator 
signal is assumed to be of sufficient amplitude to effect 
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3. 
the most expanded scale of cathode ray tube sweep and 
more than sufficient to fully sweep the Vidicon. The 
portion of the signal required to full sweep the Vidicon 
is picked off by adjustment of potentiometer 87, con 
nected to widicon horizontal deflection coil 62. The in 
cremental expansion of the cathode ray tube sweep is 
accomplished by tapping resistor 88 at various points 
by appropriate actuation of one of the photosensitive 
justifying switches 51bi connected in common to deflec 
tion coil 70. The range of expansion of about 25% 
required for this system would require the total resist 
ance 89 to be about three times that comprised in tapped 
resistor 88. The use of fixed resistors forming a volt 
age divider for scale adjustment has the advantage of ex 
cellent stability, being independent of changing charac 
teristics of an amplifier tube such as 69 of FIG. 4. 
Since the ratio, and not the absolute magnitude of the 
sweep signal, is the critical parameter for exact replica 
tion of images, stability of this ratio is a highly desirable 
feature. 

Reduction to practice of this invention has revealed 
that superior photocopy is obtained by use of a white 
type character on a dark background, as shown in FIG. 
8. This may be provided by use of a white typewriter 
ribbon on a dull black paper. In this way small "pin 
hole' imperfections which characterize the white areas 
of high contrast photocopy are eliminated. A further 
advantage is realized in the production of a “positive” 
image on the first photocopy, that is dark type on light 
field after one reversal inherent in the photographic proc 
ess. It thus becomes possible to project the image 
directly onto a sensitized metal plate which may be 
processed for direct application to lithographic printing. 
An important advantage of this machine is its adapt 

ability to the copying of illustrations directly onto the 
photocopy without requiring additional apparatus. To 
insert an illustration the operator would superimpose the 
illustration directly over the columnar text matter at 
frame 58 (FIG. 1). Switch 93 (FIG. 5), permitting 
manual bypassing of cam switch 85d, is held closed until 
the film 78 has advanced sufficiently to obtain the column 
height required for the illustration. The film may then 
be exposed by manual actuation of shutter. 87. After 
exposure, the film will normally require further advance 
ment by means of Switch 93 until a copy line image will 
be formed the desired distance below the illustration, 
If an enlarged picture size is desired, this may be accom 
plished by expanding the raster size on display tube 63 
Or by moving up camera 92 on track 94. 
Many types of illustrations may be copied in this man 

ner, as for example, line drawings, original art work, and 
photographs. If a half-tone image is required, the neces 
Sary Screen pattern can be obtained by superimposing a 
Suitable mask, such as one obtained with crossed parallel 
line rulings, over the image face 76 of display tube 63 
during exposure of the illustration. 

It will be noted in FIG. 4 that the camera 92 is de 
picted as mounted on a base 93 which may be variably 
positioned on a calibrated track 94. The variation in 
photocopy image size permitted by this adjustment allows 
the Width of the typed line to be eXpanded to more or 
less than a standard column width. After movement 
of the camera, the focus may be restored by manual 
adjustment of lens 77. 
While the preferred embodiment has been illustrated 

with the copy paper divided in a manner suitable for 
copying lines of single column width, the invention is 
not limited to this specific function. For example, it 
Will be apparent to those skilled in the art that justifica 
tion of copy two or more columns in width may be ac 
complished in a manner similar in every respect to that 
described for the case of single column width. 
The System set up for multiple column widths Would 

require, of course, a decreased range of lateral scale 
expansion. Thus, while justification of a Single column 
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width requires a width expansion of about four percent 
for each character space, two column width will require 
only two percent, three column width one and one-third, 
and so on. The values of justifying resistances 71 of 
FIG. 4 or of 88 and 89 of FIG. 3A may be suitably 
altered to obtain a correct sweep-expansion-ratio per 
character. The distance from the copy matter to the 
vidicon will also require readjustment to permit the 
image area 61 to contain the complete line width. Re 
solving power of the television system will be enhanced 
by maintaining an image size approaching the available 
screen width. 

It should also be understood that while the preferred 
embodiment of the invention has been illustrated for a 
case in which each line of less than columnar width is 
stretched or expanded to full width, other relative size 
alterations which would accomplish justification of the 
type are intended to lie within the scope of the invention. 
Thus it would be possible to contract, rather than expand, 
the width to height ratio of each line to a smaller width, 
such as the width of the shortest possible line. Another 
possibility would consist of contracting the longer lines 
and expanding the shorter ones to some intermediate 
width to height ratio. The latter scheme would require 
a reduction in the maximum alteration in character pro 
portions, a feature of particular advantage for narrow 
columns for which maximum alteration will be larger 
than that for wide columns. 
What we claim is: 
1. In a photocomposing machine, a source of written 

copy matter containing a column of unjustified lines of 
proportional characters and spacing, means for coding 
each line of said copy in a manner unique to the degree 
of lateral expansion needed to justify that line, a con 
veyor for said copy matter, a copying station for said 
conveyor, means for arresting said conveyor as each line 
of characters arrives at the copying station, a television 
pickup tube, an optical system for simultaneously pro 
jecting the complete line of copy matter in said copying 
station onto said pickup tube, a receiving tube, a lateral 
SWeep generator for said receiving tube including an 
amplifier stage of selectively variable gain, means for 
transferring the image from said pickup tube onto said 
receiving tube, photoelectric means for detecting the 
justifying coding indicative of the justifying requirement 
of the line, means for automatically selecting the gain 
of said Sweep amplifier in accordance with the justifying 
coding so as to obtain a fixed line width on said receiving 
tube, a photosensitive surface, and optical means for 
projecting the image formed on said receiving tube onto 
the photosensitive surface. 

