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TH]S LINE OF TYPEWRITING IS OF FULL LENGTH AND DOES NOT NEED JUSTIFICATION. */25
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THIS LINE OF TYPEWRITING IS OF FULL LENGTH AND DOES NOT NEED JUSTIFICATION. *
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THIS LINE OF TYPEWRITING 1S SHORT BY ONE SPACE AND REQUIRES JUSTIFICATION. 'Jl/

THIS LINE OF TYPEWRITING IS SHORT BY ONE SPACE AND REQUIRES JUSTIFICATION. +

Flé 2c. /77

o5
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TH]S LINE OF TYPEWRITING LACKS TWO SPACES AND WILL REQUIRE JUSTIFICATION. ’

FIG.2d,

THIS LINE OF TYPEWRITING LACKS THREE SPACES AND WILL NEED JUSTIFICATION. ./I——2.5_
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THIS LINE OF TYPEWRITING LACKS THREE SPACES AND WILL NEED JUSTIFICATION. 1

FIG. 2e. e

THIS LINE OF -TYPEWRITING LACKS FOUR SPACES AND WILL NEED JUSTIFICATION. '/+'—_25
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+HIS LINE OF TYPEWRITING LACKS FOUR SPACES AND WILL NEED JUSTIFICATION. ,
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THIS LINE OF TYPEWRITING LACKS FIVE SPACES AND REQUIRES JUSTIFICATION. ./:’—
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THIS LINE OF TYPEWRITING LACKS FIVE SPACES AND REQUIRES JUSTIFJCATION. 4
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1

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 guitable light-sensitive
medium, such as a film or plate. Asis 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
coffset 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 eflective 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:

Pig. 1 is a diagrammatic view illustrating the
several elements of & photographie justifying ap-
paratus constituting one preferred embodiment
of the present invention;

Fig. 2a is a plan view showing cne 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
respectively, five different cylindrical lenses which
are also 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 g 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—35 of Fig. 4; and

Fig. 6 is a fragmentary 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. 2¢ to 2f inclusive, the photo-
graphic justifying apparatus disclosed therein
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comprises generally g device 10 which is operable
to hold a copy sheet Il bearing lines of type-
writing thereon and also to successively move such
lines inte a photographing position; a camera 2
operable to photograph successively the lines of
typewriting on the copy sheet as they occupy the
rhotographing positicn; and a lens means (3
which is interposed between the camera 12 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 camers through such lens means, varies
progressively in length. Means is also provided
for selectively positioning the lens means 13 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-
ten matter in the normal manner. As in con-

ventional typing, the left-hand margin is main-

tained the same for all lines, except, of course,
where the line is indented such for example as 2
line beginning a paragraph or g 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 thata
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 15 above the transparent element [3a shown in
Fig. 2a. Lines which are shorter than the one
shown in Fig. 2¢ and which are within the five
letter space range are the ones requiring justifica-
tion. Examples of the latter are indicated at 186,
{1, 18, 19, and 20, appearing, respectively above
the lenses 13b, 13c, 13d, 3¢, 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 28 is
placed at a certain fixed distance from the last
character in the maximum length line 15 shown
in Fig. 2a and at the same fixed distance from
the last character in each of the lines 186, 7, I8,
19 and 20 shown in PFigs. 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 g 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 contrel spot 25 in the places indicated
by means of a special tyne 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 {08 for hold-
ing and positioning the copy sheet I| may be of
any suitable construction. It is herein shown as
comprising a cylindrical platen member 28 1ro-
tatably supported on a shaft 27, and a pair of
pressure rollers 23 and 29 rotatably supported
on the shafts 33 and 2, respectively, and hold-
ing the sheet {1 in position against the platen
28. A feed ratchet 26 is fixed to the end of the
platen 25 and is operated by a pawl 21 under
the control of a line-spacing solenoid 22, to feed
the lines of typewriting on the copy sheet sue-
cessively into photographing position.

The camera {2 may he of any suitable con-
struction and is shown herein as comprising a
holder for a suitable roll type film 25 which holder
includes a supply spocl 28 and a storage snool
37. The camera also comprises an objective lens
38 positioned to focus on the film 35 an image
of the line of typewriting in photographing posi-
tion. 'The camera also includes 2 wall element 39
having g mask opening 49 which confines the
area of film exposed to that just sufficient for
rhotographing a line at the predetermined jus-
tified length and without the control spot 25
appearing on the film. A shutter operating ele-
ment £1 is slidably mounted on the camera and
is connected by a pin 42 to an armature 43 of a
shutter controlling solenoid 44. The film 35 is
held in position against the back of the wall 89
by suitakle pressure rolls 44 and 45 mounted to
rotate on axles 45. The film 35 is advanced or
line-spaced by a feed pawl 47 coacting with a
ratchet 48 fixed to the end of the storage roll
37. The pawl 47 is operated by the solenoid 49.

