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' This application is a division of U. S. appli-
cation, Serial No. 686,112, filed July 25, 1946,
and now abandoned.

Devices have already been proposed for com-
posing, by means of light, forms intended for
printing, but in a general manner, such devices
have the major drawback of not allowing the op-
erator to obtain, during the composing opera-
tion, any visual image of this work, and of there-
by giving him a task which is difficult and read-
ily liable to mistakes.

It is also known to effect composing work by
double photographic printing, for instance by
printing first the whole length of the text end
to end on a photographic strip, the separation
of the future lines of the text only being “pre-
pared” by blank spaces. After this first opera-
tion, a kind of paging is effected, by cutting out

the prepared lines from the original strip and:

projecting them on to a photographic form;
the corrections are made after printing, by cut-
ting out the incorrect lines, for which correct-
ed lines are substituted. -

It is also known to ensure the justification of
the future lines of the text by a preliminary
mechanical approximation, then to complete
such justification by photographic enlargemenst
or reduction when the text which has been cut
into lines is being transposed.

Such processes of double photographic print-
ing, cutting out, paging, photographic enlarging
or reducing and justification are a long, com-
plicated and expensive work. Furthermore, the
corrections are some times made apparent by
a difference of photographic density of the cor-
rection plates. Finally, photographic justifica-
tion, in addition to the fact that it often involves
very complicated processes does not prove en-
tirely satisfactory for certain work such as ver-
tical columns of figures, and the like.

The device according to the invention obvi-
ates these drawbacks without involving the use
of delicate mechanisms. It enables, without of-
fending the habits of the professional compos-
ers, while however providing them with addi-
tional operational facilities. inherent to photo-
graphic processes, to obtain forms with a speed
comparable to that of type composing machines,
said forms being of a constant density which are
perfectly justified by a process of simple me-
chanical division.

Finally, by using a method of corrections by
means of a second strip, without any modifica-
tion of the original strip, it enables corrections
to be made with great ease and flexibility, with

2 Claims.. (CL 197—20)
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2
the least possible expenditure of time or mate~
rial. )

A device for composing printing plates by
means of light making it possible to attain the
preceding. objects shows the features which will
appear from the following description and more
particularly from the appended claims.

Coding devices are already known which make
it rossible to establish. a normal recording strip .

-and a correction strip.

The present invention has for its object more
particularly to provide a printing device making
it possible to reproduce through the light, plates
intended for printing purposes, ‘more particu-
larly through photo-mechanical (off-set) repro-
duction methods when starting from both said
strips. : . o

For this purpose, the  photographic printing
devices . translates in g completely automatic
manner all the markings of the strip and,
after ‘having- been started, composes the form
without the intervention of the operator.

The device is shown by way of example in Fig-
ures 1 to 49 of the accompanying drawings.

IHustrative embodiments of the invention are
shown in the accompanying drawing in which

Figure 1 illustrates the complete photographic
composing apparatus;

Figure 2 shows the interline spacing mecha-
nism;

Figure 3 iilustrates an interior view of the
machine; : .

Pigure 4 illustrates the optical system and the
device for horizontally displacing the photo-
graphic plate;

Pigures 5 and 6 show the details of the inter-
line spacing mechanism; )

Figure 7 shows the electrical circuit to decode
the sighals transmitted thereto;

Figures 10 and 11 illustrate the valves con-
troiling the flow of hydraulic fluid;

Pigure 12 shows the mechanism for unroliing
the normal strip and the correction which is
made; : .

Figure 13 illustrates the double gear mecha-
nigsm and the selection of the normal strip and
the correction strip;

- Pigures 14 to 17 show the details of the gear
mechanism to permit the disconnecting of cer-
tain of the features as illustrated in Figure 13;

Figures 18-22 show the glphabetical disc and
the disconnecting device therefor;

Figure 28 illustrates the projection mechanism;

Figure 24 shows the detail of the disconnecting
mechanism for the alphabetical disc;
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Figure 25 shows the interrupting device of the

projector;
igures 26 and 27 show the articulating mecha-

nism between the alphabet disc and the justifica-
tion mechanism;

Figures 28 and 29 illustrate the “testing ele~
ments” in the normal strip and the correction
strip;

Figures 30 to 39 bis show the justification

mechanism; . .

Figures 40-43 illustrate the mechanism forcon-
trolling the optical system as a function of the
coefficient of the photographic enlargement;

Figures 44-46 illustrate the changing mecha-
nism of the alphabetical disc and the selection of
capital letters and small letters;

Figures 47-49 illustrate the changing mecha-
nism in connection with the photographic en-
largement.

The composing machine automatically effects
the photographic composing work, from the strip
produced by the tabulating machine.

For this purpose, the composing machine has
to effect:

1. The unwinding of the strip 46 and the re-
cording of the signals transmitted.

2. The rotation of an alphabet disc 368 and its
successive stops, in the position for projection,
at the letiers or signs ordered.

3. The projecting and the photographing of
said letters and signs.

4. The justification of said letters and signs.

5. The changes of alphahet discs 218.

6. The possible changes of the photographic
enlargement or reduction ratio.

7. The changes of lines (interline spacing).

Description—On the frame 240 are arranged
(Fig. 1): .

1. The camerg 205 with its projection hox 226
and its plate 207 and 207 bis.

2. The distributing and receiving srools for the
“normal” and “correction” strips 45, the driving
mechanism for those strips, and the interpreting
mechanism, for said strips.

3. The electric motor 269 and the air pump 248,

The camera (Figs. 2, 3) is in the shape of a
light-tight chest 208%, the front side of which is
adapted to open forming g flap 211, normally by
pivoting about the line 212-—2138, and exception-
ally (for instance for repairs) about the line
215—241.

Said flap is provided with a circular aperture
214 serving as a passage for the projection ray;
which aperture can ke closed by a shutter effect-
ing a two-stage time exposure commonly used in
photography, the operation of which is controlled
by a control signal.

The projection box 288 which is secured to the
flap 21{ contains the projection lamp 592, the
shutter 382 and the mechanism for selecting the
letters or signs (Fig. 23 and Fig. 24).

In front of the flap 21t, mounted on a support
216 pivoling about 217, a plate 207 is provided
with circular holes 374 forming a housing for a
number of alphabet discs 260 (9 or 12 for in-
stance), the rotation of which discs about the
hub 259 enables one of the alphabet dises 368 to
be successively stopped at A in position for pro-
jection, the others being kept in reserve for the
variations of the composing characters.

The plate 287 is secured, with a certain degree
of freedom, to a plate 207 bis which is cut out in
the shape of a Maltese cross and which is pro-
vided with as many recesses 204 as the plate 287
has alphabet discs 369, the flexible coupling be-
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tween the two plates being effected by a spiral
spring 283 which bears, on the one hand against
the plate 287 bis, and on the other hand against
the plate 201, the relative degree of freedom of
the two plates keing limited by the travel, in the
slot 284 provided in the plate 287 bis, of a pin 202
mounted cn the plate 287 (Fig. 44) .

The plate 267 is shown (Fig. 1) in the normal
operative position with its right hand part in-
serted between the flap £1{ and the projection
box 286, the position of the alphabet disc 360A,
in position for projection, heing shown in dotted
lines.

The pivoting support 2{6 is stopped by the
abutment 219, by pivoting at 2¢7; the said sup-
port when in the stopped position abuts against
the stop 220 and can assume a position shown in
dotted lines in order to enable the plate 287 to he
disengaged from the projiection box 288 and the
alphabet discs 3683 to be changed or removed.
An arm 218 mounted on the projection box 208
enables the disc 267 to be accurately centred by
means of the fixing screw 296,

Inside the chest 205 (Figs. 2 and 3) can move
vertically along the columns 289, by means of
sliders 262, a frame 281 of which the upper and
lower sides (Fig. 3) form a guide for a earriage
224 which ean thus move frem left to right of
the frame 26! angd conversely. On said carrisse
may be fixed in a remeovable manner a dark
slide 224 bis carrying the photographic film, said
film, like the dark slids, being turned to face
the bottom of the chest 285. An appropriate
aperture 228 (Fig. 1) is provided along the top
of the chest 285 to allow said slide 224 bis To be
positioned; on the left hand side of the chest 285
is located a special key 227 enabling the slide to
be cpened and closed in the dark, as in
a camera.

It is the lateral movements of the carriage 224
which are imparted by the action of the justifi-
cation or the interline spacing mechanism that
enables the composing form to be scanned by
the projection beam, along the horizontal com-
posing lines.

The optical system (Figs. 4 and 3) inside the
case 205 comprises a slideway 231 fixed on the
bottom of the case, cpposite the photographic
film. One of the ends of said slideway leads to
a sleeve 232 firmly fixed to the bottem of the
case 205 by the bracket 283. Said slecve passes
through the thickness of the case 205 and rests
its mouth against the periphery of the light
aperture 214, the flap 211 being closed.

Said sleeve 232 is provided, at its base, with an
aperture 233, and opposite said aperture, and
also the light aperture 214, is 2 total reflection
prism 253.

On the guideway 23!, in a dovetail groove, can
slide:

(1) A movable carriage 235 carrying the arm
236, said carriage carrying at the same time
the lens 237 and a polarizer 238, the purpose of
which is to extinguish more or less, according to
the enlargement ratio, the light transmitted:
the intensity of the scurce of light and the spead
of opening of the shutter are adjusted once and
for all to produce a perfect exposure for the
greatest enlargement ratio.

Following the movement of the lens carrier
carriage 235 along the guideway 23f, the polar-
izer 328, surrounded by a round frame provided
with coniecal teeth, can retate in its round mount
which is secured to the carriage 238, and can
be suitably rotated hy the action of 2 gear wheel
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200 which is also secured to the carriage 235,
the said wheel meshing on. the one hand, at
right angles, with the conical teeth of the frame
of the polarizer 228, and on the other hand with
a rack {89 arranged along the guideway 231.

(2) A movable carriage 243 carrying a total re- .

flection prism 244 facing the prism 233, the whole
arrangement procuring a total reflection of the
light ray, along the broken line ABCD, on the
composing form fixed to the carriage 224 facing
the bottom of the case 205.

Said carriage 242 is extended by a rigid plate
245 provided with an aperture 229 for the light
rays to pass. The length of the carriage 243
with its plate 245 is slightly more than double
the length of the carriage 224.

- In order to enable the light ray to sweep the

whole length of the form 224 bis, it is only neces--

sary .for the following to be equal to the width of
the carriage 224 . (Fig. 3). :

(@). The distance between the left- hand end
of travel point “K” of the carriage 224 and the
extreme left-hand point “L”’ reached by the car-
riage 243 for the crreatest coefficient . of optmal
amplification.

:(b). The distance between the right-hand end
of travel point “N” of the carriage 224 and the
extreme right-hand point “M” reached by the
carriage 243 for the optlcal amnhﬁcatlon ‘coeffi-
c1ent equal to 1.

