March 9, 1943.

S. BRAND 2,313,119

LINE JUSTIFYING DEVICE
Filed Sept. 30, 1941 - 10 Sheets-Sheet 1

34

F

“)\ A

22c

&

FIG.1.

165

L)

. INVENTOR.
SEMULL BRRAND

ATTORNEY.



March 9, 1943, S BRAND - 2,313,119

LINE JUSTIFYING DEVICE

* Filed Sept. 30, 1941 10 Sheets-Sheet 2
FIG.4. B /65
30y a
7 W\ 49 |-n . @ ?2 z?c
| ‘II! ! % C al ,n u, "
g 7 ¥e3 Lx]
4T (i ,,Jmfwum
47— ’745/7& ‘
be7 3/78£ /2525
(1748 l'mrrm"s* 47
34 149 -lnuu 1“’;f
AT As el s X

— e e

iy M it M it

INVENTOR.
SRMUEL BRRIND

ATTORNEY.

BY



S. BRAND 2,313,119

LINE JUSTIFYING DEVICE

March 9, 1943.

10 Sheets—Sheet 3

Filed Sept. 30, 1941

NN |

ot
002
gEl
66 6E/
gel
s¢/ @
vE LT LeeIer
25/
67/,
Lot

22¢

oof

g ﬁ“ ; N M
L8 g | 28
op_ 527 £ 505 TN
. = e : Ve 5 N s
- ; L 9¢¢ , Wm ww R
et e eq Bl 72 ge W, RN
95/ a2 E LB gp ,W & w
goy 9€ i ik | g === Y
o4
0 1° - = '
" j o nr R - 7
= ‘ N 1t 2
48 802 / 02 ] N ,.
il ec sie BERI BeS | £ oo\ | (o bttt
: /: i
8/ 1
770 7 Z,
€8/ 997602 | || 09 ™ i /
411 957 go2 e
g5 g “or
J 25r || ! .
L5t
Y844 58
o % ,
G6f 22/
b5} o4 t6 e
i ,~.<>>2 26 7772 QL0HS
9 -7 "
657 \ L6 /¢
Sy it
90
2¢ 66
™
e
€ e
4/ 10
/
»91 oE

53/

ATTORNEY.



S. BRAND 2,313,119

LINE JUSTIFYIRG DEVICE

March 9, 1943.

10 Sheets-Sheet 4

Filed Sept. 30, 1941

oe/— e
9€:
Ilm.m.\ .“.W\
8¢ €9,
ges 69 7 29
e 9e/ A=/ 4
L5
9%, iy
it .
________ ) 8y
P67
\\\GEF se/
95 > a0t
1 .y 260 60/
x A< Ll
69 P, g
nate(o o £ 91
58979 FA— €5
& Z29© /m, -2

14

ASV/LE et

01914

INVENTOR.

SRANIUVEL BRAND

ATTORNEY.,

59
F e % &
= \ \ﬁ., i} I\
= Tl EY
,#W/ . E:.&Sn / 99 /
NE 6/ oer
N 65 14 — -
LAY, , /M 7777777
g% vg/}
zn
vE N swzr Ly
/]
(¥/4
oL




March 9, 1943. S. BRAND 2,313,119
LINE JUSTIFYING DEVICE

Filed Sept. 30, 1941 . 10 Sheets-Sheet 5

—~—2ppECTION OF) ' |
SECANNNG ‘

77 LIS TIY, |
g '

INVENTOR.
SPRPMUEL BeRND

I ML Wnlasy

ATTORNEY.

BY



March 9, 1943. S. BRAND 2,313,119

LINE JUSTIFYING DEVICE

Filed Sept. 30, 1941 10 Sheets—Sheet 8

eSSV -
— )/ W/ TP
DAV Ve

FIG42. e

M, 1894 \}\‘ 1814
779 o ] My, '
2l I Qi
oy 772 (@ <=
M Z 4 4 ~/86 . /89a

787
/68

INVENTOR.
SRPMUEL BRAND

B W H WiLa e

ATTORNEY.



March 9, 1943. S. BRAND 2,313,119

LINE JUSTIFYING DEVICE

Filed Sept. 30, 1941 10 Sheets—Sheet 7

INVENTOR -
SANIUVEL BRRAVD

ATTORNEY



S. BRAND 2,313,119

LINE JUSTIFYING DEVICE

March 9, 1943.

10 Sheets-Sheet 8

Filed Sept. 30, 1941

9€ _
802
o N | g
/2 9 [
eee g2z G22 5
\.F _ “522 (-4 202 “
o)l - EEEEEE: I = Zcy s0¢ 2
voez 2z eze
#ezS vee ey, vs23 % iz 2re 452 90e
1#\Q KW 0\l teogd 197 T 1
Nk 8 _LS2% Vo) 602 _
(i Py Y | S 02\88) [ gz | o
oze /mvk V[t ) V) 25 - g6/
|
A
rg/z
1 “_" b8/ ]
ss12 Lo G4
i i) = P ::fl.um
I =
g2 o
cez | ofleen 90/ il == s/6¢ \
iy { ]}
€% o I\ %1 1 20 _
y2-1= _ —==0 \ gy |
_ = s “wm\_“ 7 g6/
LLF |t 11 Pt
, g el ey
92 T P 2
o5t oy L 4
6/2 512 €

91914

INVENTOR.

SANIVEL BRAND

ATTORNEY.

W H Htase,

BY



March 9, 1943. _ S. BRAND 2,313,119

LINE JUSTIFYING DEVICE

Filed Sept. 30, 1941 10 Sheets-Sheet 9
203 ,178a 178 -/77
77 3 '
' FI1G.17
i U A 3¢
S ial i ate d ol X0 —-H-H=H | 2
202 TH——ri— - o
PR L L v
gL Al ] L Ly reod 206 208
A '_f_t,g'_____rf. 190m Al ]
e — g 5L T o aiehiel BEEEEEEEELS s
e 3 At — N s90, e
! [ A~ e H 111 =
_lp_j“'-\\—-NA" Ty — <l
bL_{____L‘I—’ // > I\ \\.{ r l:
TR ik
ttony W T N ) 205
f || N\ 1R \ ,/// l 207 77
-; L :\‘; \\}lllh; D 274 |l i o8 25 1204
e Lt v ——= 5
- | i 36
__ o ===
e a1 I SR i -
s ) [ —209 San Epniin i
= : T Sl i L
201- 52 =il T =
18841 X . el 84
/96 : 85
195 190 y
8.
86
o
FIG.48.

This line is 3 points short, and is justified accordingly
This line does not need to be justified as it is full Iengthl\
This line must be justified, it being 8 points shorth,

1707
107

This line is 3 points short, and is justified accordingly
This line does not need to be Justified as it is full length
This line must bhe Justified, it being 8 points short

INVENTOR.

SRNVIEL BRAND

BY W, I Wil siq

ATTORNEY.



March 9, 1943. S. BRAND 2,313,119
LINE JUSTIFYING DEVICE
Filed Sept. 30, 1941 10 Sheets-Sheet 10

PHOTOCELL CONTROLLED
/_\\—( BY SENSING LAMP

L | J
239a
240 240a

r

—\WWA——¢ - 240, o2

4 ) A
244 c jz 54 WV
24— 243 1252 -
237 — SCANNING LAMP — SENSING LAMP
2 4 3 AAAAA 2 4 ’

' 79

230

INVENTOR.
SAN?I VEL BRAND

EY WU W ey

ATTORNEY.



Patented Mar. 9, 1943

2,313,119

"UNITED STATES PATENT OFFICE

2,313,119
LINE JUSTIFYING DEVICE

Samuel Brand, Binghamton, N. Y., assignor to
International Business Machines Corporation,
New York, N. Y., a corporation of New York

Application September 30, 1941, Serial No. 412,946
(CL 95—4.5)

31 Claims.

The present invention relates to devices for
Justifying lines of typewritten matter, and is a
continuation in part of applicant’s copending
application Serial No. 255,250, filed February 8,
1939, now patent No. 2,261,538 granted Novem-
ber 4, 1941,

In devices of the prior art, such as is ex-
‘emplified, for example, by said copending appli-
cation, justifying mechanism has been provided
which is suitable for justifying one length of
line of a copy. When the same device was em-
ployed, for example, on a much shorter line of
a8 nonjustified copy, the justification would not
be limited to a length coextensive with that por-
tlon of the line composed of actual characters
but would be distributed throughout an extent,
equal to the length of the line for which the
machine was originally designed. Thus, the
Justifying mechanism would not only be oper-
ated to produce justification, when no actual
characters were being scanned, but due to the
different amounts of justification required by
lines differing, by a “justifiable” amount, from
the chosen length, the left-hand margin of the
justified copy would be irregular.