The lens means 13 is shown in Fig. 1 as com-
prising the six transparent elements (3a, 185, (3¢,
13d, 13e, and {37, mounted in juxtaposed relation
in a holder 52. The holder 59 is supported by
the outer end of one arm 51 of a hell crank 52,
and the latter is fulcrumed on a suitably sup-
ported fized shaft 53 and is formed with a second
arm &4 carrying a roller 55 at its outer end which
is' constantly held in engagement with the pe-
ripheral face of a specially designed cam 55. The
cam 8§ is mounted on a shatt 57 which may be
rotated by a suitable means (not shown).

The cam §§ is formed with a low cylindrical
dwell portion E8f, a high cylindrical dwell por-
tion G6g, and four pairs of intermediate cylin-
drical dwell portions 86D, 55¢, 58d, and 58e, re-
spectively, which are between the low dwell »nor-
tion 5¢f and the high dwell nortion 58a with the
dwell portions of each peir being on opposite
sides cf the cam. The radii of curvature of the
cylindrical dwell portions inerease progressively
in equal amounts from the low dwell portion B3 f
to the high dwell portion 58a. When the roller
58 engages the high dwell portion 58a the holder
89 is in the position where the transparent lens
element !3¢ lies across the optical axis A and all
rortions of the line of typewriting in photo-
zraphing position are viewed by the camera lens
&3 through such element {2z. When the roller
%8 engages either of portions 530, the element 13b
lies across the axis A, Likewise, with the roller
5% engaging either of the portions 55¢, 58d, and
Ebe, the elements 12¢, 12d, and (3¢, respectively,
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lie across the optical axis 4; and, with the roller
55 engaging the low dwell portion 557, the ele-
ment {31 is across the optical axis A and therehy
covers the line of typewriting in photographing
position. It is, therefore, apparent that, as the
cam 9§ is rotated the lens elements 3¢ to (3f
inclusive are moved successively into positions
where they cover the line in photographing posi-
tion. Al of the dwell portions are formed as
cylindrical surfaces so that each of their related
elements 13a to 13f 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. '

The six transparent elements 13a¢ to 137 of
the lens means I3 gppear separately in plan in
Figs. 2a to 27 inclusive. It is noted that in each
of these views a line of typewriting, as it will
appear on the copy sheet, is shown above the
lens clement shown therein and bhelow such lens
clement the same line appears as it will when
viewed through such element by the camerg lens
32, The element 3¢ is in the form of a glass
prism rectangular in cross section. Consequent-
ly, the line 15, which is of full length and does
nct require justification, is shown in Fig. 2a as
keing the same in length both above and helow
the element I3a. The elements 13b to {37 in-
clusive are each formed as cylindrical lenses and
are gdapted to be arranged so that the flat sides
thereof will lie nnext to the line to be photographed
and the curved sides toward the camera. ‘The
radii of curvature of the lenses 13b, i3c, 13¢,
12e, and 137 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 130 to 13f are formed all lie
within a line B passing through the left-hand
ends of the lens elements as viewed in Figs. 2b
to 2f. Consequently, the left-hand margin of all
lines does not appear displaced when viewed
through any of the lens elements i2a¢ to {3f
inclusive. The lenses {3b to 13f inclusive are go
formed that a line of typewriting is elongated
ona letter spacs when viewed through the lens
element 13b, two letter spaces when viewed
through the element [3¢, three letter spaces when
viewed through 13d, four spaces through lens ele-
ment i8¢, and five spaces when viewed through
the lens element 13f. It will he apparent from
an examination of Figs. 2¢ to 2f that for the
purposes of illustration the length of the line
appearing ahove each of the lens elements 3¢
to 13f inclusive has been so chosen that when
each guch line is viewed through its lens element
by the camera lens such line apprears o 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 coversg such line. This con-
trol means comprises the above-mentioned con-
trol spot 25 located at the fized distance from
the last character in each line, and also com-
prises a light-sensitive cell 60, 2 collimating
means 81 which restricts the light rays affecting
the cell 62 to those flowing through the lens
means 13 and emanating from a part of the copy
sheet which is in Iongitudinal 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 61 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 61 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 Il and film 35.