2. In a photocomposing machine, a source of type 
Written copy matter containing a column of unjustified 
lines of proportional characters and spacing, means for 
coding each line of said copy with a perforation of 
lateral position unique to the degree of lateral expansion 
needed to justify that line, a conveyor for said copy 
matter, a copying station for said conveyor, means for 
arresting said conveyor as each line of characters arrives 
at the copying station, a television pickup tube, an optical 
system for simultaneously projecting the complete line 
of copy matter in said copying station onto said pickup 
tube, a receiving tube, means for transferring the image 
from said pickup tube onto said receiving tube, photo 
electric means for detecting the perforation position 
indicative of the justifying requirement of the line, means 
including an amplifier of selectively variable gain con 
nected between said pickup tube and said receiving tube 
for expanding the width of the line image including both 
the type characters and spaces formed on said receiving 
tube in accordance with the perforation position so as 
to obtain a fixed line width, a photosensitive surface, and 
optical means for projecting the image formed on said 
receiving tube onto the photosensitive surface. 

3. In a photocomposing machine, a source of unjustified 
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onto the photosensitive surface. 

printed matter constituting typewritten lines of randomly 
varying width, television pickup apparatus, optical means 
for forming an image of an entire line of said printed 
matter on said pickup apparatus, a television receiver, 
means for transposing the image from said pickup ap 
paratus to said receiver, an automatic control system in 
cluding a sweep, circuit amplifier of selectively variable 
gain for expanding the lateral scale of the image of the 
type characters and spaces on the receiver to a justified 
fixed width, and a photographic camera arranged for 
copying the expanded image appearing on said receiver. 

4. In a photocomposing machine, a source of unjusti 
fied printed matter consisting of lines of randomly varying 
width, television apparatus including an image pickup 
tube, optical means for projecting an image of a complete 
line of said printed matter on said pickup tube, a tele 
vision receiving apparatus including a display tube, means 
for transposing the image from said pickup tube to said 
display tube, an automatic control system including an 
amplifier of selectively variable gain for expanding the 
lateral scale of the image of both the type characters 
and spaces of the complete line on the display tube to a 
predetermined width, and a photographic camera arranged 
for copying the expanded image appearing on said display 
tube. W 

5. in a photocomposing machine, a source of unjusti 
fied printed matter consisting of lines of type characters 
and Spaces of randomly varying width, television ap 
paratus including an image pickup tube, optical means 
for projecting an image of a complete line of said printed 
matter on said pickup tube, a television receiving ap 
paratus including a display tube, means for transposing 
the image from said pickup tube to said display tube, 
an automatic control system including an amplifier of 
Selectively variable gain for expanding the lateral scale of 
the image including both the type characters and spaces 
on the display tube to a predetermined width, a photo 
graphic camera arranged for copying the expanded image 
appearing on said display tube, and means for variably 
spacing said camera from said display tube to control the 
image size. 

6. A photocomposing machine for justifying and copy 
ing columns of typewritten matter, a television apparatus 
including a pickup tube and a receiving tube, a vertical 
electric scanning generator connected to the pickup tube 
and the receiving tube, a horizontal electric scanning 
generator connected to the pickup tube and the receiving 
tube, optical means for projecting an image of a complete 
line of copy matter including type characters and spaces 
onto said pickup tube in a direction parallel to the hori 
Zontal Scanning direction, electrical means for impressing 
signal impulses generated in said pickup tube upon in 
tensity modulating means in said receiver so as to repli 
cate the line image thereon, a voltage divider inserted 
between the horioZntal scanning generator and the re 
ceiving tube, means to selectively alter the proportion of 
the horizontal sweep signal obtained from said voltage 
divider so as to expand the line image including type 
characters and spaces formed on said receiving tube to 
a fixed width, a photosensitive surface, and optical means 
for projecting the justified image on the receiving tube 

7. In a photocomposing machine, a source of type 
Written copy matter containing a sequence of unjustified 
lines of proportional characters and spacing, means for 
forming a perforation on the copy matter and associated 
with each line at any one of a plurality of positions of 
which each is indicative of a differing degree of line ex 
pansion required to justify the line, a conveyor for said 
copy matter, a copying station for said conveyor, means 
for arresting said conveyor as a line of characters arrives 
at the copying station, a television apparatus including a 
pickup tube and a receiving tube, optical means for pro 
jecting an image of the line of characters at the copying 
station onto said pickup tube, a horizontal electric scan 
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ning generator arranged to sweep both the pickup tube 
and the receiving tube, a vetrical electric scanning gen 
erator arranged to sweep both the pickup tube and the 
receiving tube, electrical means for impressing signal in 
pulses generated in said pickup tube upon said receiving 
tube to transfer an image of the line therebetween, a 
photoelectric sensing device for each of said plurality of 
perforation positions, a relay switch connected to each 
photoelectric sensing device and arranged to be actuated 
thereby, an amplifying stage interposed between the hori 
Zontal scanning generator and the receiving tube, selected 
load resistances for said amplifying stage connected to 
each relay switch and connected to the amplifier stage by 
selective actuation of each switch so as to expand the line 
image on the receiving tube to a constant width, a photo 
sensitive surface, and optical means for projecting the 
justified image from the receiving tube onto the photo 
sensitive surface. 