One of the objects of the present invention,
therefore, is to produce mechanism which will
distribute the justification, only throughout the
extent of the actual typed part of the line and
will not produce any justification in that por-
tion of the line in which no actual typing exists.
The justification is, therefore, efficiently dis-
tributed, only where needed, and further, the
left-hand margin of the justified copy is main-
tained in alignment, )

In justifying certain types of copy, such as a
series of narrow short paragraphs of a column,
similar to a newspaper column; in devices of the
prior art it has been impossible to maintain the
alignment of the paragraph indentations, un-
less the machine employed was designed es-
pecially for such narrow columns, since other-
wise justification would begin prior to scanning
of the print itself. By setting the device of the
present invention so that justification begins
only at that width of column indicated by the
paragraph indentation, no justification is pro-
duced until the indentation is reached by the

Still another object is to provide a novel line
justifying mechanism which is adjustable to
properly justify different lengths of copy.

A further object is to provide novel line justi-
fying mechanism which is adjustable to main-
tain alignment of the left-hand side of columns
of different lengths of lines of copy.

Another object is to provide novel justifying

" mechanism which will produce justification ac-
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paragraph indentations is maintained. Accord-
ingly, another object of the present invention is
to provide an adjustable justifying device where-
in the point or time of initiation of justification
can be controlled and alignment of indentation
of paragraphs can be maintained.
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curately, and in a relatively simple manner.

Still another object is to produce a novel jus-
tifying mechanism which is settable to justify
different lengths of copy and which auto-
matically uniformly distributes the total justi-
fication throughout that part of the line only,
which contains characters. : .

Other objects of the invention will be pointed
out in the following description and claims and
llustrated in the accompanying - drawings,
which disclose, by way of example, the prin- -
ciple of the invention and the best mode, which
has been contemplated, of applying that prin-
ciple. : )

In the drawings:

Fig. 1 is a top plan view
prising the invention,

Fig. 2 is a fragmentary detailed sectional
view, on an enlarged scale, taken on the line
2—2 of Fig. 1.

Fig. 3 is a fragmentary detailed sectional
view, taken on line 3—3 of Fig. 2. .

Fig. 4 is a side view of the right-hand side of
the device of Fig. 1.

Fig. 5 is a sectional view, on an enlarged scale,
taken on the line 5—5 of Fig. 1. )

Fig. 6 is a sectional view, on an enlarged scale,
taken on the line 686 of Fig. 1.

Fig. 7 is a fragmentary detailed sectional
view, on an enlarged scale, taken on the line
T—1 of Fig. 1.

Fig. 8 is a detailed view illustrating the scan-
ning mechanism:

Fig. 9 is a fragmentary detailed view of a part
of the sensing mechanism for determining the
amount of justification required.

Fig. 10 is a partially schematic view illus-
trating the optical system employed in scanning
the copy and producing a photographic justified
reproduction.

Fig. 11 is a sectional view illustrating some of
the adjusting mechanism employed in preset-
ting the device, so as to adjust the mechanism to
justify a chosen length of line.

Fig. 12 is a view, generally similar to Fig. 11,
but ijllustrating the portion of the justifying

of the device com-
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mechanism employed in selecting one of eight
substantially different lengths of line to be jus-
tifled.

Fig. 13 is a view, generally similar to Fig. 11,
but illustrating the portion of the justifying
mechanism employed in moving the film com-
partment casing.

Fig. 14 is a view, generally similar to Fig. 11,
but illustrating the portion of the mechanism
employed in automatically setting the machine
to produce the amount of justification required
hy the sensed line of copy.

Fig. 15 is a view, generally similar to Fig. 11,
but illustrating the portion of the mechanism for
operating the justifying and scanning mecha-
nism in synchronism.

Fig. 16 is a plan view of the adjusting mech-
anism of Figs. 11 to 15, inclusive.

Fig. 17 is an end view of the device of Fig. 16.

Fig. 18 illustrates examples of different lengths
of lines of typed copy, before and after justifica-
tion.

Fig. 19 is a circuit diagram of the operating
mechanism of the device.

Referring to the drawings and more particu-
larly to Figs. 1, 4, 5 and 11 to 17, inclusive, the
machine comprises generally a carriage 30 to
support the original document or non-justified
copy and the sensing apparatus; a carriage 3,
to support the scanning apparatus; a carriage
32 to support the photographic material; and
mechanism generally designated as 33 compris-
ing the novel adjustable justification producing
mechanism (Figs. 11 to 17, inclusive) for ad-
justing the machine to the length of line to be
seanned and for producing automatically a re-
quired amount of justification.

Carriages 30, 31 and 32 are mounted on a base
34 supported by legs 35, and the novel adjust-
able justifying mechanism is, in the most part,
mounted beneath the base 34 (Figs. 11, 12 and 14,
for example). A main drive shaft 36 (Fig. 5) is
mounted in a housing 371 and bearings 38 and
38, beneath the base 34, and is driven by a motor
40 (Pig. 4) belt 41, pulley 42, pulley 43, belt 44
and pulley 45 driving the gear reduction mech-
anism (not shown) enclosed in housing 317, to in
turn drive shaft 36.

Document carriage

Carriage 30, in which the original document
or non-justified copy 46 is mounted, comprises
a pair of upright frames 47 and 48 (Figs. 1, 4
and 5) secured to base 34, A shaft 49 (Fig. 6)
is rotatably mounted between the frames and
has attached thereto feed rollers 50 provided
with radially extending pins 5i cooperating with
holes along the edges of the document 46 to
thereby align and advance the document.

Document feeding mechanism comprises &
ratchet 52 (Figs. 6 and 7) secured to the right-
hand end of shaft 48 to drive the same, a pawl
53, mounted on member 54 pivoted on shaft
49, which cooperates with ratchet 52 to drive the
ratchet and shaft 48 upon oscillation of mem-
ber 54. Pawl 53 is spring pressed into engage-
ment with ratchet 52 by a spring 53s. A link
55 is pivotally connected at one end to mem-
ber 54 and at the other end to one arm of
lever 56 (Fig. ) pivotally supported on the frame
48. A rod 57 is connected at one end thereof to
the other arm of lever 56 and is pivotally con-
nected by a threaded connection to an arm B8
(Fig. 6) pivotally mounted for oscillation on
shaft 59. Shaft 59 (Figs. 2 and 5) which is
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also oscillatable, as described presently, is sup-
ported in brackets 60 and 61 secured to the
underside of base 34. A hub 62 (Fig. 7) rigidly
connects the arm 58 to a cam follower €3 pro-
vided at its free end with a roller 64 cooperating
with & cam 65 (Fig. 6) mounted on shaft 3§.
A spring 66 urges the roller &4 constantly into
engagement with the cam 635.

. Referring to Fig. 6, rotation of cam 65 in the
direction of the arrow, rocks the arms 63 and 58
counter-clockwise about shaft 59 which move-
ment is transmitted; through rod 57, lever §6,
link 55 and member 54; to retract the feed pawl
53 one tooth. When the high portion of cam §5
passes roller 64, spring 66 reverses the move-
ment of the linkage just described to advance
the pawl 53 to in turn advance ratchet 52 one
tooth to rotate the shaft 49 and rollers 50 where-
by document 46 is advanced one line space. A
roller 61 (Fig. 7) carried by retainer pawl 68
spring biased by spring €8s, cooperates with a

.notched disk 69 secured to ratchet 52 to align

and yieldingly hold shaft 49 and the document,
in position. Knurled knobs 18 (Fig. 6) are at-
tached to the ends of shaft 49 for manual ad-
justment of the document. To maintain the
document 46 in close engagement with the feed
rollers 50, and with a roller Ti, a pair of rollers
12, formed with annular grooves to clear the feed
pins 51, is provided, one roller on each end of
shaft 13. Also mounted on shaft 13 is a roller
14 cooperating with roller 7. Shaft 13 is sup-
ported between the arms 15 pivotally supported
on studs 16 projecting inwardly from frames
47 and 48. Arms 15 may be rotated manually
to facilitate insertion of a new document, stops
11 (Fig. 5) being provided in the frames to limit
their movement. The original document or non-
justified copy may comprise a letter or other
typewritten document or it may be in the form
of a comparatively long strip of paper compris-
ing a roll, which is fed, line by line, past the
scanning mechanism,

Scanning carriage

The scanning carriage, generally designed as
3i, is mounted to travel on a bar 18 (Fig. 8
supported by uprights 19—19 secured to the base
34. The carriage is provided with three knife
edged rollers 80, two of which travel in a groove
along the upper edge of the bar 18, the remain-
ing or lower roller travelling along a groove In
the bottom edge of bar 18 (Fig. 5). In order
to maintain an accurate alignment of the scan-
ning carriage, the lower roller 80 is mounted on
an arm 81 (Fig. 8) which is pivotally supported
on the carriage body 31b. A spring 82 tensioned
between the carriage body and the free end of
arm 81 presses the rollers 80 into the respective
grooves. The movement of the carriage body
3tb of the scanning carriage 31 is controlled by
a cam 83 mounted on the drive shaft 36 for ro-
tation therewith. Cam 83 cooperates with a roll-
er 84 on a lever 85 mounted for oscillation on
a rock-shaft 86 mounted in bracket 38 and in a
bracket 81 (Fig. 5) secured to the base 34. A
spring 88 having one of its ends fast to an ex-
tension 85a of lever 85 presses the roller 84 into
engagement with the periphery of cam 83. As
cam B3 rotates in the direction of the arrow
(Fig. 8), spring 88 rocks the lever 85 clockwise,
shifting the body 3tb of the scanning carriage
toward the right until the low portion of the
cam 83 is under the roller 84, at which point the
carriage body 31b is in its extreme right-hand po-
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sition. - Continued rotation of the cam 83 re-
verses the direction of movement of the lever 85
and of the scanning carriage body 31b, moving it
from right to left. It is during this latter move-
ment, as Indicated by the arrow (Fig. 8), that the
actual scanning occurs. .