- 'On. the removable carriage 243 ‘are ﬁxed two
symmetrical “interline spacing” cylinders 198,
the pistons.of which. cairy, at the end of their
rods. 197, a transverse.bar 198 extending ver-
tically; the two rods (97 are hollow and are

supported in their:stroke by the guides 173 fized
to the wall of the case 205; the length of travel-

of the pair of pistons is equa.l to the width of
the carriage 224,

By the action:of the 1nterhne space signal, the
two pistons, which are assumed to ‘be in- their
extreme right-hand' position ‘are simultaneously

sucked from the right to left; the bar 198 en-

counters the right-hand side of the carriage 234
carrying said carriage: towards the left until the

right hand end of the cdrriage 224 stops at’
the end of its travel opposite the aperture 229,

for the composing of the next line, whatever be

the relative position of the carrlage 243 alonv

the guideway 231, -

The termination of the interline $pacing sig-
nal produces inter alia, the retraction of the
pistons to their initial position on the right (in-
operative position) by the suction in the opposite
dnectlon of a double acting valve .of the 4i0
type: .

1t should be noted that during the mtelhne
spacing operation, the carriage 224 undergoes a
horizontal movement which is combined with the
vertical movement applied to the frame by the
interline $pacing signal, the side of the carriage
224 shdmg along .the bar 198.

READING THE SIGNALS

. The perforations of the “normal” and “eorrec-

tion” strips 48 cause, when they come into reg-

ister with the holes.275 of the table 274 (Fig. 29),
an inflow of air to the chamber 97 of valves 91
and thus cause.these valves -to operate (1 per
hole 215, plus a valve 8! which .explores, as will
be seen -hereinafter, a. longitudinal slit 276- of
the table 274 corresponding to the justification
perfmatlon of .each strip 46). (Figs. 28, 30, 31).

The six frst valves 9i convert. the signals.of.
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letters and signs as follows into electric cui~
rents which are distributed over a predefermined
circuit. . .

On six rocking shafts 400—1—2—3, ete. . . .
(Figs. 7, 9) -are arranged a set of electric re-
versing switches 401 which are distributed in
the proportion of one on the first shaft 480, 2
on the second, 4 on the third, 8 on the fourth, 16
and 32 on the fifth and sixth shafts.

Each reversing switch 4081 which is fixed trans-
versely af its center on a shaft 408, comprises, ac-
cording to 'a known type, a tube in which there
is a vacuum, provided at -its centre and at its
two ends, with' three electrodes connected by a
flexible wire as follows: the. central electrode to
an input circuit 402 and the side electrodes to
two output circuits 463—-1 and 2; a drop of mer-
cury 804 closes one or the other cireuit accord-
ing to the slope assumed by the tube.

In the inoperative operation.all the reversing
switches of a given shaft close the circuit 402—

403!, by the action of the valve 91H (Fig. 10);

a piston 465 sliding in a cylinder 466 exerts a
pull on the lever 407 and on the retracting spring
408 and .causes the shaft 498 to pivet, thereby
closing the circuit 4624832 of all the switches
of the shaft 498.

The two output wires of each reversing switch
401 -of a given rocking shaft are connected to the
input terminal of two reversing switches 481 of
the next rocking tube, the whole of the connec-
tions forming a bunch of connections in cascade
according to Fig. 7 to the 64 output terminals 408
of the 32 last reversing switches 4346, The com-
bined action of the various valves §1H enables,
by means of the switching to the right or to the
lefi- of the electric circuits by the reversing
switches, any one of the 64 output terminals to
be connected successively and at will to the lnput
terminal. :

Between the frame of the composing machme
and the 63 terminals £88 of the 32 last reversing
switches (one terminal. being kept as a dead
point), it is possible to form as many different
electric circuits for converting the letters and
signs and the control signals, taking into account,
furthermore, that each. signal has g double ef-
ficiency since it can be used as a capital letter
and as a small letter.

‘In each of these circuits may be inserted elec-
tromagnets of two categories of use. Some (Figs.
21,:23) ; such as the electromagnets 385 for select-
ing the letters and signs of the alphahet dises 218,
directly control a function, others act as relays
for a reduced air pressure valve 418 with three
superposed chambers of which the communica-
tions with one another are controlled by a double
valve 411 which is normally urged by its weights
or a retracting spring, and at times in the opposite
direction by magnetic attraction of the electro-
magnet 412 (Pigs. 11A and B).

The chamber 4182 is permanently connected to
the vacuum pump through the pipe 413; the
chamber 410! is connected to a utilization piston
414 through the pipe 4i{5 and can communicate
either with the atmosphere (Fig. 11B), or with
the vacuum chamber 4102 (Fig. 114) ; the chamiber
4183 communicates either with the atmosphere
(Fig. 11B), or with the vacuum chamber §18§2 (Fig.
11B).

Valves of this kind can be used ag single acting
valves as above; they can also be used as double-
acting valves, the suction produced in the cham-
ber 4103 being transmitted through a pipe 45
bis to the other end of the cylinder 414, thereby
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acting on the other face of the piston for return-
ing same and holding it stationary.

The mechanism for driving the strips makes it
possible to obtain:

(1) Either the feed of the “normal” strip 46,
the “correction” strip remaining stationary, or
the simultaneous feed of the “normal’” and “cor-
rection” strips 46, the ‘“normal” strip becoming
“dumb” (inoperative),

(2) A stoppage in the feed of one or ather of
the strips 46 to enable certain signal confrolled
operations to be carried out .(controlled opera-
tions requiring a longer time to carry out an
ordinary letter: for instance changing an alphahet
dise, the enlarging ratio etc.) or a given letter ar
sign to be repeated a predetermined number of
times, thereby reducing the consumption of the
strip to three signals only: a signal to be repeated,
a repeated signal and a signal fixing the number
of repetitions.

The driving device is constructed in accordance
with Figs. 12 and 13.

The “normal” and “correction” strips can un-
wind in parallel and simultaneously from their
distributing spools 267 mounted on the same shaft
268, and wind on to their receiving spools 269
which are also mounted on one shaft 279, both
strips passing over the rubber rollers 284 ang be-
tween the rollers 272—1 and 2. The rotation of
the distributing spools 267 is constantly limited,
by a friction member 273, to the unwinding of the
part of the strip which is driven by the driving
mechanismy while by the action of a spiral spring
lodged in the hub 278 and not shown, the receiv-
ing spools 269—I( and 2 exert g constant pull on
each strip 46. The two driving and unwinding
systems are symmetrical, but independent.

While they are unwinding, the two strips 48 can
slide on g common table 274 which is provideg,
along a transverse line, with a double set ¢f 7
holes 215—1{ and 2 which correspond to the pos-
sible perforations of the signals of each strip 4§
and to the beginning of line perforation of each
strip 48.

From the six first holes 275 of each set of 7
holes extend six tubes 2T7—{ gnd 2 having a
double twin mouth (Figs. 28 and 29) opening in
the chambers 87 of six valveg ${H (Figs. 10 and
7) controlling the six rocking shafts 489, thereby
effecting the “reading” of the perforated signals
transmitted.

From each Tth hole 215 corresponding to the
beginning of line perforation of each strip 486, ex-~
tends a tube having a single mouth opening onto
the chamber 97, of a valve 91A or 818, of which
valves the ocutgoing vacuum tube opens into the
cylinders 278—280, while the end of the valve
head 266 of each valve 91A and B is adapted, as
it lifts, to release the lever 281—282 (Fig. 13).

A flap formed by two unequal leaves 283—28¢£,
hinged at 288 can assume two positions:

(a) One of the leaves (284) closing the justi-
fication perforation of the “correction” strip 48
and the longitudinal slit 276—1 of the table 274
(Fligs. 3 and 28),

(b) The other (£83) closing all the perforations
of the “normal” strip 486, the holes 215 and the
slit 276—2 of the table 274, with the exception
however of the hole 275 corresponding to the
beginning of line perforation of the “normal”
strip, for which there is provided, in the said leaf
283, a special hole 285 making it always possible
for the air to enter.

The justification perforation of one or the other
of the bands 46 is explored by two ducts 80—1 and
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2 of a valve 91C which can slide under the table
214 as will be seen hereinafter.

The driving mechanism for the “normal” and
“correction” strips comprises:

1. A system of wheels and levers with driving
ratchet;

2. A double set of electric switches;

3. A set of control valves and pistons.

1. System of levers with driving ratchets

‘This mechanism which comprises a double sym-
metrical system of levers, connecting rods and
wheels according to Fig. 13, effects the gradual
feed of the normal strip 46 or one or other of the
strips 46, either the normal or the correction strip,
by acting on the ratchet wheels 284—1{ and 2 of
the rollers 272—1 and 3.

Taken separately, each feed system comprises
a lever 295-—[ or 2 forming a ratchet for driv-
ing the ratchet wheel 294—1 or 2. Said lever is
pivotally connected, on the one hand to the con-
necting rod 296—1{ or 2 which can pivot on the
shaft 287 fixed on a point of the ratchet wheel
298—I or 2, and on the other hand to the con-
necting rod 299—{ or 2 pivoting on the fixed
shaft 300.

The lever 295—{ or 2 is doubled by a lever
301—1 or 2 forming a driving ratchet for the
ratchet wheel 298—I or 2 which is normally
constrained to rotate in the direction of the
arrow by a light spring 302. Said lever 301—I
or 2 is pivotally connected to the connecting
rods 303—1 or 2 and 298—1 or 2.

A reciprocating movement is imparted to the
whole system by a connecting rod 304—{ or 2
which is connected with a slight eccentricity
to the wheel 3051 or 2 which is driven with
suitable reduction by the general driving shaft,
as will be seen.

The rod 306—1 or 2 which is pivotally con-
nected to the lever 308—Ii or 2 controls the re-
taining pawl 313—1i or 2; the lever 309——1{ or 2
which is pivotally connected to the shaft 310,
is terminated by the arm 311—1 or 2 and its stop
hook 312—1 or 2.

A lever 315—1I or 2 carrying the transverse
finger 316—I or 2 normally retained in the high
position by the hook 28i—[ or 2 is adapted to
pivot about its shaft 318—{ or 2 first by the ac-
tion of gravity, then by the pressure exerted on
it at a given instant of the rofation of the wheel
305 by a roller 319—I or 2 fixed to said wheel.

2. A double set of electric switches

A set of two switches operating by means of
a drop of mercury in vacuo 322—323, of a type
comparable with the switches 401, but having a
single output circuit 403 are connected in series
in an electric circuit. The two switches in the
“closed” position allow the current to flow, the
two or one only in the “open” position cut off
the current (Fig. 13).

Each of said switches 322—323 is mounted on
& support 433——{ or 2 which pivots in a similar
manner to that of the reversing switches 401
(Fig. 10) and has its “closed” or “open” posi-
tion eontrolled by the pull or the push exerted
on a connecting rod 407 of the rod 326 of the
piston sliding in a eylinder 218 or 280.

