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FIG. 2d. 6 -25 
THS NE OF TYPEWRTING IS OF FULL LENGTH AND DOES NOT NEED JUSTFCATION 

ThS LINE OF TYPEWRTING IS OF FULL LENGTH AND DOES NOT NEED JUSTFCATION 

FG. 2. 6.-2s THIS LINE OF TYPEWRITING IS SHORT BY ONE SPACE AND REQUIRES JUSTIFICATION 

THS NE OF TYPEWRITING IS SHORT BY ONE SPACE AND REQUIRES, JUSTFCATION 

FIG.2c. /7 7 225 
His NE OF TYPEWRITING LACKS TWO SPACES AND will REQUIRE JUSTIFICATION. It 

ThS LINE OF TYPEWRTING LACKS TWO SPACES AND WILL REQUIRE JUSTFCATION 

F.G. 2d. K-2 THIS LINE OF TYPEWRTNG ACKS THREE SPACES AND WILL NEED JUSTFCATION 

THIS LINE OF TYPEWRITING LACKS THREE SPACES AND WILL NEED JUST FICATION. 

FIG. 2e. -/9 
His LINE OF TYPEWRITING LACKS FOUR SPACES AND WILL NEED JUSTIFICATION. --425 

THIS LINE OF TYPEWRITING LACKS FOUR SPACES AND WILL NEED JUSTIFICATION. 

FIG.2. 4-2, His NE OF TYPEWRITING LACKS FWE SPACES AND REQUIRES JUSTIFICATION 

z 
This LINE OF TYPEWRITING LACKS FIVE SPACES AND REQUIREs JUSTIFFCATION. 
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UNITED STATES 

2,421,656 

PATENT OFFICE 
2,421,656 

PHOTOGRAPHCJUSTFYING APPARATUS 
Clarence C. Smith, Flushing, N. Y., assignor to 

International Business Machines Corporation, 
New York, N.Y., a corporation of New York 
Application October 27, 1944, Serial No. 560,547 

(C. 95-4.5) Claims. 

This invention relates to photographic justify. 
ing apparatus of the type wherein lines of type 
Writing on a copy sheet are successively photo 
graphed, line-by-line and at a predetermined 
justified length, on a suitable light-sensitive 
medium, Such as a film or plate. As is well known, 
a film or plate exposed in such a manner and 
bearing the lines of photographed data at the 
justified length, may be used advantageously in 
offset printing. 
An object of this invention is to provide ap 

paratus of the type referred to, which is rela 
tively simple in its construction and which is 
highly effective in its operation. 
A further object is to provide apparatus of the 

above type which is composed of relatively few 
parts and which is durable and dependable in 
Operation and one which is very unlikely to get 
Out of Order. 
Other objects of the invention will be pointed 

out in the following description and claims and 
illustrated in the accompanying drawings, which 
disclose, by way of example, the principle of the 
invention and the best mode, which has been con 
templated, of applying that principle. 

In the drawings: 
Fig. 1 is a diagrammatic view illustrating the 

Several elements of a photographic justifying ap 
paratus constituting one preferred embodiment 
of the present invention; 

Fig. 2a is a plan view showing one transparent 
element of a lens means forming a part of the 
apparatus shown in Fig. 1 and illustrating that a 
line of typewriting of a predetermined justified 
length is not varied in length when viewed 
through such element; 

Figs. 2b to 2f inclusive are plan views showing 
l'espectively, five different cylindrical lenses which 
are als0 transparent elements of the lens means 
forming a part of the apparatus shown in Fig. 1, 
and which are formed with different degrees of 
curvature so that a line of typewriting when 
Viewed through the different lenses is elongated 
different amounts; 

Fig. 3 is a diagrammatic view illustrating a 
modified form of photographic justifying appara. 
tus; 

Fig. 4 is a fragmentary elevation illustrating 
somewhat diagrammatically a part of the appara 
tus shown in Fig. 3, the plane of the view being 
indicated by the line 4-4 of Fig. 3; 

Fig. 5 is a fragmentary plan, the plane of the 
view being indicated by the line 5-5 of Fig. 4; and 

Fig. 6 is a fraginentary plan view of the lens 
means used to elongate the lines of typewriting 
in the apparatus shown in Fig. 3. 