. The operation of the apparatus shown in Fig.
1 will be apparent. With the cam 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
62. 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 solenocid 44 and oper-
ating the shutter of the camera to photograph
the line in photographing position. The sclenoid
44 when operated also closes the switeh 67 and
thereby connects the solenoid 49 and the solenoid
32 across the electric power source. The sole-
noid 49 acting through the pawl 4T and ratchet
48 line-spaces the film 35, and the solenoid 32
acting through the pawl 31 and ratchet 30 line-
spaces the copy sheet {1 to bring the next line
of typewriting into photographing position. The
Jjust-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 collimating means 61 and the light rays again
flow and energize the cell 60, and the latter
through the amplifier unit 68 again energizeg 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 {13 and in the means for supporting and
moving the lens means (13 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 {18
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 113¢ of the lens element 113 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. 2a¢. The
right-hand half 113f of the Iens element {13 is
formed as a cylindrical lens with its length and
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radius of curvature the same as lens element 13f
of Fig. 2f. It is, therefore, apparent that with
the portion 113e 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 113a to the camera
lens 38, and that with the portion (137 fully cov-
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 fi3a fully covering
such line, if the lens means {13 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 moved 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 113 so that after the copy sheet is line-spaced
to bring a new line of typewriting into photo-
graphing position, the lens 113 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 {13a. This is
the position of the parts shown in Fig. 4. Prom
this initial position, the lens means 113 is moved
toward the left. If the line requires justification,
the movement of the lens means {13 toward the
left will continue until enough of the lens portion
f13f 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 113 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 §0 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 {13 is fixedly mounted
in- a carriasge {00 and the latter is mounted to
slide longitudinally in a stationary bracket mem-
ber 10{. An arm (02 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
56a by a tension spring 104 connecting a pin 105
on the fixed bracket 101 and the arm 102. 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 104 keeps the roller 183 in contact with
the cam and thereby moves the carriage 100 and
lens 113 toward the left. If the line is less than
full length and thereby requires justification, the
movement of the lens 1123 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 deenergized .
and drops out the relay 82 to close the switch 63.
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YWhen the latter happens, current flows from the

positive conductor €4 through the switch 63, con-.

ductor %5, conductor (0§, clutch seolenoid {87,
conductor {88, shutter operating solenoid 44, con-
ductor {09, normally closed switch blade {18, con-
ductor {!1, to negative conductor ES.

The energizing of clutch sclencid (87, attracts
its armature T5 and moves the clutch roller 78
toward the left as viewed in Figs. 4 and 5 and into
wedging engagement befween the inner inclined
face of a bracket 77 carried by the bracket {21
and the face of the bar 78 forming a part of the
carriage 128, This will lock the carriage bar 78
and carriage {08 against further movement to
the left and thereby hold the lens means against
further movement,

The solenoid 84 when thus energized, actuates
the shutter operating element 41 to photograph
the line in photographing position as it appears
at the predetermined justified length through the
lens means (13 at its above-described . stonped
position.

The actuation of element 4! closes pairs of
contacts 19 and 89. The closing of contacts T9
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 19, conductor 21, sole-
noid 49, conductor 82, solenocid 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 88 energizes a relay
85 by a circuit traceable as follows: from posi-
tive conductor 64, contacts 88, conductor 88,
relay 85, conductor 87, now closed contacts 88,
to negative conductor §3. The contacts 83 are
held open when the carriage {00 occupies the
extreme right-hand or initial position shown in
Fig. 4 which, as stated previously, is the pecsi-
tion cccupied at the beginning of a line scanning
operation. This is effected by a wedge-shaped
prejecting element 89 on the carriage 109 en-
gaging and holding open a movable spring blade
99 of the contacts 88. As soon as the carriage
100 begins its above described movement toward
the left, the element 89 moves out cf engagement
with spring blade 9% and permits the latter to
close the contacts 88.

When relay 85 becomes energized its contact
blades 8f and {{0 move to the right, as shown in
Fig. 3, thereby closing at 9! & holding circuit for
relay 85, including the now closed contacts 88,
and opening at {18 the energizing circuit for the
solenoid %4 and the solenoid {87. The holding
circuit for relay 85 is as follows: positive con-
ductor 64, now closad switch blade 91, conductor
92, relay 85, conductor 81, contacts 88, to neg-
ative conductor 85. When the solenoid 44 is
deenergized by the opening of switch blade 110,
the element 41 returns to the position shown, and
thereby opens switch 78 to deenergize solenoids
48 and 32, and opens switch 80 and the previcusly
described pickup circuit for relay 85.