Mounted on carriage body 81b for reciproca-
tion therewith is an optical system 89 (Pigs. 5
and 10). This system comprises a tube 89¢ in
which are mounted lenses 90 and 91. Between the
lenses is mounted a masking disk 92, while a
second masking disk 88 is fixed to the right-hand
end of the tube 8%a. Adjacent disk 93 is a shut-
ter 94 provided with an opening 95 to be aligned
with the opening 86 in disk 93. Shutter 94 is
slidably mounted in a sleeve 97 forming a part
of the lens mounting. Upon operation of the

utter 94, as described presently, the aperture
95 thereof is moved out of alienment with aper-
ture 96 in disk 93 to render the optical system
ineffective during the return movement of the
scanning carriage. Lamps 98 (Figs. 4 and 5)
mounted on a bracket 99 (Fig. 8) secured to the
carriage body 31b, provide illumination on the
original document 46, the image of whose type-
written characters is projected by the lens sys-
tem (Fig. 10) onto a film 100 to produce the
photographic reproduction of the characters.

During the reciprocation of the carriage body
31b by the lever 85, as described above, the shut-
ter 84 is operated to render the lens system in-
operative during the return movement of the
carriage. Shutter 94 is slidably mounted in sleeve
97, as stated above, and as the carriage body 31b
travels to the left (Fig. 8) the shutter 94 strikes
a stop 101, adjustably mounted on a plate 102
secured to the bar 18, preventing the shutter
from moving farther to the left. ‘The carriage
body 31D, however, travels a short distance after
the shutter 94 is stopped, so that the shutter is
slidably shifted and its aperture 95 is moved out
of line with aperture 96 in masking disk 93 (Fig.
10) thereby rendering the optical system inop-
erative. The shutter remains in its new position
during the return movement of the carriage and
until the carriage body 31b approaches the right
hand limit of its travel (Fig. 8) at which time
shutter 94 engages stop member 103 adjustably
supported on a plate 104, secured to the bar 18,
thereby shifting the shutter to bring its aper-
ture 95 into alighment with the masking ‘aper-
ture 96 to render the optical system operative.
As the carriage body moves to the left (Fig. 8)
during this actual scanning stroke, the line of
typed matter is scanned and reproduced in pho-
tographic negative form on film 100,

An elongated opening is provided in the cas-
ing 32¢ of the film carriage (Fig. 5) through
which projects the reduced end 97a of the sleeve
81 as the scanning carriage body 31b is recipro-
cated during the operation of the machine. In
order to protect the unexposed film 100 against

exposure to extraneous light, a slide 105 ig pro-

vided. This slide is of sufficient length so that
the opening in casing 32c is covered at all times,
regardless of the position of the scanning carriage
body 31b. Slide 105 is mounted in grooves, formed
by the plates 185 secured to casing 32¢ ang by
the casing itself. The reduced end 87a of sleeve
971 projects through the slide 105 and into the
casing 32¢, as stated above, so that the recip-
rocatory movement of the scanning carriage body
31b is transmitted to the slide, which slide there-
by travels back and forth with the scanning car-
riage body.
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Sensing mechanism

Sensing mechanism, for automatically deter-
mining the amount of justification required for
any length of line of typing, is provided and is
illustrated in the present embodiment as separate
from the scanning means and comprising a por-
tion thereof mounted on the document carriage
30 and another portion mounted beneath the
base 34. Referring to Fig. 18, three lines of typed
copy, before and after Justification, are illustrated
therein. At the end of each Iine of typing, there
is typed an opaque spot indicated as I01. This
spot is sensed, by mechanism to be described pres-
ently, in order to automatically determine the ex-
tent of justification required for each line. Jus-
tification is then automatically effected by mov-
ing the film carriage in the opposite direction to
and in synchronism with the scanning carriage
movement during the actual scanning stroke, as
described in detail later, whereby there is pro-
duced a photographic copy or replica whose lines
are uniformly justified throughout their respec-
tive extents.

A pressure plate 108 (Figs. 5 and 6) is pivoted
on arms (09 depending from 3 bar {18 which in
turn is pivotally supported in brackets i se-
cured to the sides of members 47 and 48 (see also
Fig. 7). A spring 112 (Fig. 6) having one end
fast on an arm 113 secured at a right angle to
one end of bar 110, presses the plate 108 into en-
gagément with the copy 46. An elongated open-
ing 114 in plate 108 exposes a single line of typed
matter, the image of which is to be projected by
the lens system 89 onto film 100, as the scanning
carriage sweeps across the copy 46. At the left
end of pressure plate 108 (Fig. 6), the opening
114 is enlarged, at 114a, to expose the next lower
line to be sequentially scanned. Directly to the
right of enlarged opening 1 14g (Fig. 5) is mount-
ed a prism (15 in a housing 116 mounted on a
condenser housing (1T supported by plate 111a
mounted on base 34. A condenser lens {18 is
mounted within housing (17 above an opening
118a in base 34. Directly below the condenser
lens is located a light source {19 supnorted on a
bracket 120 secured to the underside of base 34
(Fig. 6). Also supported on the bracket 120 isa
reflector 121,

A photocell 122 (Pig. 5) is mounted in a hous-
ing 128 supported by frames 47 and 48 of the doc-
ument carriage 30. Photocell 122 lies directly op-
posite the prism (15 (Fig. 5) so that the light
from source 119 is projecteq through condenser
lens 118 and into prism (1§ §, which changes its
direction, to project the light rays upon photocell
122, The opening 1ida in plate 108 coincides
with a slot 124 (Fig. 9) in the casing 123.

A slide 125 (Figs. 6 and 9) located within cas-
ing 128 opposite the prism {15 is pivotally con-
nected at one end to an arm 126 (Fig. 6) pivoted
on a stud 127 projecting from a bracket 128 (Pig.
7) secured to the base 34. Secured to the other
end of slide 125 is a. plate 129 (Fig. 5) having a
disk 130 (Figs. 6 and 9) fast thereon. The disk
130 fits into the slot 124 and is adapted to be re-
ciprocated therein to thereby support and guide
the combined slide 125—(29.

The plate 129 of slide 125—1{29 is pressed into
close engagement with the inside surface of the
casing 123 by means of two springs 131 (only one
shown Fig. 9) attached to plate 128 and tensioned
between two angle members 132 (Fig. 5) disposed
one above and one below the plate 129,

A lever 133 (Figs. 6 and 7) is bivoted on stud
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121 adjacent the arm
upper end a formed
arm (26, Member

{26 and has secured to its
member 134 embracing the
134 carries an adjusting

screw 35 which serves to adjust the position of

the combined slide 125—129. A link 136 (Fig.
6) connects the lower arm of lever {33 to an arm
131 fast on shaft 59, to which shaft, as described
presently, is fastened an arm 138 (Fig. 3).

As described in detail later, upon rotation of &
cam 140 (Fig. 3), a spring 141 cooperating with
cam 148 rocks the roller 139, arm 138, and shaft
59, first clockwise and then counterclockwise, to
feed the film 100 in order fo bring an unexposed
portion thereof in line with the optical system.
Clockwise movement of shaft 59 and of arm 137
(Fig. 6), is transmitted to link 138 to in turn rock
lever 133 clockwise (Fig. 6). Upon clockwise
movement of lever 133, a spring 142; tensioned
between the slide 125—129 and a bracket 143, se-
cured to base 34; draws the slide {25—129 to the
right, maintaining arm {26 in engagement with
the adjusting screw 135,

An aperture 144 (Figs. 6 and 9) is provided,
extending through the plate 129 and the disk 130,
and the rays of light from the source 119 are pro-
jected through opening 18a, condenser lens 118,
prism {15, aperture ({4a, through the copy 46,
and aperture 144 to the photocell 122. As the
aperture 144 is moved, towards the end of a line
of typing, photocell 122 is energized until the
gperture 144 coincides with an opaque spot 107 at
the end of a line of typed material, at which time
the light rays reaching photocell 122 are inter-
rupted thereby deenergizing the cell. This deen-
ergization controls a solenoid 145 (Fig. 19), as de-
scribed in detail later, which controls the novel
justifying mechanism, described in detail later, to
predetermine the distance that the film casing
carrying the film is to be moved during the next
succeeding scanning operation, that is, the
amount that the next line is to be justified is au-
tomatically predetermined.