In the closed position, the rod 326 of the pis-
ton projecting from one of the ends of the eylin-
der 279 or 280 intersects the plane of oscilla-
pion of the lever 309—i or 2 so that said lever,
1f. it is suddenly made to move backwards in the
direction of the dotted line arrow engages said
rod with its hook 312.
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3. A set of control cylinders and valves

Being directly connected through the tube
278—1 or 2 to the hole 275 of the table 274 corre-
sponding to the “beginning of line” perforation
of each strip 46, the pneumatic valves 91A and
91B become operative each time a “beginning of
line” . perforation passes; through the tube
329 or 330 they exert a suction on one of the
faces of the piston of the cylinder 279 or 2839,
causing the corresponding switches 322—323 to
close and placing the end of the rod 326 in a
suitable posmon for engaging the lever 309—1
or 2.

Furthermore, said valves are so arranged that
the rod 206 of their upper valve lifts the hook
281 or 282 releasing the lever 315—! or 2 from
the corresponding driving system.

When the two switches 322-—323 “in series”
are in the “closed” position, an electric current
flows and operates the valve 292 (of the 410
type) which causes a simultaneous suction:

(1) Through the tube 331 in the cylinder 291,
urging the piston in the direction of the arrow,

the rod 286—1 of the piston exerting a pull on :

the lever 286—2 causing it to describe an arc of
a circle by means of the articulation of the pis-
ton 291 at 280—1{ or 2; a light spring 298—3
exerts. a constant pull which keeps the lever
286—2 in the position it has assumed at the end
of its travel. The flap 284 is thus pressed against
the slit 276—2 of the table 274 on the “correc-
tion” side and the flap 283 is open.

(2). Through the tube 331 bis in the cylinder

342, the piston rod of which acts on the wheel s;

294—2 and feeds the “correction” strip 46 for-
ward one tooth.

(3) Through the tube 333 in the cylinder 279,
thereby returning the piston in the opposite

direction: to the arrow; the switch 322 is'placed -

in the “open” position; the current is cut off;
the end of the rod 326 escapes from the lever
309—{ which is released.

The operation of the feed device for the strips
46 includes several cases:

Assuming that at the outset composing is
effected on the “normal” strip, the switch 322
is in that case in the “open” position; the lever
309—1I is free; the driving mechanism of the
“normal” strip is operating.

On the other hand, the switch 823 is in the v

“closed” position, the lever 389—2 is hooked, the
pawl 3(3—2 is released from the wheel 298—2
and said wheel is retracted by its spring 302—%;

the lever 29§—2 is thus in the high position, -

and has no action on the ratchet wheel 294—2:
the “correction” strip is thus stationary.

Furthermore, the flap 284 is closed and the
flap 2823 open,

The “normal” strip unwinds alone, control-
ling the automatic composing work until the in-
Astant when the “beginning of line” perforation
comes into register with.its opening 275 of the
table 274 (“normal’ side) .

The tube 278—I( then fills with alr and oper-
ates the valve 91A the plunger 266 of which lifts
the hook 281 which releases the lever 315—1,
and the lever 315—I falls into the vertical posi-
tion, things being so -arranged that it is: only
released immediately after the driving roller 318
of the wheel 305-—{ has passed beyond the point
where it could drive the said lever 345—1{. -

On the other hand, the valve device 31A draws
the piston of cylinder 279 in the direction of
the arrow and the switch 322 is i;hus placed in
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the “closed” position while the rod 326! of the
piston of the cylinder 279 projects towards the
wheel 305—-—-I preparing the hooking of the lever
389—1.

Since by hypothes1s the switch 323 is already
in the “closed” position, the current flows im-
mediately and acts on the valve 292 (of the 410-
type) which, as seen above:

(a) Closes the flap 284 and opens the flap 283,

©(b) Feeds the “correctlon” strip 4§ forward
cne tooth,

(¢) Acts on the cylmder 279, returning the
piston and the rod 206 in the opp051te direction
to the arrow thereby preventing the hooking of
the lever 3089-—{ and-returning the switch 322
to the “open” position, cutting off the current.
. The sequence” of these various operations. is
regulated by the cross-section of the supply tubes
and ‘the. relative size of ‘the. cylinders. It is,
moreover, only necessary that the current should
not be cut off before these varlous operatmns
are completed.

During this time, the wheel 365—1 has effected
a complete revelution, the roller 2i9—[ has en-
countered the lever 3{5—!{. and Has moved it
in the directionof the dotted line arrow, the
finger 3{6—I{ abuts against the lever 389—i
which it rocks until the arm 3{{—{ and its re-
tractable hoock 3i2—I!. engage beyond the rod
323 of the piston of the ¢ylinder 279.

This rotary movement of the lever 30§—1 pro-
duces a retracting movement of the connecting
rod 386—1! and thus of the ratchet 3i2—{ which
is‘disengaged from the wheel 298—1; said wheel
is-abruptly moved backwards by its spring 302—1
(not shown) ; the lever 295—1{ then assumes the
high position (position of Fig. 3); and the drive
of the ratchet wheel 294—{ and, consequently,
of the “normal” strip 4§ is momentarily stopped.

Continuing its rotation, the roller 2{9—1{ re-
leases the lever 315—( and said lever, pushed
sharply. back by the action of the spring 314—I{
through the lever 309—I, returns and engages
the hook 281, while the lever 309—{ (which, in
the present case, -does. not -encounter the rod
328 onto which it should hook) returns to its
normal position, the pawl 3{13—1 again engaging

the wheel 298—1{, each rotation -of the wheel
305——! by the action of the lever 301, and the
pawl 313—{, feeding the wheel 298—i one tooth

_IOlwards towards its operative position of the

1ever 285—1.

"If the feed of the “correction” strip 46 one
tooth forward (see above) has brought in frent
of the line of the holes 275 of the plate 274 a
section of the ‘“correction”. strip 4% on which
thére is ho perforated. signal, the position of

- the driving mechanism of the “correction” strip

60

4§ ‘remains unchanged, i.

e. the ‘“correction”
strip. 46 remains “inoperative, and the drive of
the “normal” st trip 46 will continue until the
next “limit sighal” perforation is reached; the
first signals which appear being in this case

. _thé combined interline spacing and justification
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sugnal for the new line to be composed (normal

strip).

If on the contrary, the feed of the “correction”
strip 45 one tooth forward places. the “correc-
tion”. signal in front of the line of the holes
275, this signal acts immediately on a valve 393
(of the 419 type) which creates a vacuum.

(@) Through the tube 334 in the cylinder 28t,
drawing the piston in the opposite direction fo
the arrow, opening the flap 284 and closing the
ﬂap 28:», thereby makmg the “normal” strlp in-
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operative and the “correctien’” strip operative.

(3) 'Through the tube 344 in the cylinder 286,
drawing the piston in the opposite. direction to
the arrow, placing the switch 323 in the “open”
position and releasing the lever 388—2 and con-
sequently the driving mechanism of the: “cor-
rection’ strip 48.

Both the “normal” and ‘“correction” strips
45 will therefore be driven simultaneously, the
“pormal” strip being inoperative, as soon as the
two driving mechanisms have respectively re-
positioned their wheels 298—{ or 2 in the op-
erative position.

The two strips will unwind up to the next
“peginning of line” perforation. Twa cases may
then arise:

if it is the “beginning: of line’” perforation of
the “correction” strip. 45 which is the first to
reach the hole 275 of the table 274 correspond-
ing to it, the valve device 91B places the switch
223 in the “closed” position without however en-
abling the current to flow since the switch 322

remains in the “open™ paosition and releases the -

hook 315—2 preparing for the next: thrust of
the roller 219—2, the engagement of the lever
220—2 on the end of the rod 326 of the cylinder
235, and thus the locking of the “correction”
strip.

When the “limit signal” perforation of the
“normal” strip 46 in its turn arrives opposite
its hole 275, the mechanism acts as in the case
ceen above in which only the normal strip is
fed, and the cycle starts again.

If, on the contrary, it is the “limit signal”
perforation of the “normal™ strip which arrives
first, the normal strip is locked by the same
process as above for the “correction” strip, bhut
without action on the valve 292, since the switch
323 remains in the “open” position.

When the “limit signal’” perforation of the
“correction” strip arrives in front of the hole
275 which corresponds. to- it, the drive of the
“correction” strip is stopped, and the ftwo
switches in series 322—323 being in this case
both: in the “closed position,” the current acts
on the valve 282 and the cycle starts over again.

CORRECTION OF THE “NORMAL” STRIF

The device therefore thus actually selects—Iline
by line—one or the other of the strips. 46, retain-
ing them, or then replacing both of them. at the
starting point of the next line, thereby enabling,
with the greatest of ease, the original proof to be
corrected line by line, without making any modi-
fications.in said proof.

If the “correction” text is longer than the orig-
inal text (for instance six lines instead of three),
it is only necessary, as from the third line of the
“sorrection” text, to type the “correction” text
only effecting the changes of line by means of the
interline spacing and justification signal, without
making use of the “limit signal.’”” Thus the ex-
cess lines of the “correction’” text will be repro-
duced without the “limit signal” mechanism be-
ing involved, therefore without the “normal”
strip’s being fed, the same being momentarily
held stationary its driving mechanism having
heen released and hooked at the end of the third
“normal”’ line by the action of the “limit signal”
perforation of the next line of the text of the
“normal” strip. When the six lines of the “cor-
rection” strip are exhausted, the operator follows
them up with a division without any signal, then
with. the “limit signal” of the next line of the
“correction” text, thereby making operative the
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whole “correction” strip locking and strip select-
ing mechanism, as already seen, thus enabling
the “normal” strip to be started again from its
4th line (and if desired the ‘“correction” strip
from. the 7th line, the 4th “normal” line in that
case remaining inoperative).

On the other hand if the “correction” text is
shorter than the text of the “normal” strip (for
instance one line instead of three), it is only
necessary to follow up the first and only line of
the “correction’” strip by two complementary
“limit signals”; each followed by a space without
signal and a “correction” signal, each of these
two “limit signals” and “correction” signals suc-
cessively actuating: the mechanism for selecting
the. two strips, i. e., making inoperative the driv-
ing mechanism of the “correction” strip and al-
Jowing to pass without interline spacing, since the
flap.is closed and the strip is inoperative, one line
of the “normal’ strip up to the roint when the
“limit signal’™ perforation of the next line of the
“normal” strip again actuates the “normal” strip
“correction” strip selecting mechanism for a
fresh line. 'Thus the two excess lines of the “nor-
mal’™ strip are passed through the feed mecha-
nism without acting on the signals of the compos-
ing machine, thereby returning, at the end of the
operation, both strips to the starting position for
a. fresh line of composition, either in respect of
the “normal’” strip, or of the “correction’ strip.

The driving mechanism also enables, in the
course of a line, the strip 46 which is operative to
be kept stationary for a fixed time corresponding
to several revolutions of the driving shaft, in
order to make possible certain control operations
which are of longer duration than that of one
revolution of the wheel 305—1 or 2 (for instance
the change of the alphabet disc, or of the enlarg-
ing- ratio).