8. In a photocomposing machine, a source of type 
written copy matter containing a sequence of unjustified 
lines, means for perforating information on said copy in 
a manner indicative of the spacing remaining between the 
last character of the line and a justified right hand margin, 
a conveyor for said copy matter, a copying station on said 
conveyor, means for arresting said conveyor as each line 
of characters arrives at said copying station, a television 
pickup tube, an optical system for projecting the com 
plete line of copy matter in said copying station onto said 
pickup tube, a receiving tube, a lateral Sweep generator 
for said receiving tube including an amplifier stage of 
selectively variable gain, means for transferring the image 
from said pickup tube onto said receiving tube, photo 
electric pickup means for sensing the perforation location 
indicative of justifying requirement for the line, means 
for automatically selecting the gain of said sweep am 
plifier to expand the width of the image including the 
typed characters and spaces formed on said receiving tube 
in accordance with the perforation location so as to 
obtain a fixed line width, and optical means for project 
ing the image formed on said receiving tube onto a photo 
sensitive surface. 

9. A photocomposing machine for justifying and copy 
ing columns of typewritten matter, a television apparatus 
including a pickup tube and a receiving tube, a vertical 
electric scanning generator connected to the pickup tube 
and the receiving tube, a horizontal electric scanning 
generator connected to the pickup tube and the receiving 
tube, optical means for projecting an image of an entire 
line of copy matter onto said pickup tube so as to be 
oriented thereon in the horizontal scanning direction, elec 
trical means for impressing signal impulses generated in 
said pickup tube upon intensity modulating means in said 
receiver so as to replicate the image thereon, an amplify 
ing stage inserted in the connection between the hori 
Zontal scanning generator and the receiving tube, means 
to vary the load impedance of the amplifying stage in step 
Wise increments just Sufficient to expand the image on 
said receiving tube to constant or justified breadth, a 
photosensitive surface, and optical means for projecting 
the justified image on the receiving tube onto the photo 
sensitive surface. 

10. A photocomposing machine for justifying and 

0. 

5 

20 

25 

30 

40 

45 

50 

55 

60 

2 
copying columns of typewritten matter, a television ap 
paratus including a pickup tube and a receiving tube, a 
vertical electric scanning generator connected to the pick 
up tube and the receiving tube, a horizontal electric scan 
ning generator connected to the pickup tube and the 
receiving tube, optical means for projecting an image of a 
complete line of copy matter onto said pickup tube in a 
direction parallel to the horizontal scanning direction, 
electrical means for impressing signal impulses generated 
in said pickup tube upon intensity modulating means in 
said receiver so as to replicate the line image thereon, a 
voltage divider inserted between the horizontal scanning 
generator and the receiving tube, means to selectively alter 
the proportion of the horizontal sweep signal obtained 
from said voltage divider so as to adjust the line image 
including both the type characters and spaces formed on 
Said receiving tube to a fixed width, a photosensitive sur 
face, and optical means for projecting the justified image 
on the receiving tube onto the photosensitive surface. 

11. In a photocomposing machine, a source of type 
written copy matter containing a sequence of unjustified 
lines of proportional characters and spacing, means for 
forming a perforation on the copy matter and associated 
with each line at any one of a plurality of positions of 
which each is indicative of a differing degree of line width 
alteration required to justify that line, a conveyor for 
Said copy matter, a copying station for said conveyor, 
means for arresting said conveyor as a line of characters 
arrives at the copying station, a television apparatus in 
cluding a pickup tube and a receiving tube, optical means 
for projecting an image of the line of characters at the 
copying station onto said pickup tube, a horizontal elec 
tric scanning generator arranged to sweep both the pick 
up tube and the receiving tube, a vertical electric scan 
ning generator arranged to sweep both the pickup tube 
and the receiving tube, electrical means for impressing 
signal impulses generated in said pickup tube upon said 
receiving tube to transfer an image of the line there 
between, a photoelectric sensing device for each of said 
plurality of perforation positions, a relay switch con 
nected to each photoelectric sensing device and arranged 
to be actuated thereby, an amplifying stage interposed be 
tween the horizontal scanning generator and the receiving 
tube, Selected load resistances for said amplifying stage 
connected to each relay switch and connected to the 
amplifier stage by selective actuation of each switch so as 
to alter the line image on the receiving tube to a constant 
width, a photosensitive surface, and optical means for 
projecting the image from the receiving tube onto the 
photosensitive surface. 
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