Referring now in detail to the construction il 
lustrated and first to the embodiment shown in 
Fig. 1 and Figs. 2a to 2f inclusive, the photo 
graphic justifying apparatus disclosed therei), 
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Comprises generally a device O which is operable 
to hold a copy sheet f bearing lines of type 
Writing thereon and also to successively move such 
lines into a photographing position; a camera 2 
Operable to photograph successively the lines of 
typeWriting on the copy sheet as they occupy the 
photographing position; and a lens means 3 
which is interposed between the camera 2 and 
the copy and is movable along a path extending 
transversely of the optical axis indicated by the 
dot-and-dash line A, and Which is so constructed 
that as it is so moved the line of typewriting oc 
cupying the photographing position, as viewed by 
the Camera through such lens means, varies 
progreSSively in length. Means is also provided 
for Selectively positioning the lens means 3 along 
itS path of movement, so that each line occupying 
the photographic position can be photographed 
On a film at a predetermined justified length. 
The copy to be photographically justified is 

prepared on a typewriter having book type and 
at a speed which should be very little, if any, less 
than is usually had in the preparing of typewrit 

AS in con 

tained the same for all lines, except, of course, 
Where the line is indented Such for example as a 
line beginning a paragraph or a heading. With 
the exception of lines ending a paragraph, head 
ings, and similar necessarily shorter lines which 
do not need to be justified, the variation in the 
right-hand margin of all lines is kept within five 
letter spaces, ranging from a predetermined ex 
treme right-hand letter space position to a posi 
tion five letter spaces shorter. It is believed that a 
typist can do this with little if any sacrifice in 
speed. Those lines which end at such extreme 
right-hand letter Space positions also require no 
justification. An example of such a line appears 
at 5 above the transparent element, 3d, shown in 
Fig. 2a. Lines which are shorter than the one 
shown in Fig. 2d. and which are within the five 
letter space range are the ones requiring justifica 
tion. Examples of the latter are indicated at 6, 
| 7, 8, 9, and 20, appearing, respectively above 
the lenses 3b, 3c, 3d, 3e, and 3f shown in 
Figs. 2b to 2f inclusive. 
For the purpose of controlling the operation 

of the justifying apparatus, in a manner which 
will presently appear, a black control Spot 25 is 
placed at a certain fixed distance from the last 
character in the maximum length line 5 shown 
in Fig. 2d. and at the same fixed distance from 
the last character in each of the lines 6, 7, 8, 
49 and 20 shown in Figs. 2b to 2f as requiring 
justification. In the very much shorter lines re 
ferred to above as requiring no justification, like 
the last line in a paragraph, the black control 
spot is placed in the same letter space position 
as it would be placed were the line of the maxi 
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mum length, like the line 5. The typist places 
the black control spot 25 in the places indicated 
by means of a special type element on the type 
writer which is provided for this purpose and 
which is operated by one of the little used keys 
of the typewriter. 

In so far as the broader aspects of the present 
invention are concerned, the device ) for hold 
ing and positioning the copy sheet may be of 
any suitable construction. It is herein ShoWin as 
comprising a cylindrical platen member 25 ro 
tatably supported on a shaft 27, and a pair of 
pressure rollers 23 and 29 rotatably Supported 
on the shafts 33 and 3, respectively, and hold 
ing the sheet in position against the platein 
26. A feed latchet 30 is fixed to the end of the 
platen 26 and is operated by a pawl 3 under 
the control of a line-spacing Solenoid 32, to feed 
the lines of typewriting on the copy Sheet Slic 
cessively into photographing position. 
The camera, 2 may be of any suitable COn 

struction and is shown herein as comprising a 
holder for a suitable roll type filin 35 which holdie; 
includes a supply Spool 36, and a Storage Spool 
37. The camera, also comprises an objective lens 
3S positioned to focus On the film 35 an image 
of the line of typewriting in photographing posi 
tion. The camera also includes a wall element 39 
having a mask opening 4 which confines the 
area of film exposed to that just Sufficient for 
photographing a line at the predetermined jus 
tified length and Without the control Spot 25 
appearing on the filin. A shutter Operating ele 
ment 4 is slidably mounted on the camera, and 
is connected by a pin 42 to an arnature 43 of a 
shutter controlling Solenoid 4. The film 35 is 
held in position against the back of the wall 39 
by suitable pressure rolls 44 and 45 mounted to 
rotate on axles 46. The film 35 is advanced or 
line-spaced by a feed pawl 4 coacting with a 
ratchet 48 fixed to the end of the Storage rol 
3. The pawl 4 is operated by the solenoid 49. 
The lens means S is shown in Fig. 1 as con 