To. -this end, one of the hole signals called
“fxed duration repetition’ signal acts on a valve
£10-G or H which lifts the hook 281 or 282, so as
to disengage the lever 315—1 or 2.

The next revoluticn of the wheel 305—I or 2
will bring the next signal (which is to be pro-
longed beyond the normal duration) in front of
the holes 215 of the table 274 and will operate, as
already seen, each lever 389—! or 2 by means of
the roller 318—1{ or 2. If the actuating system
285--301—304—309 corresponding to the lever
308—1 or 2 is in the course of operating, in other
words if the rod 326 of the piston of cylinder
279 or 280 is not in a position which enables the
hook to engage, the assembly formed by lever
309—I or- 2, connecting rod 36— or 2 and pawl
313—1{ or 2 will be driven backwards just the time
necessary to enable the ratchet 292—I or 2 to
return abruptly, then the whole linkage 309—I or
2,306—1 or 2, 313—1 or 2 not finding any hooking
point will return to its initial position. The lever
30i—I or 2 will gradually catch up the backward
movement of the wheel 288—1 or 2 during a num-
ber of revolutions of the wheel 385—1{ or 2 there-
for for a time corresponding to the number of
teeth which the wheel 298—!¢ or 2 has rotated
backwards which backward rotation is limited as
will be seen hereinafter.

Finally, the driving mechanism enableg also a
given letter or sign to be repeated a number of
times determined by the operator, from a single
signal, thereby limiting the consumption of the
strip 46 and facilitating the changes of alphabet
disc or of the optical enlargement ratio, as will be
seen hereinafter.

In order to obtain these reptitions “of fixed
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duration” and “of predetermined duration,” a
free wheel 417 with its hub 417 bis is mounted
with a running fit on the end of the common
shaft 289, and a pair of rigidly connected wheels
416—415 is mounted with a running fit on said
hub 417 bis (Figs. 14 to 17).

The wheel 415, which is toothed,; can be en-
gaged with a gear wheel 418 secured to the roller
272, The wheel 416 is provided with a semi-
circular slit 424; said wheel 418 only has teeth
over a part of its circumference; the wheel 417 is
provided with a slit 425 substantially shorter
than the slit 424; furthermore, the wheel 417
only has a single tooth 426 and, at the end of the
slit 425 a small pin 427 which is constantly en-
gaged in the slit 424 and is adapted to lock in a
housing 436 provided in the end of the slit 424.

On the shaft of the pawl 367—1{ or 2 is mount-~
ed a retaining pawl 428—{ or 2, the tail 421 of
which -encounters the stop 422 and’ limits the
downward movement caused by the spring 423,
so that the point of the pawl 428 can never come
into contact with the smooth portion of the
periphery of the wheels 416 and 417.

Along the shaft 289, the bleck of wheels ¢

415—4{6—41T can assume laterally two distinet
positions (A and B) which are controlled by a
piston 428 sliding in a cylinder 429 with a ve-
ciprocating movement by the action either of a
valve of the 410 type controlled by a “totalisa-
tion” signal (change from A to B); or by the
action of a second 4{¢ type valve controlled by
a “repeat of controlled duration” 51gnal (change
from B to A).

In the normal position A, the wheel 415 is

completely disengaged from the wheel 4!8, while
the wheel 416 has engaged one of its teeth in
the point of the pawl 428, preventing any back-
ward movement of the wheel 4(8.

In fact, in this position A, the wheel 4!6 is ¥

ordinarily locked on the pawl 428 by its last
left-hand tooth, thereby holding the slit 424 in
such a position that the small pin. 427 of the
wheel 417 is engaged in the housing 436 of the
slit 424, the end of said slit 424 reglstermg w1th
that of the slit 425—I or 2.

If, by the action of a “limit signal” or of a
“fixed duration repeat” signal, the wheel 298 1s
released by the retraction of the pawl 313,

hackward rotation is limited by the travel of ;

the pin §32 in the slits 424 and 425, which travel
correspends, by construction, to a fixed number
of teeth of the wheel 298 (three for instance).

In the second position (B), the wheel 418 is
completely disengaged from the pawl 428, while
on the contrary the wheel 41T has engaged its
single tooth 426 in the pawl 420, thereby locking
the wheel 4{7 in the same conditions as in the
position 2 limiting any backward movement of
the wheel 298 to 3 teeth if said wheel is released
while the mechanism is in the position “B” by
a “limit signal” or a “fixed duration repeat”
signal.

PFinally, the wheel 415 has engaged the wheel
418 and, for an appropriate gear-up ratio, ro-
tates in the direction of the arrow an angle cor-
responding to one tooth of the wheel 298 for
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each rotation of one division of the Wheels 294

by the action of the lever 293.

Thus the pair of wheels 4{5—4186, while 1t re-
mains in the position “B,” effects a predeter-
mined rotation until the “contrelled  duration
repeat” signal returns the whole arrahgement ‘of
wheels 415—416—317 ete. to the position “A,”
locking, by means of the pawl 420, the tooth of
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the wheel 416 corresponding to the angular dis=
placement acquired at B and thus fixing the rela-
tive position of the slit 424; at the same time,
said “controlled duration tepeat” signal has
acted on the valve 4{0-G or H, lifting the hooks
281, 282 which release the levers 315, thereby
releasing, at the second revolution of the wheel
385, the wheel 298 which rotates until the pin
432, loosely driving on its way the wheel 417 by
the end of its slit 425 abuts and stops against
the end of the slit 424, thereby imparting to the
wheel 298 an angular displacement of 3 divisions
definitely acquired, plus a number of divisions
determined by the angular dlsnlacement effected
by the system #4{5—41(6.

“The return. of the wheels 416—417 to the nor-
mal position (. e., to the position which only
permits of a ﬁ*(ed rotation of the wheel 298,
limited for instance to 3 divisions):is effected by
the action of the set of 1évers 381 which, as they
gradually return the wheel 298 to ifs original
position, at the same time drive the wheel 4{6
by its teeth until the instant when the paw!
420 locks .its last left-hand tooth. The wheel
416 automatically drives into a similar position
the wheel 417, the pin 42T of which has come
into contact with the end of the slit 424 in the
housing 431 which is provided for it.

Thus, in order to obtain a repeat at will (be-
yond 3 divisions) of a given letter or sign, it is
only necessary to register on the strip 46 the
sign to be.repeated and the controlled duration
repeat signal, then to count from the sign to be
repeated the number of signals, letters or signs
of the composition corresponding to the desired
number of repetitiens and then to insert on the
strip - a - “totalisation” signal. By the effect of
the reverse reading of the strips 48 by the com-
posing. machine, the “fotalisation” signal will
appear first and will ensure the suitable actua-
tion of the mechanism 415—416—417 before the
“controlled duration repeat” 81gnal becomes op-
erative.

For -all the signals which. do not have any
justification movement (for instance change of
alphabet disc or of the enlarging ratio), the re-
peat mechanism operates as above, thus pre-
longing the duration of their operation. .

For all the other signals having a justifica-
tion movement (letters, signs, ete.) which are
to be repeated a predetermined number of times,
it is absolutely necessary for the supply current
controlled by the signal to be cut off at each’
revolution of the driving wheel so as to allow of
the repetition of the normal operation of the
justification mechanism. .

To this end, the common cutput wire ‘of .all
the electromagnets 412 controlling the valves 419
of the justification cylinders 72 is connected to a
copper roller 585 (Fig. 35) which constantly rolls
on the copper periphery of a wheel 583 driven .
by the shaft 480. - Said wheel 583 is connected
to the frame and the circuit is made so long as
the. roller §05 rolls on the copper. On a prede-
termined- part of its periphery, the wheel 503 .is
provided with an insulating segment 584 which
thus breaks the circuit for a predetermined

period ‘during each revolution.

Furthermore, this device is so ad;;usted that at
the appearance, during the normal unwinding of
the strip 48, of each fresh signal in front of the
holes 215 of the table 274, the action of the valves
94 I and of the rocking shafts 4080 has the time
to make all the fresh connections of the reversing
switches 401 .controlled by said signal before the
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electric current flows again, this being in order
to prevent wrong connections during the opera-
tion of the rocking tubes 400. In the same: coIl-
ditions the supply is cut off before the rocking
tubes 400 return to their inoperative position
when. the signal ceases to. be operative.

ROTATION OF THE ALPHABET DISC AND
SELECTION OF THE LETTERS

The selection of the letters to be projected for
composing-is effected as follows:

The alphabets for composing comprise:

(1) A projecting case 360, with the holes 36t
of its central portion, its projection aperture 362,
its peripheral perforations 363 arranged along
two- circumferences, its flange 354 and it ma-
nipulating lugs 375 (Fig. 18).

At the centre of the case 360 are fixed, on the
rear face towards the flap 21§ (Fig: 12), a metal
knob 368 forming a pivot for & disc 366 bis, called
“justification” disc (Figs. 23 and 27), the radius
of said disc being proportional to the actual
width of the type of zlphabet contained in the
case 367, and also ab the centre, on the other side
of the case, inside the same, a metal disc 239.

in the knob 355 and the disc 239 are screwed
the bushss 222—{ and 2 in which rotate the two
journals 225 of the shaft 365 of the alphabet disc
proper;

(2) The alphabet disc proper comprising a
double aluminum plate 368; said plate has a cen-
tral portion of a certain thickness, which is pro-
vided at its centre with a hole of which the screw
thread enables the shaft 3565 to be fixed (Fig. 18).

The aluminum plate is cut out and forms a set
of vanes 37t forming a minute turbine. On said
plate is fixed-a steel needle 312, the point of which
extends beyond the circumference of the alpha-
bet disc 370.

The alphabet disc 370:is provided at its periph-
ery with all the letters or signs of the alphabet
273 which are arranged in the form of a double
ring, the capital letters on the outer ring, the
small letters on the inner ring. The small let-
ters are staggered laterally relatively to the capi-
tal letters.

The various letters of each ring are aligned
relatively to an ideal circumference which passes,
for each letter (Fig. 20), through the point of

intersection of the perpendicular, on the one ;

hand, dropped from the extreme left-hand point
of each letter, and on the other hand the hori-
zontal corresponding to the typographic base of
the letter. For projecting, the letter must be
kept stationary over the path of the light ray, in
such a manner that the opfical axis passes
through the point of intersection I.

The letters or signs may be obtained by a pho-
tographic process, the letiers or signs as a neg-
ative, therefore transparent, the background of
the disc being black.

At any point of the circumference correspond-
ing to the path of the steel needle 3712, one divi-
sion of the row of capital letters and one divi-
siorr of the row of small letters do not bear either
2 letter or a sign and therefore remain obscure,
in order to prevent any photographic action dur-
ing the “spaces” and also during certain con-
troiled operations not requiring to be printed.

The perfect centering of the alphabet disc 370
in the case 350 is obtained by means of the rela-
tive length of the journals and bearings. Fur-
thermors, to prevent objectionghle play occur-
ring, provision is made for changing, at regular
fiitervals of time, the parts:which are 'subject to
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wear: to this end, the bushes 225—! and 2 are
mrade: removable by construction, and also the
spindle 355 of the alphabet disc 378 which screws
inthe aluminum plate 368 (Fig, 22).