The amount cf justification required to bring
all lines of approximately one chosen length, to
the same length, is therefore determined by the
opagque spot 107 at the end of the line of typed
material. It has been found that this amount
of justification usually falls within a limit of
eight character spaces, With the exception of the
last line of a paragraph, which may be of any
length. As described later, novel mechanism is
provided whereby the justifying means of the
present invention can be manually adjusted to
justify substantially different chosen lengths of
typed lines and any line whose spot 107 falls with-
in the extent of eight character spaces of the
right-hand end, of the chosen length of line, will
be lengthened an amount determined by the sens-
ing of the opaque spot 101, as described above.

Film carriage

The film carriage, generally designated as 32,
comprises the light tight casing 32¢ in which is
supported a roll of the film 100, so that the film
may be unrolled and fed, by means described
presently, past the lens system 89, whose reduced
end portion 87a extends into the casing 32¢, as
describad above. Casing 32¢ is mounted on a
base plate 146 which is secured to cross bars
147 and 148 extending transversely of the ma-
chine. The underside of bar 148 is provided with
a longitudinally extending groove which em-~
braces and rests upon anti-friction balls 149
carried in the groove in the upper edge of a rail
150 secured to base 34, Bar 147 is also mounted
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on anti-friction balls 149 supported in a groove
in the upper edge of a rall 151 supported by base
34. Retaining clips 152 (Fig. 5) secured to the
rails 150 and (5{ have their upper ends bent
over the bars to prevent displacement of the
film carriage casing but permit movement of the
casing along the rails 150 and 15{ by the novel
justifying mechanism to be presently described.

When the film 100 is unwound from its roll, it
passes around a pair of feed rollers {53 (only one
shown. Fig. 5) secured to a shaft 154 supported
in the side plate of the casing 32c. Tension roll-
ers 155 (Fig. 5) carried on arms 156 mounted on
a shaft 157 are urged by springs 158 against the
feed rollers 154 to provide sufficlent tension for
feeding the film. The illm passes between a guide
plate 159 (Fig. 5) and a cross bar 160 suitably
supported in the casing 32c, thence upward
through a chute 16¢f and between a roller 162
and a deflector plate 163, where it Is coiled as
indicated at 164 in a receiving box 165. The
roller 162 is mounted on shaft (68 supported in
the end pieces of the fllm recelver 165. The film
receiver 165 is detachably held in position on top
of the film supply chamber 32¢ by two spring
retainers 161 (Fig. 4), one of which is disposed
on each end of the chamber 32¢, which retain-
ers cooperate with pins projecting from the end
pieces of the receiver. When in this position, re-~
ceiver 165 forms a light tight connection with
the film chamber 32c.

In order to introduce the leading end of the
film between the feed rollers 153 (Fig. 5) and
the tension rollers 155, the end of the shaft
151 projects beyond the casing 32¢ and has se-
cured thereto arm 168 (Fig. 4). By moving this
arm counterclockwise, the operator may rotate
the shaft 157 in the same direction, to move the
rollers 155 out of contact with the feed roller.

Referring now to Fig. 2, a feed pawl 169, car-
ried on one end of a lever 110 pivotally mounted
on the shaft 154, is spring urged by spring 1693,
into engagement with a ratchet wheel 111 se-
cured to the shaft 154, A link 1712 connects the
other end of the lever 110 to the free end of an
arm 113 secured to the shaft 59 (see also Fig.3).
The bell-crank §38 also secured to the shaft 59
carries the anti-friction roller 139 which is main-
tained in cooperative relation with the cam 140,
fast on the shaft 36, by a spring I41 having one
end fast to the bell-crank 138.

As the cam {40 (PFig. 3) rotates in a clock-
wise direction, as indicated by the arrow, the
spring {41 cooperates with the cam to rock the
beli-crank 138, shaft 59 and arm 173 also clock-
wise, thereby lowering the link 172. This rocks
the lever 170 counterclockwise (Fig. 2) to ad-
vance the ratchet (71, shaft 154 and feed roller
153 (Fig. 5, one step. In this manner the film
is advanced one line space, Further rotation of
cam 140 reverses the direction of movement of
the train just described, retracting the feed pawl
169 one tooth. '

A retaining finger 174 (Fig. 4) is spring urged
by spring 174s into engagement with a serrated
disk 115, fast on the opposite end of shaft 154,
to align the feed rollers {53 and consequently
the film.

A knob 118 (Fig. 1) secured to the shaft 154
adjacent the ratchet 171 (Figs. 1 and 2) permits
manual operation of the feed rollers 153. While
means for feeding a roll of film, step by step,
have been disclosed, it is to be understood that
this is merely indicative of any equivalent means
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for feeding sensitized material, step by step, one
line space at a time.

Novel justifying mechanism is also provided,
as will now be described, whereby the film casing
32c¢ is moved In synchronism with the scanning
system 89 and in the opposite direction, so that
the length of the photographically reproduced
copy is properly automatically justified in ac-
cordance with the amount of justification needed,
as determined by the sensing mechanism, ag
described above.

Justifying mechanism

Justification is effected by laterally moving
the film upon which the image is being projected.
The film is moved in the opposite direction to the
movement of the scanning lens and in synchro-
ism with the scanning movement of the lens.
The novel justifying means of the bresent in-
vention comprise not only means for producing
Jjustification automatically under control of the
sensing mechanism, as described above, but also
means whereby the justifying mechanism can be
manually preset, in accordance with the length
of printed line to be scanned, so that the justi-
fication is initiated at such a time as to distribute
the justification, only over that portion of the
reproduced line which contains printed matter,
so that the evenness of the left-hand margin of
the column of printed matter is retained, despite
the justification of different lengths of copy.

Referring to Fig. 5, it is seen, as described in
detail above, that the film casing 32¢ is mounted
for lateral movement on the rails 150 and 151,
Projecting downwardly from the bottom of the
casing are a.pair of blocks 32b, 32b, (only one
shown in Fig. 13). The casing 32c is spring
biased (by means not shown) to continually urge
the blocks 32b against the levers 177 (Fig. 13)
these levers 171 being controlled in their move-
ment by the novel justifying mechanism to be
presently described, to permit the spring hiasing
means, controlling the lateral movement of cas-
ing 32¢, to move the casing in accordance with
the controlled movement of levers 1711. The
levers 117 are also rotated clockwise (Fig. 13) to
move the blocks 32b, and therefore casing 32¢,
against the force of the biasing means, to reset
the film carriage to zero or normal position.

The novel justifying mechanism comprises a
plurality of eight cam plates 178¢ to 118%, inclu-
sive (Fig. 16), mounted for rotation in a group
about a pivot {18 (Fig. 12) and spring biased for

-clockwise rotation as a group by spring 180 act- -
ing on arm 118¢. Each of the cam plates is pro-
vided with an end cam surface 181q to 181h, re-
spectively, adapted to engage a slidable roller
182 (Figs. 14 and 16) mounted for sliding move-
ment on rods 183 and 184 under control of a fork
(85. The roller 182 is slidably actuated into
alignment with one of the cam surfaces 18ia to
181h, inclusive, selectively in accordance with the
amount of justification required by the particular
line sensed. Fork 185 is adjusted in position in
accordance with the time of energization of sole-
noid 145 (Figs. 16 and 19) which time is deter-
mined by the position of the opaque spot 107 (Fig.
18) of the line sensed. The positioning of the
fork 185 is controlled by mechanism to be de-
scribed presently.

The oscillation of the plate cams 118a to 118h,
inclusive, is controlled by a roller 188 (Fig. 12)
mounted on an arm 187 connected to the slidable
hub member {88. Hub (88 is slidable axially with
respect to shaft 36 to adjust the position of roller 75
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186 beneath a selected one of the cam plates by
means of mechanism to be described presently.
Roller 186 is thereby selectively set to engage
one out of the group of lower cam surfaces (89¢
to 1897, inclusive, each respectively on cam plates
118a to 118h, inclusive. The cam surfaces 189q
to 189n, inclusive, have different cam contours
whereby the movement of roller 186, as it is os~
cillated under and in engagement with the se-
lected cam surfaces, cooperates with these cam
surfaces to produce, respectively, different
amounts of dwell, during which dwell the cam
plates 118a to 118h, inclusive, are not permitted
to oscillate clockwise. This dwell is synchronized
with the scanning of that part of the scanned line
which has no typed characters therein, so that no
Jjustification occurs at this time, justification oc-
curring only when characters are actually
scanned whereby the entire justification is dis-

20 tributed, over that portion only, of the reproduced

line, which contains typed characters. For ex-
ample, plate cam 178a has no effective dwell
and its cam surface 189q is so designed that the
roller 186 passes immediately, during its clock-

25 wise oscillation, onto the active portion of cam

surface #88a, so that plate cam (718a begins to
oscillate in a clockwise direction, immediately,
whereby the amount of justification ; selected by
the slidable adjustment of roller 182 under con-

30 trol of fork 185; is distributed throughout the

length of the line reproduced on the film. Roller
186, therefore, is selectively positioned under
plate cam 1718a, when the longest desired length
of typewritten line is to be scanned.