prising the six transparent elements 3d, 35, 3C, 
:3d, 3e, and 3f, mounted in juxtaposed relation 
in a holdel 5). The holder 5 is supported by 
the outer end of one arm 5 of a bell crank 52, 
and the lattel' is fulcrunned on a suitably Sup 
ported fixed shaft, 53 and is formed with a second 
arm 5 carrying a roller 55 at its Outer end which 
is constantly held in engagement with the pe 
ripheral face of a specially designed cam 5 S. The 
can 58 is mounted. On a shaft 5 Which inay be 
irotated by a Suitable means (not shown). 
The can 56 is formed with a low cylindrical 

dwell portion 58f, a high cylindrical dwell por 
tion 56d, and four pairs of intermediate cylin 
drical dwell portions 56b, 55c, 5Gd, and 56e, re 
spectively, which are between the low dwell por 
tion 5f and the high dwell portion 56a with the 
dwell portions of each pair being on opposite 
sides of the cann. The radii of curvature of the 
cylindrical dwell portions increase progressively 
in equal amounts from the low dwell portion 58f 
to the high dwell portion 5 ga. When the 1oller 
55 engages the high dwell portion 56a the holder 

is in the position where the transparent lens 
element 3a lies across the optical axis A and all 
portions of the line of typewriting in photo 
graphing position are viswed by the camera lens 
38 through Such element, 3a. When the roller 
55 engages either of portions 53b, the element 3b 
lies across the axis A. Likewise, with the roller 
5 engaging either of the portions 56c, 56d, and 
s 

5 
56e, the elements f3c, 3d, and 3e, respectively, 
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4. 
lie across the optical axis A; and, With the rollel 
55 engaging the low dwell portion 55f, the ele 
inent 3 f is across the optical axis A and thereby 
covers the line of typewriting in photographing 
position. It is, therefore, apparent that, as the 
can 5S is rotated the lens elements 3d. to 3f 
inclusive are moved successively into positions 
where they cover the line in photographing posi 
tion. All of the dwell portions are formed as 
cylindrical surfaces so that each of their related 
elements 3d. to 3f inclusive is held in position 
covering the line of typewriting for sufficient time 
to permit such line to be photographed through 
each of such elements. 

iha six transparent elements 3d. to 3f of 
the lens means 3 appear separately in plan in 
Figs. 2d, to 2f inclusive. It is noted that in each 
of these views a line of typeWriting, as it will 
appeal on the copy sheet, is shown above the 
lens element shown therein and below Such lens 
clement the same line appears as it will when 
viewed through such element by the camera lens 
3. The element f3(, is in the form of a glass 
piisin rectangular in cross section. Consequent 
ly, the line 5, which is of full length and does 
inct require justification, is shown in Fig. 2a as 
being the same in length both above and below 
he element 3a. The elements 3b to 3f in 
clusive are each formed as cylindrical lenses and 
are adapted to be arranged so that the flat sides 
thereof will lie next to the line to be photographed 
and the curved sides toward the Camera. The 
radii of curvature of the lenses 3b, 3c, 3d, 
3e, and f3f are progressively smaller considered 

in the Order named, and consequently these lenses 
function to magnify the length of a line pro 
gressively increasing amounts in the Order named. 
The centers about Which the cylindrical Surfaces 
of the elements 3b to 3f are formed all lie 
Within a line B passing through the left-hand 
eilds of the lens elements as viewed in Figs. 2b 
to 2f. Consequently, the left-hand ma'gin of all 
lines does not appear displaced when viewed 
through any of the lens elements 3d. to 3f 
inclusive. The lenses 3b to 3f inclusive are so 
formed that a line of typeWriting is elongated 
One letter Space when Viewed through the lens 
element 3b, two letter Spaces when viewed 
through the element 3c, three letter spaces when 
viewed through 3d, four Spaces through lens ele 
ment 3e, and five spaces when viewed through 
the lens element 3f. It Will be apparent from 
an examination of FigS. 2C to 2f that for the 
purposes of illustration the length of the line 
appearing above each of the lens elements 3G, 
to 3f inclusive has been so chosen that when 
each Such line is viewed through its lens element 
by the camera lens Such line appears to be the 
predetermined justified length. 
Control means is provided for automatically 