A number of alphabet dises 370 (for instance
S or 12), enabling & sufficient variety of alpha-
hets of the same family to be grouped together
for. the work, are fitted by means of their case
388 on. the plate 28T in the cub out portions 3714
of same, the manipulating lugs 215 of the cases
360 heing brought oppesite the wings 378, and
the operator giving a slight rotary movement. to
the ¢éase in order: to engage the knife 37T of the
Ing 375 Lehind the flange 37% of the plate 307
and thus.fix the.case 360.

Owing to their low cost of construction, the
operator will have a large collection of alphabet
discs. which will enable the most varied work to
be carried out while making a comparatively re-
stricted use of photegraphic enlargement or re-
duction, the types of alphabets not always being
adapted to the substantial varistions from the
size for which they were designed.

The alphabet discs 3857 are automatically
brought as will be seen hereinafter, by the com-
posing machine, into the projection position, by
the rotation of the plate 287. Said plate stops
at a given point such that one of the small let-
ters, at the operator’s choice, can, at the top of
the alphabet disc in the projection position A, be
stopped if desired opposite the projection aper-
ture 214 of the flap 21,

As soon as it is placed in the projection posi-
tion A, the alphabet disc is rotated rapidly, by
the action of a jet of air blown from the nozzles
379 on the vane wheel 311 (Fig. 23).

This current of air furthermore offers the ad-
vantage of constantly cooling the alphabet discs
kept near the projection lamp 395.

The projection of the letters and signs is made
possible by the successive stoppages of the alpha-
bet- disc placing the desired letier or sign in front
of the projection Iamp, opposite the optical sys~
tem.

In order to produce the stoppages of the alpha-
bet disc 379, there is arranged, on the wall of
the projection box 295§ directly facing the plate
207, a ring of electromagnets 3895, each control-
ling a soft iron knife 383 pivoting on two jour-
nals 387 apart from the electromagnszt 385. The
other end of said knife passes through the eye
of a special steel needle 38% adapted to slide in
the guide 392 (Fig. 24) .

During the period of magnetization of a given
electromagnet 385, the soft iron armature 386 is
attracted, thereby causing the end of the needle
389 to- move forward through one of the openings
of the foraminous ring 363 of the case 350 of the
alphabet, disc and intersect the plane of rotation
of the needle 3712 of the alphabet dise, locking
for a time said needle as-it first passes, and, con-
sequently the alphabet disc selecting a predster-
mined letter.

As soon as the magnetization stops, the knife
386 is returned to its inoperative position by the
action of its spring 388, the needle 389 is retract-
ed, the needle 312 is released and the alphabet
dise begins to rotate again.

SELECTION OF THE CAPITAL LETTERS AND
SMALL LETTERS

The: electromagnets 385 are all provided with
one winding, save one- controlling the. “spaces.”
This electromagnet is provided, connected in
different circuits, with: various windings of which
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the lead out wires control justification movements
which are appropriate for its multiple functions:
fixed space, variable space, justification space, or
on the contrary does not control any justifica-
ticn movement for all the cases in which the
space is only intended to stop the projection in
the case of operations which are not directly in-
volved in the projection (change of alphabet disc
for instance).

The plate 207 having stopped in such a manner
that the small letters of the alphabet dise in the
position A can come successively in front of the
projection aperture 214 of the flap 211, the selec-
tion. of the small letters is obvious.

In order to obtain the selection of the capital
letters, it is only necessary to impart a very
slight rotation to the plate 287, sufficient, taking
into account the length of the radius 258—214,
to make the capital letters ring in its turn pass
in front of the projection aperture 2{4 (Fig. 44).

In order to compensate the fact that in this
second. position of the plate 267, the alphabet
disc is slightly eccentric relatively to the centre
of the circumference of the locking needles 288
which has remained stationary, the small letters
are slightly displaced relatively to the capital
letters when the alphabet disc 378 is being con-
structed (and also the perforations 383 of the case
.-360 are arranged in two rings which intercross
one another) (Fig. 18).

The selection of the capital letters and small
letters is obtained by imparting to the plate
207 a slight angular displacement in one or
the other direction of rotation, which, accord-
ing to the case, enables one of the divisions,
at. will, of the capital letter ring or the smalil
letter ring to be placed in the path of the light
ray in front of the projection aperture 214.

This oscillatory movement is controlled by a
mechanism connected to the glphabet disc chang-
ing mechanism, which will be seen hereinafter.
For the time being, it is only necessary to remem-
ber that this mechanism stops the plate 287
bis -during the angular displacements of the
plate 201. .

The mechanism for selecting the capital and
small letters comprises a rod 327 (Fig. 44) piv-
oted at a point 328 of a wheel 335 of which
the freedom of rotation which is limited to
about 200° (angle AOB), can bring the pivot 328
into a low: position 328 or a high position 329
bis, by the reciprocating action of a rack- 336,
operated by a piston 336 bis sliding in a cylinder
3317, the said piston 336 bis receiving its driving
action from the vacuum created at one or the
other hand of the cylinder 337 by two single-
acting valves of the 410 type; one controlled by
the “capitals” signals, the other by the “small
letters” signal. The electric circuit opened by
the “capitals” or the “small letters” signal also
produces the magnetization of the electromagnet
385 controlling the spaces (winding or controlling
the spaces without justification), this being to
prevent the lisht ray from. exposing the plate
when the slit 442 of the shutter disc 392 passes.

Along the periphery of the plate 207 are fixed
short equidistant rods 338, at the rate of one
rod per alphabet disc (Fig. 44).
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The roller 339 which is mounted at the end -

of the rod 327 being pressed against one of said
rods 338 exerts, on the plate 207 urged by the
spiral spring 203 in the direction of the arrow,
a pull which, according to the position of the
pivot 328, constrains the plate 207 to take up
two well-defined positions, -corresponding to the
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“capitals” or the “small letters” positicn of the
a'phabet disc 218 in the operative position.

In changing from “capitals” to “small letters”
or conversely, it is necessary to reverse the cir-
cuits of the electromagnets 412 of the type 416
valves conftrolling the cylinders 72. which reg-
ulate the justification of the various capital and
small letters. .

For this purpose, the wheel 335 is mounted on
a rocking shaft of the 483 type (Fig. 2) provided
with. a number. of two-way reversing switches
£84 operating by means of a drop of mercury
in a‘vacuum. Al the outgoing wires of the
electromagnets 385 for holding the Ietters and -

. signs stationary lead—Dby groups which are vari-

able in number—to the inlet passages 482 of the
reversing switches 404, Said reversing switches,
according to the relative position of the shaft of
the wheel 838, transmit the current to one or .
the other of their terminals 403 controlling by
means of a type £18 valve the operation of such
a cylinder 72. The current is then transmitted
to the frame through the toller 585 rolling along
the periphery of the whee! 503, Fig. 35. )
The grouping of the cutgoing leads of the elec-
tromagnets 385 and the. various switchings of
the output terminals 463 enable the two suitable
justifications combinations to' be obtained for
each signal, taking. into account.the type of

letter given by the signal (i. e. g half-wide letter

and a wide letter: example m and M; a narrow
sign-and another narrow sign: example . and ,
—and so forth). g

PROJECTING AND PHOTOGRAPHING THE
LETTERS AND SIGNS

The projection mechanism contained in the
pbrojection hox comprises: -

The shutter disc 392,

The source of light 393.

The shutter comprises a disc 392 rotating on
the shaft 326 screwed on the cross member 389
mounted on the projection box 206 in exact
alignment with the shaft 365 of the alphabet disc
in the position A for projecting the small letters.
This disc 392, by means of bevel gears 441—
i and 2 receives from the drive shaft, through
the intermediary of the shaft 440, a constant
rotary movement.

The rotary switch is provided with an opening
642, the surface of which may, moreover, be
limited by a sliding shutter 443 in order to per-
mit of the adjustment of the optimum time of
exposure, for the maximum coefficient of optical
amplification, taking into account the intensity -
of the source of light and the speed of rotation
of the disc 392." The opening 442 allows the
light ray, emitted by the lamp 383 and continy-
ing its path through the light aperture 214 after
having passed through the alphabet disc, to pass
intermittently.

The source of light formed by an electric lamp
333 can be shifted aleng the axis 446-—A445 for
the adjustments, the light ray being reflected in

. the direction of the aperture 214 by the prism

448; cooling fins 447 are provided.
JUSTIFICATION

‘It is through the instrumentality of the justi-
fieation mechanism that the composing form 224
gradually moves along the horizontal rails of the
frame 261 and ensures the longitudinal explora-
tion of the plate by the optical ray.

Said justification mechanism comprises:

1. The mechanism for seiecting the characters
in accordance with each type of alphabet used
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and the mechanism for selecting the fixed spaces
and the justification spaces.

2. The mechanism for adjusting the shaft
provided with unequal wheels 61 in accordance
with the alrhabet disc used.

3. The mechanism for materializing the justi-
fication constant (justifiable spaces).

4, The system for transmitting the justifica-
tion movements to the composing form, and for
transferring the ratio of optical enlargement or
reduction.

1. Mechanism for selecting the characters in
accordance with the type of alphabet used,
and the fized and justifiable spaces

The mechanism for selecting the characters is
of the same type as the one operating on the
tabulating machine such as it has been described
hereinbefore, but used vertically (and no longer
horizontally) (Figures 3 and 41). Furthermore,
the angle to be given to the shaft 61 for each
type of alphabet used will in this case no longer
be controlled by the operator, but this operation
will be effected automatically by the composing
machine, in accordance with the alphabet disc
used as will be seen hereinaiter.

To this mechanism, but independently, there-
of, are added (Figs. 61A/B) along the lever 84,
two superposed cylinders 443 and 443 the rods
45§ and 45{ of which bproduce directiy, by their
linear movement (without the intermediary of
a gear 68 and of the shalt 74), the firsi: a space
of invariable width, common to all the alphakets
and necessary for certain composing work, the
stroke of this piston being fixed once and for
all, and the second: by its linear movements the
justification spaces which are variable from one
line to the other, the variations of the abuiment
452 limiting the stroke of said piston being con-
troiled by the mechanism for materializing the
justification constant as indicated hereinafter.

The end of the rods of the pistons of said two
cylinders extend on the right or on the left of
the lever 84 up to the height of the point of
utilization of said lever 84 as indicated herein-
after.

The movements of the pistons 75 of the cylin-
ders 73 are controlled as follows:

The valves 81 having expressed, by the move-
ments of the osciilating shafts 405 and of the
switches 441, the signa] transmitted by the strip
£§, the corresponding electric current fiows
through one of the electromagnets 385 which is
adapted to hold the alphabet disc stationary for

the projection of a given letter, and through cne ¢

of the electromagnets 412 (according to the
actual width of the letter) which -controls,
through a three-chamber pneumatic relay, ac-
cording to Fig. 36, the suction in the correspond-
ing cylinder 72, producing an appropriate move-
ment of the lever 84. 'The central chamber 4|82
is in permanent communication with a pipe 43
which is common to all the relays and which
leads to the rarvefied air pump; one of the end
chambers 4i8! communicates with one of the
ends of one of the eylinders 72 and with the sur-
rounding air; the other end chamber 4103 com-
municates with the other end of the same cylin-
der 12 and with the surrounding air (see opera-
tion above).