Plate cam (T8~ is provided with the greatest
amount of dwell and its lower cam surface (89n
is therefore so designed that during a great por-
tion of the oscillation of roller 186, which is syn-
chronized with the scanning movement of the
scanning lens, no justification is produced. Dur-
ing the latter portion of the scanning movement,
however, the roller 186 will engage with the active
part of the surface 189k and will permit clock-
wise rotation of the plate cams 118a to 118% to
initiate justification. It is seen, therefore, that
roller 186 will be selectively positioned beneath
plate cam 178k when the shortest desired length
of typewritten line is to be justified. The other
plate cams 118b to 118g, inclusive, are selectively
chosen by movement of roller 186, when lengths
of line, intermediate between the longest and the
shortest desired, are to be scanned,

The roller 186 is rotated by the arm 187 and
the hub assembly 188, in a manner described in
detail later. Means, now to be described, are
provided for axially sliding the hub 88 so that
roller 186 may be adjusted to a position beneath
a selected one of the plate cams, in accordance
with the length of line to be justified. .

A curved lever 190 (Fig. 12) is provided with
forked ends 190a and 190b (Fig. 17) embracing a
shaft 191 and is attached thereto, at an inter-
mediate portion of the lever 190, to control the
axial and rotative movement of this shaft. As
lever 180 is pulled outwardly, (Fig. 12) a pin 190b
is disengaged from and clears g cooperating in-
dentation 192, formed in a flange 34f of the base
34. A series of these indentations 192 is provided,
one for each of eight uniformly distributed rota-
tive positions of the lever 190.

As lever 190 is rotated, its calibrated end plate
190p (Fig. 17) is also rotated and in conjunction
with the index mark 190m presents a visual indi~
cation of the length of line to be Jjustified and
for which the mechanism is set.
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As lever 190 is rotated, the shaft 181 (Fig. 12)
is similarly rotated to oscillate the gear sector {92,
mounted on, and for rotation with, shaft 191.
The sector 192 meshes with the gear sector 193,
pivoted at 194, for oscillation upon rotation of
shaft 191 and sector 192. Pivot 194 is suitably
mounted for rotation, and upon rotation of this
pivat, its arm 195 carrying pin 196 is oscillated.
Pin 196 engages & grooved cooperating element
in the hub 188 whereby the hub is axially shifted
so that the roller 186 carried by arm 187 of hub
188 is located beneath a chosen one of the plate
cams 118a to I18h, inclusive, in accordance with
the amount of rotation of lever 190, as indicated
by. the index plate 180p and index mark (90m.
By the proper setting of lever i90, the roller 186
will be positioned to engage with that one of the
cam surfaces 189a to 189h, inclusive, correspond-
ing to the length of line to be scanned.

As lever 190 is pulled outwardly, and prior to
rotative adjustment thereof, shaft 191 (Fig. 11)
is slidably axially actuated against the restoring
force of spring 191s. A circumferentially extend-
ing groove 181¢ is engaged by a U-shaped member
191, fastened to one end of shaft 198 (Fig. 16)
suitably mounted for rotation. As shaft 191 is
axially shifted, member 1971 is oscillated to in
turn oscillate the shaft 198. A lever member {99
(Pigs. 11 and 16) is attached to shaft 198 for
rotation therewith. Movement of lever 199 is
transmitted by a link 200 pivotally connected to
lever 201, mounted for oscillation on shaft 86.
Lever 201 carries, at its upper extremity, & roller
202, and upon oscillation of lever 201, roller 202
engages the cam surface 203a of a cam plate 203
connected to the cam plates 178a to 118h, inclu-
sive, which are all joined together for simulta-
neous oscillation about pivot 119, by means of
spacers 204 and rivet 205. When lever 190 is
pulled outwardly, as stated above, roller 202 is
oscillated clockwise over the cam surface 203a, to
thereby lift the cam plate 203 and the attached
cam plate assembly 1182 to {18h, inclusive, until
the plate assembly is entirely free of its control-
ling roller 186, so that the roller 186 may be
manually adjusted in position beneath the de-
sired plate cam, as described above. After lever
190 is pulled outwardly and also rotated to selec-
tively position roller 186, it is released, and under
the restoring force of spring {91s, pin 1900 is held
in a cooperating indentation 192, corresponding
to the index setting of the lever 190, until lever
190 is again pulled outwardly to rotatably adjust
its position in accordance with another desired
length of line o be justified.

Means are provided for oscillating the roller
i86, in step with the scanning of the copy to be
justified, and comprise a link 204 (Fig. 15) pivot-
ally connected to the scanning arm 85 which is
oscillated under control of cam 83, as described
above. Link 204 is also pivotally connected to
lever 205 (Fig. 16) which is integrally connected
to lever 207 by a sleeve member 206 mounted for
rotation on shaft 208. Lever 207 is pivotally con-
nected to a lever 208 (Figs. 15 and 16) which, in
turn, is pivotally connected to a lever 208, inte-
gral with a sleeve member 210 mounted for rota-
tion on shaft 36. Sleeve member 210 is mounted
concentrically within the hub member 188 and is
connected to this hub member, to rotate the same,
by means of a key 211. The hub 188, therefore,
is rotatable under control of the sleeve 2610 but is
freely and slidably positionable, axially of shaft
36, by slidable movement upon sleeve 210.
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After roller 186 has been selectively positioned 76

beneath the chosen plate cam and lever 180 has
been released so that the chosen one, of the plate
cam surfaces 18%8a to 189, incluslve, is in en-
gagement with roller 186, oscillation of lever 85 to
produce scanning movement of the scanning lens
is also transmitted via linkage 204 and elements
208, 206, 207, 208 and 209 to the sleeve member
210 and via the key 211 to the hub 188 whereby
roller arm 187 and roller 186 are oscillated, be-
neath the chosen plate cam and in engagement
with the proper cam surface, in synchronism with
the scanning movement. As roller 186 oscillates
beneath the chosen plate cam, the plate cam
assembly is first permitted to dwell, for a period
dependent upon the length of dwell surface of
the selected plate cam, and is then permitted to
oscillate clockwise to initiate justification by
moving the selected one of the cam surfaces i8la
to 181h, inclusive, over the roller 182 (Figs. 14
and 16) which roller is adjustably positioned in
accordance with the degree of justification re-
quired, so that the levers 111 (Fig. 13) which
carry roller 182 and whose movement is con-
trolled by roller 182 and the chosen cam surface,
are oscillated in accordance with the positions of
roller 182, as determined by the selected one of
the engaging cam surfaces 18la to {811, inclu-
sive. .

Means are provided, which will now be de-
scribed, to oscillate the levers IT1, whereby the
blocks 32b and the casing 32c¢ are reset, at the
proper time in the cycle, and to release the levers
111 for movement under control of the roller 182
and the selected cam surface upon initiation of
scanning movement. A cam 212 (Pig. 13) is
mounted on shaft 36 for rotation therewith and
cooperates with the roller 213 connected to arm
214 attached to shaft 215. The pair of arms. {11
are connected to shaft 215 so that-the position
of arms 111 at one portion of a cycle is deter-
mined by the coaction of roller 213 and the cam
surface of cam 212. In the position, as illustrat-
ed in Fig. 13, the roller 23 is held, free of the
cam surface of cam 212, since roller 182 is riding
on the extreme lower end of one of the plate
cams. When the plate cams are lowered, roller
213 will engage the surface of the cam 212 which
at the proper time in the cycle of operation os-

cillates levers 177 clockwise to restore the film car-

riage to its zero or normal position against the
force of its biasing means. During scanning of
the copy, however, the low portion of the cam 212
is presented to roller 213, so that the engage-
ment of roller 182 and the selected one of the
controlling cam surfaces 18ie to 18ih, inclusive,
determines the movement of the arms {17 and
therefore the degree of movement of the casing
32¢, during the scanning of the copy. Casing
32¢ and the film 100 are therefore moved, in the
opposite direction to the scanning movement, and
to a degree dependent upon the particular one of
the cam surfaces i18la to 81k, inclusive, with
which roller {82 is engaged. The selection of the
particular cam surface is controlled by the sens-
ing mechanism and that portion of the novel jus-
tifying mechanism, now to be described.