operating the camera, to photograph the line in 
photographing position when the particular lens 
element which Will elongate such line So that it 
will appear to the camera, lens 38 at the pre 
determined justified length, is positioned across 
the optical axis and covers such line. This con 
trol means comprises the above-mentioned con 
tol spot 25 located at the fixed distance from 
the last character in each line, and also com 
prises a light-sensitive cell 60, a collimating 
means 6 which restricts the light rays affecting 
the cell 69 to those fiowing through the lens 
means 3 and emanating from a part of the copy 
sheet which is in longitudinal alignment with the 
line in photographing position and at the right 
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hand margin adjacent its control spot 25. The 
collimating means 6 is so arranged and directed 
that when the particular element of the lens 
means is in front of the line in photographing 
position which makes such line appear at the 
justified length to the camera lens 38, the control 
spot 25 at the end of Such line appears through 
such particular lens element at a point where 
it interrupts the flow of light rays through the 
collimating means 6 to the cell 60. The con 
trol means also includes electrical relays and cir 
cuits affected by the just mentioned change in 
flow of light rays to the cell and are operable 
When SO affected to actuate the camera and then 
line-space the copy sheet and film 35. 
The operation of the apparatus shown in Fig. 

1 will be apparent. With the can 56 rotating 
in the direction of the arrow in Fig. 1, the lens 
means 3 is moved in steps back and forth across 
the optical axis A. When the element of the 
lens means is positioned in front of the line of 
typewriting in photographing position which 
makes such line appear at the predetermined 
justified length to the camera lens 38, the control 
spot in such line interrupts the flow of light rays 
to the cell 60 and thereby deenergizes a relay 
S2. As a result, the Switch 63 is closed by a 
suitable spring and thereby causes electric cur 
rent to flow from a Suitable Source (not shown) 
through a positive conductor 64, a conductor 65, 
the Solenoid 44 and to the negative conductor 
66, thereby energizing the solenoid 44 and oper 
ating the shutter of the camera to photograph 
the line in photographing position. The solenoid 
44 when operated also closes the Switch 67 and 
thereby connects the solenoid 49 and the solenoid 
32 across the electric power source. The sole 
noid 4.9 acting through the pawl 4 and ratchet 
48 line-spaces the film 35, and the solenoid 32 
acting through the pawl 3 and ratchet 30 line 
spaces the copy sheet to bring the next line 
of typewriting into photographing position. The 
just-described operation occurs while the roller 
55 is in contact with a cylindrical dwell portion 
of the cam 56. The movement of the copy sheet 
results in the control Spot passing Out of line with 
the collinnating means 6 and the light rays again 
flow and energize the cell 60, and the latter 
through the amplifier unit 68 again energizes the 
relay 62 to open the switch 63 and deenergize 
solenoids 44, 49, and 32. With the next line in 
photographing position, the operation just de 
scribed is repeated, 
In Figs. 3 to 6 inclusive, a modified form of 

photographic justifying apparatus is disclosed, 
The main difference between the apparatus 
shown in Figs, 3 to 6 and the previously described 
modification lies in the construction of the lens 
means 3 and in the means for Supporting and 
moving the lens means 3 across the optical 
axis A. The construction and operation of the 
copy holder and camera are exactly the same 
in both modifications and consequently the same 
reference characters are used to identify the parts 
thereof. 
In Figs. 3 to 6 inclusive, the lens means 3 

comprises one transparent element which is sub 
stantially twice the length of any one element of 
the previously described lens means 3. The left 
hand half 3g of the lens element f f3 is formed 
as a glass prism, rectangular in cross section, and 
is constructed Substantially the same in its di 
mensions as the lens element 3a of Fig. 2d. The 
light-hand half 3f of the lens element 3 is 
formed as a cylindrical lens With its length and 
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radius of curvature the same as lens element 3f 
of Fig. 2.f. It is, therefore, apparent that with 
the portion 3a fully covering a line of typewrit 
ing held in photographing position, there will be 
Substantially no change in its dimensions as it 
appears through the portion 3a to the camera 
lens 38, and that with the portion 3f fully cow 
ering a line, as shown in Fig. 6, such line Will 
appear to the camera lens 38 to be elongated for 
the maximum required amount, herein assumed 
to be five character spaces. Thus, With a line of 
typewriting occupying a photographing position 
and starting with the part 3a fully covering 
such line, if the lens means 3 is moved toward 
the left as viewed in Figs. 4 and 6 and in a path 
extending in the same direction as the line of 
typewriting, progressively increasing amounts of 
Such line become visible to the camera lens 
through the portion 3f and are enlarged thereby. 
Consequently, the length of the line as a Whole 
as viewed by the camera lens is progressively 
increased as the lens means is noved toward the 
left, and this continues until the part 3f com 
pletely covers the line where the maximum elon 
gation of the line is effected. 
Means is provided for holding and moving the 