2. Device for adjusting the shaft provided with
unequal wheels 61 according to the type of
alphabet disc used

Along the horizontal diameter of the plate 207
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can slide, in the guideway 388 fixed to the
inner side of the flap 211, on the left of the line
212—213 (Fig. 3), a rod 381 forming, over a cer=
tain length, the rack 382, which meshés with &
gear §3 bis fast on the shaft 1, provided with
unequal wheels, of the justification mechanism,;
in place of the handle 68 of the same mechanism
on the tabulating machine.

One of the ends of the rod 381, after a double
curve 383—324 which causes it to pass outside
the flap 211 through the groove 381, widens out
in the shape of a plate 394 having a rounded side
367. A flap, not shown, mounted on the rod 381
prevents any light from entering through the
slot 391.

The rod 38t is made fast to a piston sliding in
2 cylinder 382 controlled by a type 410 double-
acting valve (Fig. 26).

The “change of alphabet disc” signal which
controls, as will be seen hereinafter, the rota-
tion of the plate 207 acts on a type 410 valve
which causes the suction from right to left of
the piston, carrying with it the rod 38! and the
rack 332 to the end position in this direction,
thereby returning the shaft provided with un-
equal wheels 6! to the zero position.

When the alphabet disc selected is placed in

position, the disappearance of the ‘“change of
alphahet dise’ signal stops the supply to the elec-
tromagnet £i2 and, by reversal of the operation
of the type 418 valve, causes the piston 353 to he
sucked in the opposite direction.
The rack 38% therefore moves in the opposite
direction driving the shaft &1, until the rounded
side 397 of the plaie 354 comes into contact with
and stops against the edge of the wheel 386 of
the new aiphabet disc in position for projection
A which wheel represents the justification width
of this alphabet disc. Thus a proportional move-
ment is applied to the rack 332 and, conse-
quently, to the shaft 6! of the justification
mechanism.

3. Mechanism for materializing the justification
constant

The purpese of this mechanism is to control
the linsar movements and the stops of a slider
453 (Figs. 34 and 36B) of which the end 453 is
adapted to limit the stroke of the piston 451 of
the cylinder 449 proportionally to the variable
width of the “justifiable spaces” such as it is
recorded on the sfrip 46 for each line of text, by
the justification perforation.

For this purpose, along a guideway 455 (Fig.
28) provided underneath the hoard 2714 over
which slide the normal strip 46 and the correc-
tion strip 46, can move a slider 456 carrying a
valve 81{C, this reciprocating sliding movement
being controlied by the action of the partial vac-
uum by means of the rod 457 of a piston moving
in a cylinder 458.

In its sliding movement, the slider 456 pro-
duces, by the action of the rack 459, the alternat-
ing rotation of a steel wheel 472 which is secured
to the pinion 460 and is mounted on the shaft
468 and carries the electromagnets 471 (Fig. 12).

The chamber 871 of the valve 9{C is provided
with two vacuum tubes 90—1 and Z terminating
in two plates 2817—1{ and 2 which are adapted to
slide in the grooves 276—I and 2 of the board 274
in the axis of movement of the justification per-
forations of the two strips 46 (Figs. 53 to 56).

The outlet tube of the valve 8IC leads to the
cylinder 461 and, when the valve operates, i. e.
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when-one of the tubes 90-—1 and 2 comes opposite
the justification perforation of the strip 46 which
is operative, the rod 462 acts -on' a switch 463
which is capable of moving from a contact 469 to
a contact 478. Said switch controls or cuts off
the current from a set of electromagnets 471
mounted on the wheel 472.

Opposite sa,ld wheel 472 and immediately-ad-
Jjacent same, is loosély mounted on-a shaft 474 a
steel wheel 473 forming part of a system which
includes the wheels- 473 and 413 bis which-are
coupled to one another by the belt 415:and the rod
476 pivoted on the cranks 41T—i and 2 (Fig. 34).

5

10

The bar 453 which can slide in a guide 454 can

register the lateral movements of the rod 416 by
means -of the roller 416:.and of the retracting
springs 483.

15

Returning- to the slider (Figs. 20-30-31), the -

movement of which was started by the “justifi-
‘cation” signal as soon as one of the vacuum tubes
90—t and 2 of the valve 91C-secured to the slider
comes opposite the perforation of the justification
signal of the operative strip, the valve immedi-
ately becomes operative owing to the action of the
cylinder 48! and the switch 463 cuts off the sup-
ply from the electromagnets 471, The wheel 413,
which by hypothesis, was magnetically engaged
with the wheel 474, is released and, by the action
of a spring, returns to its inoperative position car-
rying the crank 477—I or 2 into a vertical posi-
tion thereby causing the bar 453 to move into
its extreme forward position and the end 452 of
said bar comes into contact again with the end
of the rod 481 of the piston sliding in the cylinder

~449, which corresponds to the zero position (Figs.
32-33-34).

The slider 456 and the justification -valve BlC
continue their travel, then, the motion being re-
versed, return towards the starting point; when
the vacuum tube 90—I or 2 of the valve 9iC
again passes over the justification perforation of
the operative strip, the valve 91C again becomes
operative and, acting again on the switch 463,
closes. the supply cireuit of the electromagnets
471 ; the wheel 413 engages magnetically with the
wheel 472 and accompanies same up to the end

of its revolution, the slider 456 returning to its _

starting position.

At this instant, the rod 478 undergoes a lateral
movement which corresponds exactly or propor-
tionally to the movement of the first rod 156 of
the. justification grid of the tabulating machine
for the same line of the text, which -movement
is transmitted to the abutment 452 and main-
tained throughout the duration of the line, the
electromagnets 471 remaining: energized and
locking the system in the position which it has
acquired,

4. System for transmitting the justification
movements to the composing forms

The mechanism for driving the carriage 224
comprises a “coupling bar” 495 (Figs. 3 and 39),
the two sides of which are formed, one by two
soft.iron blades 256 and 286 and the other by a
soft iron blade 225.

Electromagnets 496—I1 which are housed in the
body of the coupling bar and which can mag-
netize the blade 285 are kept almost constantly

energized, their supply only being cut off during-

the change of line, by the upsetting, by the lever
435, of a mereury switch 439 (type 401) but with

only one outlet wire (Figs. 5 and 8).
The electromagnets 496—2 which -can- mag-
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netize the bar:225 are intermittently -supplied:by-.
the wheel: 503 (Fig.. 35). which:forms a :switch:..
The periphery of said wheel 563 which is mounted::
on the shaft 486; forms a pole piece and is.broken:

by a short section of insulating material-504; -
around said ‘periphery rolls a roller 505~‘ which. -
closes the cireuit. 2

The coupling bar 495is supported by: the rollers..
25%8:and can move along-the rod 419 parallel: to:.
the carriage 224 (Fig. 3): and-slightly. retracted -
from said carriage. It is also capable of oscillat«.
ing slightly on the rod 419 .(Fig. 39-bis). whichihas:
the effect, by the influence:of the magnetism of *
the electromagnets 485—1 and 2; of bringing. the.,
blade 259 into contact with the carriage.224:with=,
whichy it becomes. fast and the blade-225:in.suech:.
a position that it-can, at-a point-of:their.travel,:
magnetically fix the movable justification- parts;:
as will be seen hereinafter.

During the short: periods. when: the. electro-..
magnets 496—1 are not supplied (change.of line);;
the coupling bar oscillates on-the rod 479:by.ibs-
own weight, thereby disengaging it from-any-con-..
tact with the carriage 224.on the one hand; .and
with the movable justification parts-on the:oth’er,a
hand.

A vertical shaft 480, the- contmuous rotary::
movement of which is controlled by:-the. drive
shaft, drives a cam- 481 on which is' fixed-the
small roller 482: Finally, the upper part of said:
shaft terminates by a bevel gear 484-(Fig: 55).

On the shaft 485.-is loosely mounted :a- bevel:
gear 486 meshing with the piston 484 the gear-up:.
ratio being such that the wheel 486 rotates:four
times slower than the pinion 484. '

Said wheel and its hub 487 are connected; by-a:
spiral spring 488; to a light part 489 also-rotating.-:
on the fixed shaft 485, said part 489 comprising:
a central body 489 carrying four rods490.: Along
:each of said rods can slide a small steel:blade 4914
forming a kind of movable “hinge,” the maxi-.
mum longitudinal movement of said :“hinge” be-
ing equal to the largest justification width pro-.
vided. The central body 489 carries;. at its rear:
part, four small pins 482 (Figs. 35~37-38).

For each revolution of the wheel 486, the part-
489 also effects a complete revolution; however--
the revolution of the part 489, which is-driven
with a certain degree of freedom- by the spring
488, is effected in four stages, the stoppages of"
rotation being controlled by the escapement-£93 "
which, at each revolution of the shaft 480, 1s¥
lifted by the roller 482 (Fig. 37).

At each stoppasge of the part 489, the metal-
hinges 491 are in the position of Fig. 38, i. e. three
of them hang vertically below their-rod 490, one -
of them only being held-in the horizontal Posi~
tion by the bearing rod 494. )

This latter hinge has one -of -its ends-exaetly
at the:height of the point of -utilization of the
lever 84 of the justification mechanism and the-
end of the rods-of the pistons sliding-in the-
cylinders 488—489 (Figs. 36A and B).

If it is assumed that before coming to a stand-
still in its low position, the hinge 481 has been-
pushed up to the front end of the rod 490, the-
justification: movement of the lever:84-or of ‘the
rod 450 or 451 of one of the pistons of the cylin--.
ders 448 or 449 will push-the hinge 491 along.-
the rod 490 & length which corresponds exactly-
to said justification movement,- the-friction of -
the hinge 491 on the rods 490 and 494 ‘not allow«»
ing the movable part to exceed the - movemenb«
which'is applied to it.

The roller 482 acting on the-escapement 493‘»
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causes. the part 489 to rotate & quarter revolu-
tion; the “justified” hinge 491 escapes from the
bearing. rod 494 and presses against the blade
225 of the “coupling bar” 495 which fixes it by
magnetism by the action of the electromagnet
496—2, the actual width of the hinge and its
relative position enabling it, by the underneath,
to pass a certain length beyond said bar (instead
of being actuated by the lower part, the hinges
481 could just as well be provided with a lateral
actuating projection).

Pivoted at 497 and urged by the small spring
483, o lever 4938 carrying the grooved roller 439
registers the movements which are imparted to
‘it by the rotation of the cam 48f and transmits
‘them to the free section of the hinge 481 which
‘is pressed against the bar 256 by means of the
-arm 580, according to the justification position
.of the hinge 48i2; the arm 500 comes into con-
‘tact with the hinge 491 more or less immediately,
‘but in any case the arm 590 is designed to ac-
tuate the hinge up to the end of its possible travel,
i. e. up to the end of the rod 498.