Fork 185 (Fig. 14) is attached to a slidable
member 218 (see also Fig. 16) mounted for slid-
ing movement in grooves 211 by projections 216a
integral with member 248. Member 216 is pro-
vided with a plurality of teeth 216¢, (Fig. 16) each
of which is engageable by the hooked end 218a
of arm 218 pivoted at 219. Armature (45a of
solenoid 145 is pivotally connected to arm 218 to
thereby oscillate the arm 218 about the pivot 219
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against the resistance of a spring 218s, when
solenoid 145 is energized. Upon sensing of an
opaque spot {07 (¥ig, 18) the solenoid 145 is en-
ergized, as described later, armature 145a is at-
tracted to pull the hooked end (18a of arm {18
Into engagement with the particular tooth 216t
of slidable member 216 which is aligned with the
hooked end 218z. Means are provided, as de-
scribed presently, to move the slidable member
216 in synchronism with the sensing mechanism.
While the sensing slide 125—129 (Figs. 6 and 9)
is being moved from left to right (Fig. 6), the
slidable member 216 (Fig. 16) is moved down-
wardly, in synchronism with the movement of
sensing slide 125—(29. The position of member
216 is therefore continuously coordinated with
that of the sensing slide 125—i29 so that the
position of member 2(6, when an opaque spot
(0T (Fig. 18) is sensed, is a measure of the
amount of justification required as indicated by
the position of spot 107, which position is auto-
matically ascertained by the sensing mechanism,
as previously described.

The means employed to actuate member 21§
in synchronism with the slide 125—129 comprise
a link 220 (Fig. 16) pivotally connected to mem-
ber 216 and to a link 221, which, in turn, is con-
nected by the universal connecting member 222
to a link 223. TLink 220 is provided with an abut-
ting section 220¢ (Fig. 16), which abuts an ec-
centric cam member 22/¢ mounted on link 221,
upon clockwise rotation of link-221. The eccen-
tric member can be rotatably adjusted to deter-
mine the exact time at which link 220 is posi-
tively driven by link 221. A spring 224 inter-
connects the links 220 and 22! and continuously
urges the cam member 22i¢ towards the abut-
ting section 220a. When slidable member 21§
is held, by engagement between a tooth 216¢ and
the hooked end 218a of arm 218, the spring 224
holds the tooth 2i6¢ against the hooked end
218a while the links 220 and 221 are further
separated against the force of spring 224 (as
shown in Fig. 16) during continued operation of
the driving mechanism. Link 223 is connected
by a second universal connecting member 222 to
one end 225¢ of a bell-crank member 225. Bell-
crank 229 is pivoted for rotation about shaft 88
(Fig. 14) and is provided with g driven roller 225r
held in engagement with cam 226 by spring 221
connected at one end to a lug 225b of bell-crank
225 and at the other end to pin 221p connected
to frame 34. Cam 226 is fastened to shaft 36,
50 that this cam 226 which controls the driving
mechanism for slidable member 2186, is driven by
the shaft that rotates shaft 59 (Fig, 3) which
shaft §9 through arm 137 (Fig. 6), link 136 and
arm 133, controls the reciprocation of the sensing
slide 125—129. Rotation of cam 226 oscillates
bell-crank member 225 clockwise about shaft 86,
while spring 227 pulls the member 225 counter-
clockwise when roller 225r engages the de-
pressed portion of cam 226. Counterclockwise ro-
tation of member 226 pulls the link 223 (Fig. 14)
to the left to actuate link 221 (Fig. 16) so that
cam member 22ig engages the abutment 220q
of link 220 to shift the member 216 upwardly, as
viewed in Fig. 16, to return the slide to its normal
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position. As the sensing slide 125—129 moves -

from left to right (Fig. 6) to automatically de-
termine the position of the opaque spot 107 (Fig.
18), roller 225r (Fig. 14) is engaged by the rising
portion of cam 226 to oscillate member 225 clock-
wise to shift the lever 223 .(Fig. 14) to the right,
to actuate link 221.

70

As link 221 is urged coun- 73
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terclockwise (Fig. 16), spring 224 similarly ro-
tates link 220 to pull the slide 216 downwardly,
in synchronism with the movement of sensing
<lide 125—129. The teeth 216¢ of member 216
move, one by one, past the hooked end 218a,
until a spot 107 (Fig. 18) is sensed, whereupon
solenoid 145 is energized, as described presently,
to attract its armature 145a to oscillate arm 218
clockwise (Pig. 16) to thereby engage the hook
21{8a with the chosen tooth 21 6¢, to hold the slide
member in position. Spring connection 224 per-
mits continued operation of the driving mecha-
nism, while the slide 216 is held in the chosen
position. As the slide 216 was moved, roller 182
carried thereby was similarly moved by fork 185,
50 that the roller 182 was positioned in accord-
ance with the amount of justification required.
The fork (85 engages an arm 2271q (Fig. 14) of
a member 221, which arm is provided with a slot
riding on the rod 184. Member 227 is also
mounted for movement axially of rod 183. Arm
227b of member 221 carries the roller 182 which
is thereby selectively positioned in line with the
proper one of the cam surfaces 181q to (8%, in-
clusive, (Fig. 16) in accordance with the degree
of justification required. As the cam plates os-
cillate downwardly, the levers 111 (Pigs. 13 and
14) are moved in accordance with the selected
cam contour, as previously described, and the
blocks 32b attached to spring biased film casing
32¢ (Figs. 5 and 13) are shifted transversely and
in the opposite direction to scanning, whereby
the casing is similarly shifted and the reproduced
photographic copy of the line of characters
scanned is elongated to the extent required to
produce the desired amount of Jjustification.

Wiring diagram

Referring to Fig. 19, the wiring diagram of the
operating mechanism of the device is illustrated
therein. Power is supplied by the mains 228 and
229, Lines 230 and 23! controlled by a switch
232 supply energy to the motor 40 and to lamp
119 for sensing the spots 107 (Fig, 18). A pair
of cam operated contacts CT2 are connected in
series with lamp #19 to control the energization
thereof after power is supplied. Contacts CT2
are timed to close, during the sensing period only,
and are opened at the end of the sensing stroke
of slide 125—128 thereby rendering photocell 122
inoperative during the return stroke of sensing
slide 125—129.

A ftransformer primary 233 is connected by
switch 234 to bus bars 228 and 229, One second-
ary coil 235 supplies energy to the scanning lamps
98 (only one shown in Fig. 19). Another sec-
ondary coil 236 supplies energy to the filament
of a full wave rectifier 231 whose plate current
is supplied by another secondary winding 238.
An amplifier comprising tubes 239q and (390
is controlled by the photocel] 122, in turn con-
trolled by sensing lamp {19 and the opaque spots
10T of the sensed copy. The amplifier in turn
controls the energization of relay coil 240. When
the sensing aperture 144 (Fig. 6) senses an opaque
spot 107 (Fig. 18), current through photocell 122
decreases, to produce plate current flow in the
amplifier and energization of coil 240. Energi-
zation of the relay coil 240 attracts its arma-
ture 240a to close a circuit, from the center tap
of the secondary 236, line 241, contacts 240¢ of
relay 240, line 242, cam contacts CT4, which are
closed at this time by a suitable timed cam drive,
solenoid 145, line 243 to the center tap of sec-
ondary 238. Solenoid 145 is thereby energized to
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attract its armature 145a (Fig. 16) to lock the
slide member 216 in position to thereby locate
voller 182 in alignment with the proper justifying
cam surface, as previously described.

Since the relay 240 is energized, momentarily
only, closure of contacts 240c is also employed
to energize a relay 244 provided with contacts
244c, which are closed upon encrgization of re-
lay 244, to establish a holding circuit for relay
{45 to hold it energized for the duration of the
scanning operation, in order to hold the hooked
end 218a of arm 218 (Fig. 16) in engagement
with a tooth of member 218, thereby maintain-
ing roller 182 in engagement with its selected
cam surface, throughout the justifying portion
of a complete cycle. Shortly after scanning and
justifying are completed, the cam contacts CT4
open, deenergizing the solenoid 145, whereupon
spring 218s (Fig. 16) disengages the hooked end
218g of arm 218 from the engaged tooth 216¢ of
member 216, and member 246 is released to be
controlled by its actuating mechanism whereby
it is restored to its initial position, as described
above, preparatory to initiation of another justi-
fying operation.

If the line scanned is of the same length as
that to which the line is to be justified, the point
in the cycle of operations at which slot 144 coin-
cides with this particular spot (01; as, for ex-
ample, in the second line of Fig. 18; is such that
cam contacts CT4 have not yet been closgd, so that
energization of relay 240 produces no energiza-
tion of relay 145. The teeth of the slide mem-
ber 216, therefore, are not engaged by the hooked
end 218a of member 218 and roller 182 drops (Fig.
16) until it is aligned with the stop bracket 182s,
which is the limit of movement of the roller
182. In this position, oscillation of the roller 182
about the shaft 215 (Fig. 14) is prevented, so
that the levers 111, blocks 32b and the film cas-
ing 32¢, are maintained in the normal position
throughout the entire scanning cycle. Likewise,
if the amount of justification required is more
than eight units, the roller 182 is similarly moved
into alignment with stop 182s, and no justin-
cation ensues.