lens 3 so that after the copy sheet is line-spaced 
to bring a new line of typewriting into photo 
graphing position, the lens 3 will occupy an 
initial position where it is at the right-hand end 
of its travel and where the line of typewriting 
is completely covered by the part 3a. This is 
the position of the parts shown in Fig. 4. From 
this initial position, the lens means 3 is moved 
toward the left. If the line requires justification, 
the movement of the lens means 3 toward the 
eft Will continue until enough of the lens portion 
f 3f covers the line for the control spot 25 to 
interrupt the flow of light to the cell 60. When 
the latter happens, the line appears at the justi 
fied length to the camera, and the movement of 
the lens 3 is stopped and the camera, 2 oper 
ated to photograph the line. If the line in photo 
graphing position is of full length and requires 
no justification, the control spot 25 will interrupt 
the flow of light to the cell 50 and Soon after such 
movement of the lens means has started the 
movement of the lens will be stopped and the 
lens held in such a position and the camera 2 
operated to photograph the line. 
The means for effecting the operation just ex 

plained will be apparent from an examination of 
Figs. 3, 4, and 5. The lens 3 is fixedly mounted 
in a carriage 9 and the latter is mounted to 
Slide longitudinally in a stationary bracket mem 
her C. An arm 2 depends from the right 
hand end of the carriage, as viewed in Fig. 4, and 
is provided at its lower end with a roller 93 held 
in engagement with a continuously rotating cam 
560 by a tension spring 04 connecting a pin 85 
on the fixed bracket 0 and the arm 92. With 
the parts in the position shown in Fig. 4 and with 
a new line in photographing position, as the cam 
56a rotates in the direction of the arrow, the 
spring 04 keeps the roller 3 in contact with 
the cam and thereby moves the carriage ( and 
lens 3 toward the left. If the line is less than 
full length and thereby requires justification, the 
movement of the lens 3 will continue until its 
spot 25 interrupts the flow of light to the cell 60. 
When the latter happens the line is sufficiently 
elongated so that it appears at the justified length 
to the camera lens 38. Upon the interruption 
of light flow to the cell 60, it becomes deemergized 
and drops out the relay 62 to close the switch 63. 
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When the latter happens, current flows from the 
positive conductor C4 through the switch 63, con 
ductor 35, conductor , clutch Soleiloid , 
conductor 8, shutter operating solenoid 44, con 
ductor i09, normally closed switch blade 9, con 
ductor , to negative conductor 63. 
The energizing of clutch solencid C1, attracts 

its armature i5 and noves the clutch roller 6 
toward the left as viewed in Figs. 4 and 5 and into 
Wedging engagement between the inner inclined 
face of a bracket 7 carried by the bracket f: 
and the face of the bar 78 forming a part of the 
carriage fa. This will lock the carriage bar 8 
alld carriage 9 against further movement to 
the left and thereby hold the lens means against 
further movement. 
The solenoid 44 when thus energized, actuates 

the shutter operating element 4 to photograph 
the line in photographing position as it appears 
at the predetermined justified length through the 
lens means f 3 at its above-described stopped 
position. 
The actuation of element 4 closes pairs of 

contacts 79 and 89. The closing of contacts T 9 
establishes an energizing circuit for the film 
spacing Solenoid 49 and the solenoid 32 for line 
Spacing the copy sheet, by a circuit, traceable as 
follows: from positive conductor 64, switch 63, 
conductor 65, contacts 79, conductor 8 f, sole 
noid 49, conductor 82, solenoid 32, and conductor 
83 to negative conductor 65. As explained pre 
viously the energizing of Solenoid 49 line-spaces 
the film 35 and the energizing of Solenoid 32 line 
Spaces the copy sheet to bring a new line into 
photographing position. 
The closing of contacts 89 energizes a relay 