This - mechanism therefore transmits to the
composing form, through the intermediary of
the coupling bar 495, the left to right movements
for all the letters and signs, accordlng to their
justification widths.

Things are arranged in such a manner that,
while the justification mechanism is justifying
the hinge 491—1{, the arm 509 transmits the justi-
fication movement to the hinge 431—2 and so
on the composing forms.

The supply to the electromagnets 486—f and 2
is cut off by the wheel 503 at the precise instant
when the -hinge 482 is to be released, thereby
making possible the rotation, through a quarter
revolution, of the part 459.

Thus, during the short lapse of time of letter
signal the followmg sequence of operations takes
place: .-

(g) During the ﬁlst part, which is relatively
the longest, the new character is selected and
locked, the justification of said character is reg-
istered and, as it were, placed in store, by the
hinge 491!; the justification of the previous char-
acter is transmitted to the composing form, then
the hinge 4811is reset to zero.

(b) During the second part, the shortest, the
photographic’ exposure.is effected, then the part
489 for registering the justification moves for-
ward a. quartel revolution and the justification
mechanism proper returns to the inoperative
position; the a1phabet disc starts to rotate again.

MECHANISN" FOR CHANGING THE ALPHA-
. BET DISC

This mechanism comprises:

(1) Carried by an arm 520 forming the ex-
tension of the light box 2635, a system of wheels
522—523 (Figs. 34 and 35) which are secured to
their shaft, the -wheel 222 forming the driving
wheel, with its roller 524, of the Maltese cross of
the plate 267 bis, and the wheel 523, with ifs
conical teeth forming the driving wheel (Fig. 34).

This system of wheels, which is normally kept
inoperative (the wheel 523 locking the Maltese
cross by means of its section 525 inserted in one
of the recesses 204), can be rotated by the ro-
tary assembly comprising the bevel gear 521, the
shaft 529. and:the bevel gear 528 meshing with
the Wheel 523. .

Said rotary assembly is supported by the gulde
531 :which..is-allowed by an articulation 533 a
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very slicht angular displacement which places
the wheel 527 in contact with the bevel gear 534
mounted on the continuously rotating shaft 440.
These two wheels 527—534 may be provided with
intermeshing conical teeth or may act by fric-
tion (Pigs. 34, 35). _

The angular displacement of the assembly is
controlled by a piston 535 sliding in the cylinder
536 housed in the projection box, the suction in
said cylinder being controlled by a single acting
type 418 valve which obeys the change of alpha-
bet dise signal.

(2) A rod 357 supported by the oscillating
lever 358 pivoted on the projection hox is piv-
oted by one of its ends 358 to the rod 327 and
carries, at its other end, a roller 329 which, by
the pull of the spring 324, is constantly pressed
against a cam 325 mounted on the face of the
wheel 522 opposite the flap 211 (Fig. 36).

The “change of alphabet dis¢” signal by means
of suitable electric connections, acts on the wind-
ing of the electromagnet 385 controlling the
space (without justification) for neutralizing the
optical ray and, through the piston 535, presses
the wheel 527 against the wheel 534 of the shaft
448; the wheels 522—523 are immediately ro-
tated, the cam 325 pushes back the rod 357 and
the roller 359 of the rod 527 is disengaged from
the rod 338 for stopping the plate 207 bis and,
through same, the plate 207. Meanwhile the rod
327, by the action of the spring 324 and of the
roller 320 on the cam 325, has been retracted
towards the centre and the roller 539 has again
come into position in the path of the next stop
rod 238, so that when the plates 207 bis and 207
have moved forward one division, the roller 339
and the rod 327 retain the stop 338, and the next
alphabet disc is thus placed in the operative posi-
tion (capital or small letters according to the
position of the wheel 335 before the changing of
the alphabet disc).

The degree of freedom allowed the plate 207
bis relatively to the plate 207 and the action of
the spring 203 automatically compensate any play
of the plate 207 and of the wheel 522.

If the gear-up ratio of the wheels 534-—527 and
528523 is suitably chosen, such, for instance,
that it requires three revolutions of the shaft 440
for one revolution of the wheel 523—522, it is
only necessary, in order to obtain the change of
any alphabet disc and its replacement by any
other, to repeat the change of alphabet disc sig-
nal a number of times equal to the number of the
alphabet discs to be passed over multiplied by
three, this repetition being automatically effect-
ed according to the method hereinafter indicated.

DEVICE FOR ADJUSTING THE OPTICAL
SYSTEM AND THE JUSTIFICATION MECH-
ANISM ACCORDING TO THE CHANGES OF
THE COIEFFICIENT OF PHOTOGRAPHIC
ENLARGEMENT OR REDUCTION

On the front part of the sleeve 232 of the opti-
cal system leaving the aperture 238 uncovered,
can rotate with running friction a second sleeve
506 on which are mounted the plate 507 and the
gear 508 (Figs. 4 and 47).

The two faces 50T—I and 507—2 of the plate
are provided, along imaginary radii dividing the
circumference into a number of equal arcs (for
instance 24 in the figure) with stops 509, at the
rate of .one stop per radius, on each face of the
plate 507 (Figs. 40 and 41).

Said stops are more less distant from the centre
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according to the distance determined by the opti-
cal law-which fixes: the distance .of the lens and
of the plane of projection from the image to be
projected; proportionally to the focal length of the
lens and the ratio of: optical enlargement or re-
duction, the position of the source of light being
fixed, and account being taken -of the lengths A
B and C D-which are fixed by constr»uction (Fig.
4).

If it is assumed that the disc:507 is kept sta-
tionary in such a manner that one of its im-
ginary radii-is in alignment-with- the axis of the
guideway 231 of the optical system (Fig.-4),it is

" ronly necessary, in order to-give the optieal sys-
tem g predetermined ratio of enlargement, if the
location of the stops 509 has been accurately
fixed, to press the end of the rod 236, and of the
‘plate 245 (Fig. 4),of the sliders 235 -carrying
the lens and the sliders 243 carrying:the: prism
respectively against both of the stops 508 of the

"sides 507—1 -and:501—2, for.instance by pulling

“two'rods 519 and 51 {-attached to the two sliders
235 and 243 and secured to pistons:512—1 and 2
sliding in. the cylinders 513—1-and 2 which are

“controlled by a double acting type 419 valve.

If the number of the pairs of stops 589 is suffi-
cient there can thus:be distributed over the plate
50T a scale of photographic enlargement and re-
“duction'which is sufficient to express all the varia-

“tlons. which: are likely to-be used in practice (1,
34, 1, 1% ete, up-to-the ratio 4 for instance).

It should be noted that in practice; the whole
scale can be used for the same alphabet, the re-
production of a given:alphabet only remaining

correct for a fairly small enlargement ratio, but -

“the greatest. enlargement ratios‘can be used in
“order to obtain, in’ composing, correct.large body
characters from alphabet discs in'which the char-
acters for projection are voluntarily deformed in
their reduced size.
On the sleeve 232 is also mounted a gear: 508
‘which:meshes with .gear 52 on the one hand,
-and with a gear 513 bis on the other hand (Fig.

4.

The gear 512, like the plate 587,
with a set of stops 514 which transfer the arith-
‘metical ratios of photographic enlargement or
‘reduction corresponding to the stops 589 of the
plate 507.

Ina plane parallel to the wheel 512 can move ;

‘vertically along the guideway 118, the slider (18
—of the lever 84 for transferring the photogravhic
enlargement or reduction. ratio’of the justifica-
“fion mechanism: (Figs.’32,°83). At eéa¢h éhange

of photogranhic- enlargement ratio, the appro- :;

priate signal controls, inter alia. fivet hv g-afian
“in the cylinder {15, the maximum  lift. of the
‘slider 18 then, when. the signal disappears, the
‘suction in the opposite direction in the same cyl-
inder causes the slider. | {8 to move downwards
‘until .the fincer 815 of said slider abuts aeainst
the stop 514 of the wheel 512, stonping its opera-
‘tion‘and determining the new enlargement ratio;

"MECHANISM FOR CONTROLLING THE
“SYSTEM OF PHOTOGRAPHIC ENLARGE-~
MENT

" The wheel 513 (Figs. 1, 47,-48) ig provided,
‘round ‘its -periphery, with as many tanned holes
517 as there are imaginary ‘radii-and therefore
stops 519 or 514 on one face.of one.or the other
of the wheels 507 and'512. “Before a composing
operation is started, the operator, after having
-selected. the. suitable enlargement. ratios,. screws

is provided :
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a stud- 518 into each hole.-517- corresponding- to
the desired enlargement ratios (Fig.48).

Parallel to the wheel 513 (Figs. 47-49) and
slightly to the rear, are mounted on the shaft
544 the group of wheels 545—546 which are-se-~
cured together and the free-wheel 552.

The wheel 548, by the-action of the roller 548
at the end of the spring, deteérmines the rota-
tion of the wheel 846 through regular angles.

The wheel 546 is.provided.with a- number of
teeth (8 -in Fig.-49) -which are adapted succes-

.sively to intersect the circumference of the tapped

holes 517 of the wheels 513 and a locking projec-
tion -550.

‘The wheel 882 is cut out in the shape “of a
Maltese cross with-8 recesses 553; said - wheel being
provided with-a stop 554 opposite the projection
850, .
The rotation and the stoppages of the wheel
552 are-controlled in-a similar -manner to those
of the plate 287 bis by a system: of wheels:555—558
which are secured together by their- shaft; the
wheel -855  forming - the -driving wheel- for the
Maltese cross,-with its roller -and its: stopping
zone 557, the wheel 558 with -its bevel” teeth
forming the driving wheel.

This system of ‘wheels 555—558 whmh is'nor-
mally kept inoperative, the wheel 535 stopping
the Maltese c¢ross by means of its-section 587 in-
serted in one of the recesses 553, can be rotated
by the group comprising the bevel gear 588, the
shaft 548 and the-bevel gear:56 -meshing with the
bevel gear 547 of the shaft 420.

This assembly, which is articulated-at 582, can
undergo, by the pull of a. piston contained in the
cylinder B43, a slight angular displacement:which
brings the wheel 561 into.contact-with. theswheel
847 of the continually rotating shaft 448. These
two wheels may be provided -with bevel teeth.or
may act by friction. .

The an~ular displacement of the assembly is
controlled by a-piston sliding in the-cylinder 543,

. the suction in the cylinder being controlled by

a single-acting  tvpe ‘418 valve ‘obeying -the
“change of enlargement ratio” signal.
Said signal thus causes the wheel 552 t~rotate

‘at a rate, for instance, of one recess 533 for 3

revolutions of the shaft 448,

This “change of enlargement ratio” signal, by
means of suitable electric-connections. -acts on
the winding of the electromar~net 385 (Fig. 48)
controlling - the space. without justification, for
neutralizing the optical ray.