Operation

At the end of a cycle, the scanning carriage
body 31b (Fig. 8) is in its extreme left-hand po-
sition, having just completed scanning of & line
of copy and being about to return to its original
position. The film casing 32¢ has been moved
the full justifying amount permitted by the roller
182 and the particular chosen cooperating cam
surface, and cam 212 (Fig. 13) acting through
roller 213 and arm 214, is about to rotate the
levers 111 clockwise, to restore the casing 32¢ to
its normal non-justifying position. The slide
member 2(6 has been returned to its upper (Fig.
6) or normal position and roller {82 is in line
with the cam surface i8ia. During the first
part of the cycle; the scanning carriage body 32b
is restored towards the right (Fig. 8); the film
feed mechanism advances the film one line space
to bring an unexposed portion in line with the
scanning lens system; and during this portion
of the cycle, the sensing slide 125—129 (Fig. 6)
moves to the right to sense the line of .copy, be-
ginning beyond its end and moving towards an
opaque spot 107 (Fig. 18). As the slide 125—129
is moved to the right (Fig. 6), slidable member
216 is maintained for one unit fustification
amount, in the position as shown in Fig. 16,
and if the line sensed requires one unit of Jjusti-
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fication, lever 2i8 will be actuated, as in Fig. 16.
When more than one unit amount of justifica-
tion is required, member 216 is pulled down-
wardly, in synchronism with slide 125—129 until
an opaque spot 107 is sensed whereupon photo-
cell 122 (Pigs. 5 and 19) is rendered operative
to produce a plate current flow in amplifier 23%a,
239D, to energize the relay coil 240. If the sens-
ing slot 144 has passed that position correspond-
ing to the end of a length of line in which no
justification is required (under which condition,
member 216 drops into alignment with stop 182s,
since solenoid {45 is not energized, all as de-
scribed above), cam contacts CT#4 are now closed
and solenoid 145 is energized to attract.its arma-
ture (45a to engage the hooked end 2i8a and
a tooth 218f to stop the slide member 2{§, so
that roller (82 is aligned with the proper cam
surface for the amount of justification required.
As soon . as sensing is completed, the document
feed rollers are actuated to advance the copy
46, one line space, to bring the line, just sensed,
into scanning position or in alignment with
opening |14 in plate (08. Contacts CT2 open
at the end of the sensing stroke to deenergize
lamp (19 (Figs. 6 and 19).

At the completion of its restoring movement,
the scanning carriage begins its scanning stroke
and simultaneously the film casing 32c¢ is moved
synchronously therewith, under control of the
arms §11, whose oscillation is controlled by roller
182 cooperating with the particular selected cam
surface. The scanning stroke is fixed, so that
in scanning short lines, the scanning lens will
be aligned merely with the blank part of a line,
during a portion of the scanning stroke. The
length of the justifying stroke of the film car-
riage, however, may vary from one to eight
points, depending upon the variation of the
length of the line scanned. from the true full
length, which scanned line was previously sensed
to determine its required justification, as de-
scribed above. It is to be particularly noted,
that this justification is not coextensive with
the scanning movement but that due to the
manual adjustment of lever {90 to the chosen
index point position, as indicated by index plate
190p and index mark (90m, roller 86 cooperates
with the proper one of the cam surfaces i8%a
to 189h, so that no justification ensuves until the
printed matter of a line, is actually being
scanned, and the justification is therefore dis-
tributed only, throughout the length of the
scanning of actual printed matter in any line.
This justification is produced by movement of
the film casing 32c simultaneously with, and in
the opposite direction to, scanning of the actual
printing only. In this manner the image of the
scanned line, projected upon the film, is repro-
duced, lengthened the amount required for jus-
tification, and further, the left-hand margin of
a reproduced copy is maintained in alignment.
By adjusting the device to the length of line
as measured by an indentation of a paragraph,
in a series of short narrow columns of typed
matter, no justification is produced until the
scanning lens reaches the paragraph indenta-
tion, so that the left-hand margin is main-
tained in alignment and the paragraph indenta-
%ions are also so maintained.

Novel justifying mechanism is therefore pro-
vided whereby substantially different lengths of
lines of copy may be justified efficiently, and
wherein the left-hand margin of all justified
copies are maintained in alignment.
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While there has been shown and described and
pointed out the fundamental novel features of
the invention as applied to a single modifica-
tion, it will be understood that various omissfons
and substitutions and changes in the form and
details of the device illustrated, and in its oper-
ation, may be made by those skilled in the art,
without departing from the spirit of the inven-
tion. It is the intention, therefore, to be lim-
ited only as indicated by the scope of the fol-
lowing claims.

What is claimed is:

1. In a device of the character described, a
copy bearing non-justified lines, means to sup-
port a light sensitive material, means to scan
said copy and project the image of the line there-
of upon said material, means to produce a rela-
tive movement between said support means and
said copy and comprising a plurality of cam
surfaces, and means to select any one cam sur-
face in accordance with the amount of Justifi-
cation required.

2. In a device of the character described, &
copy bearing non-justified lines, means to support
a light sensitive material, means to scan sald
copy and project the image of the lines thereof
upon said material, means to produce g relative
movement between said support means and said
copy and comprising a plurality of cam surfaces,
means to select any one of said cam surfaces in
accordance with the degree of justification re-
quired, a second plurality of cam surfaces, and
means to render effective a selected one only of
said second plurality, in accordance with the
average length of line to be scanned.

3. In a device of the character described, a
copy bearing non-justified lines, means to sup-
port. a light sensitive material, means to scan
said copy and project the image of the lines
thereof upon said material, and means to produce
a relative movement between said support means
and said copy comprising double acting cam
means for determining the amount of and dis-
tribution of sald relative movement.

4. In 8 device of the character described, a
copy bearing non-justified lines, means to. sup-

- port a light sensitive material, means to produce
a relative movement between said copy and sup-
port means including a plurality of cam plates,
cam surfaces on one portion of each of said
plates, means cooperating with said portions to
control said relative movement, cam surfaces on
another portion of each of said plates, and set-
table means, settable to cooperate with a chosen
one of said last-named surfaces to contro] the
effect of said first-named surfaces.

5. In a device of the character described, a
copy bearing non-justified lines, means to sup-
port a light sensitive material, means to produce
relative movement between said copy and sup-
port means and including a blurality -of cam
plates, cam surfaces carried by each of said plates
respectively, and settable means, settable in ac-
cordance with the degree of justification required
to cooperate with a chosen one of said cam sur-
faces to regulate said relative movement.

6. In a device of the character described, a
copy bearing non-justified lines, means to sup-
port a light sensitive material, means to produce
relative movement between said copy and sup-
port means and including means for determin-
ing the distribution of said movement compris-
ing a plurality of cam elements, and means for
manually positioning a cooperative element in
engagement with a chosen one of said cam ele-
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ments, in accordance with the length of line to
be justified.

7. In & device of the character described, a plu-
rality of cam plates, means mounting said plates
for oscillation about & common pivot, means
mounted adjacent said plates and movable into
cooperative position adjacent a chosen one of
said cam plates, and means for oscillating said
cam plates to permit movement of said mounted
means.

8. In a device of the character described, a

. plurality of cam plates, means mounting said

plates for oscillation about a common pivot,
means mounted adjacent said plates and mov-
able into cooperative position adjacent a chosen
one of said cam plates, and means for oscillating
sald cam plates to permit movement of said
mounted means, said oscillating means including
an axially movable member. .

9. In a device for producing Justified replicas
of non-justified lines of copy, a plurality of ecam
plates, means mounting said cam plates for os-
cillation about a common pivot, means mounted
adjacent said plates and movable transversely
thereof into cooperative position adjacent a cho-
sen one of said plates, said means including a -
sleeve member mounted for axial movement, an
arm mounted on said sleeve member, a roller
carried by said arm adjacent said cam plates, and
means for axially shifting said sleeve member
in proportion to the length of line to be justified.

10. In a device for producing justified replicas
of non-justified lines of copy, a plurality of cam
plates, means mounting said cam plates for os-
cillation about a common pivot, means mounted
adjacent said plates and movable transversely
thereof into cooperative position adjacent a cho-
sen one of said plates, said means including a
sleeve member mounted for axial movement, an
arm mounted on said sleeve member, a roller
carried by said arm adjacent said cam plates,
and means for axially shifting said sleeve mem-
ber in proportion to the length of line to be
justified, said means Including a rotatably ad-
justable member for axially shifting said sleeve
member in proportion to the length of line to be
Justified.