85 by a circuit traceable as follows: from posi 
tive conductor 64, contacts 80, conductor 86, 
relay 85, conductor 8, now closed contacts 88, 
to negative conductor 63. The contacts 88 are 
held open when the carriage 0 occupies th 
extreme right-hand Or initial position shown in 
Fig. 4 which, as stated previously, is the posi 
tion occupied at the beginning of a line scanning 
operation. This is effected by a wedge-shaped 
projecting element 89 on the carriage 09 en 
gaging and holding open a movable spring blade 
98 of the contacts 88. As soon as the carriage 
CO begins its above described movement toward 

the left, the element 89 moves out of engagement 
with spring blade 99 and permits the latter to 
close the contacts 88. 
When relay 85 becomes energized its contact 

blades 9 and f ( move to the right, as shown in 
Fig. 3, thereby closing at 9 a holding circuit for 
relay 85, including the now closed contacts 88, 
and opening at the energizing circuit for the 
Solenoid 4 and the solenoid Ol. The holding 
circuit for relay 25 is as follows: positive con 
ductor 64, now closed switch blade 9, conductor 
92, relay 85, conductor 87, contacts 88, to neg 
ative conductor 65. When the Solenoid 44 is 
deenergized by the opening of Switch blade 0, 
the element 4 returns to the position shown, and 
thereby opens Switch 9 to deenergize solenoids 
49 and 32, and opens switch 80 and the previously 
described pickup circuit for relay 85. 
The above-described stopping of lens means 
3, the photographing of the line, and the line 

Spaciling of the film 35 and copy sheet take 
place in a Very short period of time. The can 
56a continues rotating in a clockwise direction 
until it again engages the roller C3. The cam 
then moves the carriage CO back to its extreme 
right-hand position shown. Where the element 89 
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engages blade 99 and opens contacts 88 and the 
holding circuit for relay 85. 
When the copy sheet f is line-Spaced by the 

energizing cf solenoid 32, the spot 25 passes fron 
behind the lens means 3 and the flow of light 
to cell 60 is resumed. This will energize the 
relay 62 and open the Switch 63. If the new 
line brought into photographing is of full length 
and therefore does not require justification, the 
spot, 25 at the end thereof will interrupt the 
flow of light to cell 60 and close Switch 63 as 
Soon as the part 3a of the lens means covers 
the line. At the moment however, this will have 
no effect on the operation of the camera be 
cause the relay 85 remains energized and holds 
open at ff ) the circuit for Solenoids 44 and Ol. 
The relay 85 remains energized until the car 
riage reaches its initial position and the con 
tacts 88 are opened thereby. When the relay 85 
drops out and closes, the Solenoids 44 can 
be energized to photograph the line and the sole 
noid C. energized to stop movement of the car 
riage 03 and lens 3. Consequently, the relay 
85 and contacts 88 assure that the carriage 00 
Will letturn to its initial position each time before 
the new line in photographing position can be 
photographed. 
While there have been shown and described 

and pointed out the fundamental novel features 
of the invention as applied to the several en 
bodiments, it will be understood that various 
Omissions and substitutions and changes in the 
form and details of the device illustrated and in 
its operation may be made by those skilled in 
the art without departing from the spirit of 
the invention. It is the intention therefore to 
be limited only as indicated by the Scope of the 
following claims. 
What is claimed is: 
1. Apparatus for photographically reproduc 

ing typewritten copy line-by-line in justified form 
and comprising a copy holder for moving each 
line of the copy into a photographing position; a 
camera, for photographing the lines of copy in 
Succession on a light Sensitive medium; lens 
Inleans interpOSed between Said Camera, and Said 
copy holder and being movable along a path ex 
tending transversely of the optical axis and being 
SO Constructed that as Said lens means is so 
moved the length only of the line in photograph 
ing position is varied as it appears to the camera; 
said lens means comprising a plurality of lens 
elements having different line-elongating char 
acteristics, and Supporting means for said lens 
elements and Operable to move said lens ele 
ments along Said path and Successively across 
the optical axis; and ineans for selectively posi 
tioning said lens elements across the optical axis 
So that each line in photographing position may 
be photographed at a predetermined justifled 
length, 

2. In photographic justifying apparatus of the 
type comprising a copy holder for successively 
moving ines of typewriting Cn a copy sheet to a 
photographing position, and a camera including 
an objective lens and operable to photograph 
Successively the lites in photographing position 
on a light-sensitive medium, the combination of 
leins means interposed between said camera and 
said copy holder and geing mounted for move 
ment aiong a path exte:ding transversely of the 
Optical axis and being so constructed that as said 
leins means is so nicved the length only of the line 
in photographing position is varied as it appears 
to the camera lens; said lens means including a 
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plurality of separate lenses having different line 
elongating characteristics and supporting means 
for holding the last-named lenses in juxtaposed 
relation and operable to move said lenses along 
said path and in succession across the Optical 
axis; and means for selectively positioning said 
lenses across the optical axis so that each line 
may be photographed at a predetermined justi 
fied length. 