The above-described stopping of lens means
113, the photographing of the line, angd the line-
spacing of the film 35 and copy sheet 11 take
place in a very short pericd of time. The cam
56a continues rotating in a clockwise direction
until it again engages the roller 163. The cam
then moves the carriage {60 back to its extreme
right-hand position shown where the element 89

10

20

30

35

40

45

55

80

ib]

70

5

8

engages blade 99 and opens contacts 88 and the
holding circuit for relay 85.

When the copy sheet I is line-spaced by the
enerzizing of solenoid 22, the spot 25 passes from
behind the lens means 113 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 therecf will interrupt the
flow of licht to cell 60 and close switch 63 as
soon as the part t13¢ of the lens means covers
the line. Af 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 |10 the circuit for solenoids 44 and 107.
The relay £3 remains energized until the car-
riage reaches its initial position and the con-
tacts €8 are opened thereby. When the relay 85
drops out and [0 closes, the solenoids 44 can
be energized to photograph the line and the sole-
noid 187 energized to stop movement of the car-
riage 103 and lens {13. Consequently, the relay
85 and contacts 88 assure that the carriage 09
will return to its initial position each time before
the new line in photographing position can he
photographed.

While there have been shown and described
and pointed out the fundamental novel features
of the invention as applied to the several em-
bodiments, it will be understood that various
omissions and substitutions and changes in the
form and details of the device illustrated and in
its cperation 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
means 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 means 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 justifyinrg apparatus of the
type comprising a copy holder for successively
moving lines of typewriting cn a copy sheet to a
photogravhing position, and a camera including
an cobjective lens and operable to photograph
suceessively the lines in photographing position
on a lichi-sensitive medium, the combination of
lens means interposed hetween said camera and
said copy holder and keing mounted for move-
ment along a path extending transversely cof the
optical axis and being so constructed that as said
fenis means is so moved the length only of the line
in photographing position is varied as it appears
to the camera lens; said lens means including &
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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 & copy holder for successively
moving lines of typewriting on a copy sheet to a
photographing position, and a camera including
an objective lens and operable to photograph suc-
cessively the lines in photographing position on
a light-sensitive medium, the combination of lens
means interposed between said camerg and said
copy holder and being mounted for movement
along a path extending transversely of the opti-
cal axis and being so constructed that as said
lens meang is so moved the length only of the
line in photographing position is varied as it ap-
pears to the camers lens; said lens means includ-
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 moved 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 gaid 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 ab
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 meang re-
stricting the light rays affecting said control ele-
ment to those flowing through said lens means
and emanating from a part of the copy spaced
longitudinally from said other margin of the line
in photographing position and in the area ceccu-
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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and for effecting a photographing operation o:
said camera.

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

6. Apparatus according $o 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
5aid camera the curved surface thereof extends
in the same gensral direction as such line.

7. Apparatug 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
Desition; a camera for photographing the lines of
cOpPy in succession on a light-sensitive medium;
lens means mounted for movemeng 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 contro} 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 & 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 plurglity
of lines of typewritten matter thereon arranged
with cne margin being the same and the lines
varying in length from a predetermined maximum
to & minimum, and a control spot at the other
margin of each line and the spots being spaced

in said
3 hav-

. 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, g 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 appeats 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
flowing 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 predetermmed Just1-
fied length; means responsive to a control spot
varymg the light flow to said element for stop-

ping movement of said lens means and for op- .

erating said camera control means; means op-
e1ab!e upon the operation of said last- named
means, for operating said line spacmg means for
sald copy sheet and for said medium and effecmve
thereafter to resume operatmn of said lens mov-
ing means.

9. Apparatus accor dmg to claim 8 wherein said
lens means comprises a plurality of cylindrical
lenses havmcr different degrees of curvature and
bemg so mounted that as each lens is moved into
posvtlcn between the line in photoglaphlng posi-
tlon and said camera lens the curved surface
thereof extends in bhe same general dlrectxo'l as
said line.

10. Apparatus for photographically reproduc-
ing typewritten copy line- by-hne in justified form
and comprising a copyholder for movmg each
a cameza, for photographlng the’ hnes of copy m
succession on a hght sensmve medlum lens
means movable’ along a path extendmg trans-
versely of the opmcal axis and between the line
of copy in photogl aphmg p051t10n and qaud cam-
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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
means 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 & 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
camera lens and said line of copy so that vary-
ing amounts of said line of copy may be photo-
graphed through said e¢ylindrical 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
justifieq length.

CLARENCE C. SMITH.
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