11. In a device for producing justified replicas
of non-justified lines of copy, & plurality of cam’
plates, means mounting said plates for oscilla-
tion about a common pivot, a plurality of cam
surfaces on each of said Plates, means manually
positioning a cooperative element in engagement
with an adjacent one of said cam elements in
accordance with the length of line to be justified,
means mounted adjacent said plates and mov-
able into cooperative position adjacent a chosen
one of said cam surfaces, and means for oscil-
lating said cam plates to permit movement of
sald mounted means.

12. In a device for producing justified replicas
of non-justified lines of copy, a plurality of cam
plates, means mounting said plates fér oscillation
about & common pivot, means mounted adjacent
said plates and movable into cooperative position
adjacent a chosen one of said cam plates and
including a rotatable member, adjustable in pro-
portion to the length of line to be Justified, and
means including an axially movable member for
oscillating said cam plates to permit movement
of said mounted means.

13. In a device of the character described,
means to support a copy having non-justified
lines thereon, means to support a light sensitive
material, scanning means for incrementally
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scanning the respective individual lines and pro-
jecting images of said lines upon said material to
thereby affect said material accordingly, justify-
ing means to produce relative shifting of said
respective supporting means, and adjustable
means controlling the operation of said justify-
ing means to limit their operation to & chosen
portion of a scanning operation.

14. In g device of the character described, the
combination of a copy bearing a non-justified
line of characters, means to support a light sensi-
tive material, means including an image forming
optical system to automatically project, progres-

sively, images of said characters in the line onto

said sensitive material, and adjustable means to
produce a relative movement, between said copy
and material to modify the length of the line of
character images received by said material, only
during actual scanning of characters in a non-
justified line.

15, In a device of the character described,
means to support & copy having non-justified
lines of printed characters, means to support &
light sensitive material, scanning means for con-
tinuously scanning the separate individual lines
and projecting images of the characters in said
lines upon said material and thereby affecting
said material accordingly, means automatically
determining the degree of justification required,
and adjustable means, preset in accordance with
a desired length of line to be justified and con-
trolled by said automatic means, to produce a
relative shifting of said respective support means
only when an image of a character is actually
being projected.

16. In a device of the character described,
means to support a copy having non-justified
lines thereon, means to support & light sensitive
material, scanning means for continuously scan-
ning the respective individual lines and project-
ing images thereof upon said material and affect-
ing said light sensitive material accordingly,
justifylng means for producing a uniform rela-
tive shifting of sald respective support means,
and adjustable means to limit said shifting to a
portion only of the reproduction of said lines
scanned.

17. In a device of the character described,
means to support a copy having non-justified
lines of chosen average length, means to support
a light sensitive material, scanning means for
progressively scanning the individual lines of the
copy and projecting images of said lines upon
sald material, and means to cause relative shift-
ing between said respective supporting means in
a direction longitudinally of said lines, said shift-
ing means being settable to determine the time
of initiation of said relative shifting.

18. In a device of the character described,
means to support a copy having non-justified
lines of chosen average length, means to support
a light sensitive material, scanning means. for
progressively scanning the individual lines of the
copy and projecting images of said lines upon
said material, and means to cause relative shift-
ing between said respective supporting means in
a direction longitudinally of said lines, said shift-
ing means being settable to determine the amount
and time of initiation of said relative shifting.

19. In a device of the character described,
means to support a copy having non-justified
lines thireon, means designating a point on each
of said lines, means to support a light sensitive
material, scanning means for progressively scan-
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ning means projecting images of said lines upon
said material and thereby affecting said light sen-
sitive material in accordance with the character
of sald copy scanned, means controlled by said
scanning means for moving said sensitive mate-
rial in accordance with the location of sald re-
spective designation points, said controlled means
being adjustable to predetermine the time of
initiation of said movement.

20. In & device of the character described,
means to support a copy having non-justified
lines of characters, means to support a light
sensitive material, scanning means for continu-
ously scanning each line respectively of said copy
and profecting images of the characters upon
said material, and means effective during scan-
ning of each line to produce a relative readjust-
ment between the spacing of at least two com-
ponents of each line of copy and the spacing of at
least two components of the replica of said lines
to thereby produce justification of said copy, sald
last-named means being adjustable to predeter-
mine the time of initiation of said respective
readjustment.

21. In a device of the character described,
means to support a copy having a plurality of
non-justified lines thereon, means to support a
light sensitive material, scanning means for
scanning said lines individually and projecting
images of sald lines upon said material to affect
said sensitive material accordingly and presens-
ing the next succeeding line to determine the
amount of justification required for sald next
line, and adjustable means controlled by said
scanning means, for producing a relative shifting
of sald support means, during a predetermined
portion only of the scanning of the next line,
and In accordance with said predetermined
amount,

22. In a device of the character described,
means to support & copy having non-justified
lines thereon, means to support a light sensitive
material, means to support scanning means,
means for producing movement of said last sup-
port means for incrementally scanning the re-
spective individual lines and projecting images
of said lines upon said material to thereby affect
said light sensitive means accordingly, and justi-
fying means to produce an effective change in
the relative movement of said last support means
and one of said other support means, said justi-
fying means being adjustable to limit the dura-
tion of said effective change to a portion only of
the period of movement of sald last support
means.

23. In a device of the character described, a
copy bearing non-justified lines, means to sup-
port a light sensitive material, an image forming
optical system, means to automatically impart
scanning.strokes of invariable extent to the op-
tical system to cause sald optical system to pro-
ject Images of successive lines of copy onto the
sensitive material, and means automatically con-
trollable according to the length of the scanned
line of copy to automatically produce relative
movement between said copy and material of
variable extents In accordance with the amount
of justification required, said last-named means
being adjustable to limit said movement to a por-
tion only of said stroke of invariable extent.

24. In a device of the character described, &
copy having non-justified lines of characters
thereon, means to support a light sensitive mate-
rial, an image forming optical system, means to
move the optical system transversely of a copy to
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scan a line of copy and to cause said optical
system to project an image of the scanned line
onto the light sensitive material, and means ad-
Jjustable to move the light sensitive material dur-
ing a portion only of the movement of the optical
system to produce a change in the length of
that portion of the image only which contains
images of the characters in a line,

25. In a device of the character described, a
copy having non-justified lines thereon, means to
support a light sensitive material, an optical
system to scan the copy, line by line, and to pro-
Ject images of the scanned line onto the light
sensitive material, operative means to move the
optical system an invariable extent to scan a line
of copy, means automatically determining the
amount of justification required, and adjustable
means controlled by said automatic means to al-
ter the length of the image received by the light
sensitive material during a portion only of said
. movement of invariable extent,

26. In a device of the character described, a
copy bearing non-justified lines, means to sup-
port a light sensitive material, an image forming
optical system, means to move the optical sys-
tem an invariable extent to scan a line of copy
and to project an Image of said line onto the
light sensitive material, means to produce rela-
tive movement between said material and copy,
means automatically determining the amount of
justification required, and means actuated by
sald automatic means and adjustable to produce
said relative movement, during a portion only,
of sald invariable movement,

27. In a device of the character described, a
copy bearing non-justified lnes, means to sup-
port a light sensitive material, an image forming
optical system, means cooperating with said sys-
tem to produce scanning of a line to project an
image of said lne onto the light sensitive mate-
rial, operating means to Produce a relative move-

tion required by said copy and controlling said
adjustable means, and additional
means for determining the distribution of the
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Jjustification within s single scanning operation.

28. In a device of the character described, a
copy bearing non-justified lines, means to sup-
port a light sensitive material, an image forming
optical system movable over a predetermined
path to scan a line of copy and to project the
image of said line upon said material, means
for relatively moving said material and copy, and
adjustable means for distributing said relative
movement during movement of said system over
chosen portions only of said predetermined path.

29, In a device of the character described, a
copy bearing non-justified lines, means to sup-
port a light sensitive material, means for scan-
ning said copy and projecting the image of lines
thereof upon said material, differentially settable
means for producing relative movement of said
copy and support means to an extent, propor-
tional to the amount of justification required,
and adjustable means for controlling the distri-
bution of said relative movement while main-
taining the selected proportional extent thereof
constant,

30. In a device of the character described, a
copy bearing non-justified lines, means to sup-
port a light sensitive material, means to project
the images of said lines upon said material,
means determining the deviation of any line
from a norm to measure the amount of justifi-
cation required, means controlled by said deter-
mining means to alter the length of the image
of any line in broportion to the justification re-
quired, and means, adjustable in advance, to dis-
tribute said alteration over & chosen portion only
of the length of any such line, .

3L In a device of the character described, a
copy bearing non-justified lines, means deter-
mining the amount of Justification required by
any line, means supporting a light sensitive
material, means for scanning said copy and pro-
Jecting the images thereof upon said material,
means controlled by said dete means and
altering the distribution of said images upon said
material, and adjustable means for limiting said
alteration to a chosen portion only of the pro-
jected image of a scanned line,

SAMUEL BRAND.