3. In photographic justifying apparatus of the 
type comprising a copy holder for Successively 
moving lines of typewriting on a copy sheet to 8. 
photographing position, and a camera including 
an objective lens and operable to photograph slic 
cessively the lines in photographing position. On 
a light-sensitive medium, the combination of lens 
means interposed between said camera and Said 
copy holder and being mounted for novelinent 
along a path extending transversely of the Opti 
cal axis and being so constructed that as Said 
lens means is so moved the length. Only of the 
line in photographing position is varied as it ap 
pears to the camera lens; said lens means includir 
ing a plurality of cylindrical lenses having their 
cylindrical surfaces formed with different de 
grees of curvature and a device for holding Said 
lenses so that as each lens is noved into position. 
across the optical axis the general direction of 
extent of its cylindrical surface is substantially 
the same as the line in photographing position; 
and means for selectively positioning said lens 
means along its said path of movement So that 
each line may be photographed at a predeter 
mined justified length. 

4. Apparatus for photographically reproducing 
typewritten copy line-by-line in justified form 
and comprising a device for holding a copy sheet 
having a plurality of lines of typewriting thereon 
arranged with one margin being the Same and 
the lines varying in length from a predetermined 
maximum to a minimum, and a control Spot at 
the other margin of each line and the Spots being 
spaced longitudinally from their respective lines 
and equal distances from the last character 
therein; line-spacing means for successively mov 
ing said lines into a photographing position; a 
camera, for photographing the lines Of copy in 
succession on a light-sensitive medium; lens 
means mounted for movement along a path ex 
tending transversely of the optical axis and be 
tween said copy sheet and said camera, and said 
lens means being so constructed that as it is SO 
moved the line of copy in photographing position 
appears through said lens means, from a point 
adjacent said camera, to vary progressively in 
length with said one margin remaining fixed and 
with said other margin and related control Spot 
moving to the right or left, depending upon the 
direction of such movement; means for moving 
said lens means along said path; a light-sensi 
tive control element; fixed collimating means re 
stricting the light rays affecting said control ele 
ment to those flowing through said lens means 
and emainating from a part of the copy Spaced 
longitudinally from said other margin of the line 
in photographing position and in the area. Occu 
pied by the control spot for such line, and Said 
collimating means being so arranged that when 
said lens means is moved to a position where the 
last-named control Spot Varies the flow of light 
to said control element, Such line when photo 
graphed on said medium will be a predetermined 
justified length; and means responsive to a con 
trol spot varying the light flow to said control ele 
ment for stopping movement of said lens means 
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10 
and for effecting a photographing operation of 
Said camera. 

5. Apparatus according to claim 4 wh 
lens means comprises a plurality of it 
ing different magnifying characteristics. 

6. Apparatus according to claim 4 wherein said 
lens means comprises a plurality of cylindrical 
lenses having curved surfaces with different de 
grees of curvature and being so mounted that as 
each Such cylindrical lens is moved to a position 
between the line in photographing position and 
Said camera, the curved surface thereof extends 
in the Sanne general direction as such line. 

7. Apparatus for photographically reproducing 
typewritten copy line-by-line in justified form 
and comprising a device for holding a copy sheet 
having a plurality of lines of typewriting thereon 
arranged With an even left-hand margin and the 
line Varying in length from a predetermined max 
imum to a minimum, and a control spot at the 
right-hand end of each line and the spots being 
Spaced equal distances from the last character in 
their respective lines; line-spacing means for suc 
Cessively moving Said lines into a photographing 
pCSition; a camera for photographing the lines of 
Copy in Succession on a light-sensitive medium; 
lens means mounted for movement along a path 
extending transversely of the optical axis and 
between said copy sheet and said camera and said 
lens means being so constructed that as it is so 
moved the line of copy in photographing position 
appears through said lens means, from a point 
adjacent the camera, to vary progressively in 
length. With its left-hand margin remaining fixed 
and With its right-hand end character and related 
control Spot moving to the right or left depending 
upon the direction of movement of said lens 
means; means for moving said lens means along 
Said path; a light-sensitive control element; fixed 
collimating means restricting the light rays af 
fecting said element to those flowing through said 
lens means and emanating from a part of the 
copy beyond the right-hand end of the line in 
photographing position, and said collimating 
means being so adjusted that when the lens means 
is moved to a position. Where the control spot 
for the line in photographing position varies the 
flow of light rays to said element, Such line when 
photographed on Said medium Will be at a pre 
determined justified length; means responsive to 
a control spot varying with light flow to said ele 
ment for rendering Said lens moving means in 
effective and for effecting a photographing op 
eration of said camera. 

8. Apparatus for photographically reproducing 
typewritten copy in justified form comprising a 
device for holding a copy sheet having a plurality 
of lines of typeWritten matter thereon arranged 
With Cne margin being the same and the lines 
Varying in length from a predetermined maximum 
to a minimum, and a control Spot at the other 
margin of each line and the Spots being spaced 
longitudinally from their respective lines and 
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equal distances from the last character therein; 
means for line-Spacing the copy sheet to bring 
successively the lines into a photographing posi 
tion; a Camera containing a light-sensitive me 
dium. On which the lines are successively photo 
graphed and comprising means for line-spacing 
Said medium, a stationary objective lens arranged 
to focus on said medium only the image of the 
line in photographing position, and control means 
for Operating Said camera; lens means; means 
for moving said lens means back and forth be 
tween said copy sheet and said objective lens and 
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in a direction extending transversely of the op 
tical axis; Said lens means being so constructed 
that as it is moved the line of copy in photo 
graphing position appears through the lens means 
to vary progressively in length with said one 
margin remaining fixed and with the other mar 
gin and related control spot moving to the right 
or left, depending upon the direction of movement 
of the lens means; a light-sensitive control ele 
ment; Stationary collimating means restricting 
the rays of light affecting said element to those 
foWing through said lens means and emanating 
from a part of the copy in longitudinal alignment 
With the line in photographing position and at 
Said other margin thereof where its related con 
trol Spot is located and said collimating means 
being so directed that when the lens means is 
moved to a position where the control spot of the 
line in photographing position varies the flow of 
light to said light-sensitive element, the image 
of such line when focused by the camera lens on 
said medium will appear at a predetermined justi 
fied length; means responsive to a control spot 
varying the light flow to said element, for stop 
ping movement of Said lens means and for op 
erating said camera control means; means op 
erable upon the operation of said last-named 
means, for operating said line spacing means for 
said copy sheet and for said medium and effective 
thereafter to resume operation of said lens mov 
ing means. 

9. Apparatus according to claim 8 wherein said 
lens means comprises a plurality of cylindrical 
lenses having different degrees of curvature and 
being so mounted that as each lens is moved into 
position between the line in photographing posi 
tion and said camera lens the curved surface 
thereof extends in the same general direction as 
Said line. - 

10. Apparatus for photographically reproduc 
ing typewritten copy line-by-line in justified form 
and comprising a copyholder for moving each 
line of the copy into a photographing position; 
a camera for photographing the lines of copy in 
succession on a light sensitive medium; lens 
means movable along a path extending trans 
versely of the optical axis and between the line 
of copy in photographing position and said cam 
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12 
era, and said lens means comprising a plurality 
of cylindrical lenses mounted in side-by-side re 
lation and being formed, respectively, with curved 
Surfaces having different degrees of curvature 
and being arranged so that as each lens is moved 
into a position between the line of copy in photo 
graphing position and the camera lens, the curved 
Surface of Such lens extends in the same general 
direction as the said line of copy; and means for 
Selectively positioning said cylindrical lenses 
along said path so that the lines may be photo 
graphed on said medium at a predetermined 
justified length. 

11. Apparatus for photographically reproduc 
ing typewritten copy line-by-line in justified form 
and comprising a copyholder for moving each 
line of the copy into a photographing position; 
a camera for photographing the lines of copy in 
SucceSSion. On a light sensitive medium; lens 
neans movable along a path extending trans 
versely of the optical axis and between the line 
of copy in photographing position and said cam 
era, and Said lens means comprising a cylindrical 
lens having a curved Surface extending in the 
Same general direction as the line of copy in 
photographing position and said lens being mov 
able in Said general direction and between said 
Cainera, lenS and said line of copy so that vary 
ing amounts of said line of copy may be photo 
graphed through said cylindrical lens; and means 
for selectively positioning said cylindrical lenses 
along said path. So that the lines may be photo 
graphed on Said medium at a predetermined 
justified length. 
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