Operation.—Assume- that- the commnosin~ ma-
chine is-operating with any enlareemsnt ratio;
the point of the stud 548 -of the wheel 513 zor-
responding to this ratio is locksd in contact with
cne of the teeth of the wheel 84% (position of
Fig. 49),-which :is itself locked. by its proiection
§59 in contact with the stop 554 of the wheel 572,

If this enlargement ratio-is to be replaced by

- .the ratio shown, for instance-by the 3rd .thread-
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ed stud 518 (which may reprezent. a. .difference
measured by any number of tapped holes 547 of
the wheel 513), it is only necessary. tn repeat
three times. the ‘‘change..of ‘enlargement. ratio”
signal. ]

This. signal three-times repeated- causes: the
wheel 532 to he fed three recesses forwards-and
locks. it in this new. position,

Then a “start the mechanism” signal-becomes
operative and, by acting on the suitable type-4{8
valyes, simultaneously produces:

(@) The: suction-4n- the.cylinders: 8138—I( -and

-2 of the pistons. connected to the rods-560 and 5ii
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(Fig. 4) and the return to their extreme left-
hand position of the sliders 235 and 243, disen-
gaging the stops 509 of the wheel 587;

(b) The suction in the cylinder i{5 (Figs. 42-
43) of the piston connected to the rod 59 and
the raising of the slider ({8 to its extreme higzh
pesition, disengaging the stops 5i4 of the
wheel 552;

(¢) The suction in the cylinder 583 of a piston
connected to the rack 559, causing the rotation
of a gear secured to the wheel 513 by a ratchet
device and thus the slow rotation of the whole
system of wheels 513—5{3 bis-508—507 and 514
(Fig. 47). The first two studs 518 of the wheel
513 which are encountered feed the pair of wheels
545—546 two divisions forwards, when the third
stud in its turn encounters the tooth of the wheel
546 and pushes it until the projection 539 of the
wheel 546 encounters the stop 554 of the wheel
552, thereby locking the whole system, the wheels
507 and 512 having placed their appropriate stops
500—1{ and 2 and 512 in a suitable position.

When the “start” signal has died out, its dis-
appearance produces, by reverse suction of the
double acting type 418 valves in the cylinders
513—{ and 2 and 515 (see above):

(1) The suction of the sliders 235 and 343 to-
wards the right until their rod 236 and plate
245 abuts against the fresh stops 508—I1 and 2
of the wheels 507—I and 2.

(2) The downward suction of the slider §i8
until the finger 516 encounters the fresh stop
514 of the wheel 5{2.

The change cf the optical enlargement ratio
is thus effected in a stable manner, the suction
continuing to be exerted in the same direction
in the cylinders 513—1{ and 2 and 5§15, preventing
any play of the sliders and locking the wheels
507 and 5{2 owing to the pressure exerted on
their stops 509 and 5{4 which are engaged.

The rack 588, contained by suction on its driv-
ing piston in the cylinder 583 by the reversed ac-
tion of the double-acting type 410 valve, returns
to its original position, the driven gear wheel
then being disengaged, by the action of its ratchet
device, from the wheel 5i3.

During the movements of the slider 243, it is
important for the carriage 224 to be secured to
said slider, so as not to alter the relative posi-
tion of these two parts.

For this purpose, at the right-hand end of
the plate 245 (Figs. 3—4) of the slider 243, beyond
the limit of the travel of the bar 88 and thus
of the carriage 224, is mounted a plunger elec-
tromagnet 208 which can magnstically fix the
connecting bar 435 at any point of its blade 238,
thereby securing the carriage 224 to the slider
243,

Said electromagnet is provided with a double
supply:

(1) On the one hand, by its connection to the
circuit of the “start’ signal which supplies the
electromagnet throughout the entire duration of
said signal,

(2) And on the other hand, direct from the
electric source, through an “inertia” switch
mounted on the slider 243.

Said switch comprises (Fig. 6) a type £0{ mer-
cury contact (Fig. 8) with a single outlet lead
403, mounted on a small rocking shaft of the 420
type. On said shaft is fixed a rod 434 which is
loaded, at its upper part, by a weight 485, it be-
ing possible, by rocking the shaft 489, for said rod
to assume two extreme positions placing the type
491 switch in the “closed™ position or in the
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"«gpen” position. Normally, i. e. when the slider

243 is located towards the righi, the inertia
switeh is in the open position, but at the end
of travel of said slider towards the left, the in-
ertia moves the weight 465, the switch moves into
the closed position, thereby retaining the supply
to the electromagnet 288 when the “start” signal
flies out and the slider 243 is then carried to-
wards the right, still secured to the carriage
224, to bring the plate 245 against the stop 208,
i. e. when the travel of the slider 243 and conse-
quently of the carriage 224 is definitely complet-
ed, the inertia switch operates in the opposite
direction, cutting off the current and releasing
the carriage 224.

INTERLINE SPACING

Interline spacing is effected in the following
manner: ’

The frame 25! which is guided by the slide-
bloeks 282 can move downwards along the guide
columns 2689, but remains constantly urged up-
wardly by the cords 251 passing over the pulleys
252 and their counterweight 255 (Fig. 3).

At the lower part of the frame 251 are ar-
ranged two racks 248 guided by the slides 249.
Two gearg 115 fast on a transverse shaft 176 can
drive said rack and produce the interline spacing.

On the same shaft 17§ is fixed outside the
camera 285, a very fine toothed ratchet wheel
343, with its retaining pawl 347.

On the end of the same shaft 176, there can
rotate loosely:

(1) A lever 345 provided with a pawl 349 for
driving the ratchet 342; said lever is constantly
urged in the direction of the arrow by the spring
350 (Fig. 5); its travel, from the end of travel
radius OA can be limited at will along the slide
35f provided with interline spacing reference
marks, by locking in the slit of said slide, a
stop 434.

(2) A lever 433, the rocking movement of
which from the radius OB to the radius OA is
controlled by the rod 437 of a piston sliding in
the oscillation cylinder 438 by the action of the
interline spacing signal. In its rocking move-
ment, the lever 435 first reverses the position of
the switch 438, cutting off the supply from the
electromagnets 496 of the coupling bar 493, then
encounters the lever 348 at its stopping point
fixed by the operator on the slide 351 and carries
it along up fo the radius OA, thus causing the
shaft 176 to rotate proportionally to the position
in which the lever 348 is stopped, which rotation
drives the racks 248 and determines the interline
spacing.

The return of the lever 435, when the interline
spacing signal ceases, causes ipso facto the re-
turn of the lever 248, the position acquired by
the ratchet 343 being maintained by the pawl
349, and the switch 439 to he reset to the closed
position.

At the end of the composing operation, the
operator by exerting a certain pressure on the
handle 464 of the ratchet wheel 342 produces a
slight lateral displacement of the wheel by slid-
ing on its shaft, thereby disengaging it from the
pawls 347 and 349 and, by rotating the ratchet
thus released, in the opposite ‘direction to the
arrow, replaces the frame 261 in its original posi-
tion, i. e. in the high position.

TRANSMISSION OF THE
DRIVING MOVEMENT

" The mechanism of the composing machine is
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synchronously controlled by two vertiesl- drive
shafts 440 and 480; the shaft 447 operating the
shutter 392 and accessorily the alphabet disc
changing mechanism and the enlargement ratio
changing mechanism by means of the wheels 524
and 547, and the. shaft 430 operating the mech-
anism for {ransmitting the justification move-
ments (Fig. 25); furthermore, this shaft drives,
by means of bevel gears, the shaft 310 of the two
mechanisms for feeding the strips 45 (Fig. 13)
(in order to enable the Iéver.389—2 to be driven
eccentrically the shaft 3i¢ forms a crank).

The two shafts 446 and 488 are-driven by the
drive shaft 467 by means: of bevel gears 537 and
538. Every care is taken to prevent the vibra-
tions of the motor from being transmitted to
the composing machine (for instance by mount-
ing the motor independently of the frame of the
composing machine) (Figure 1).

I claim:

1. In a printing device, a first strip for regis-~
tering the text to be printed termed a normal
strip, & limit signal preceding each line in the
normal strip, a second strip for registration
termed the correcting strip constituied inde-
pendently from the first named strip and com-
prising the corrections to be applied to the orig-
inal text registered on the normal strip, said
second correcting strip comprising as correcting
lines the limit sighals corresponding to each limit
signal of the normal strip, only for the lines of
this strip which are to be corrected, and regis-
tration signals only for the lines being corrected,
this correction capable of being totally different
in the number of lines and containing the lines
for correcting the original text registered on the
first strip, so that if the number of lines in the
corrected text is equal to the number of lines in
the normal text the registration signals of each
line are inserted by means of the limit signal and
if the number of lines in the corrected text is
less than the number of lines in the normal text,
the registration signals of the corrected lines are
inserted by means of the limit signals, the limit
signals  corresponding to the corrected lines of
the original text which do not have their equiv-
alent in the corrected text, being followed for
each one of these lines by a correction signal and
a blank space constituted by a single division
without signal, whereas if the number of cor-
rected lines is greater than the number corre-
sponding to the lines in the normal text, the limit
signals are inserted on the correcting strip for
each line of text to be corrected from the normal
strip, the two final limit signals inserting the
entire supplement of the corrected text with re-
spect to the original text, this supplement being
equivalent to many of the lines of the composi-
tion, the division in the lines of the composition
in the supplementary text being assured by sig-
nals which are termed interline spacing and jus-~
tification signals and which are placed in suitable
locations, 4 correction signal behind each limit
signal of the correcting strip, driving means for
advancing the correcting strip by one division
when the limit signal is 51multaneous]y presented
by the normal strip and the correcting strip, driv-
ing means for unrolling the normal strip only
during the interval when the limit signal of the
correcting strip is followed by a blank without
signal, driving means for unrolling the correctln_g
strip up to the next limit signal when a limit
signal is followed by a correcting signal, means
to assure the unrolling of the normal strip simul-
taneously with the correcting strip and to render

30

ineffective the.action of the registering signals:on
the normal strip, an impression device,.a justifi-
cation device, and means operating the impres-
sion device and the justification-device frem the
registering signals of the normal strip or-the cor-
recting strip, followmg the. selection onel ated by
the aforesaid means.

2. In g printing device, a first strlp for reg1s-

" tering the text to be- printed termedia mormal
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strip, & limit signal preceding each line in the
normal Strip; o sesond strip for. registration
termed . the correeting strip constituted. inde-
pendently from the fifst named strip and com-
prising the eorrections to be applied to the origi-
nal text registered on the normal- strip,- said
second-correcting strip-comprising as correcting
lines the limit signals corresponding to each
limit signal of the normal strip, only for the lines
of this strip which are to be corrected, and regis-
tration signals only for the lines being corrected,
this correction capable of being totally different
in the number of lines and containing the lines
for correcting the original text registered on the
first strip, so that if the number of lines in the
corrected text is equal to the number of lines
in the normal text the registration signals of
eachline are inserted by means of the limit signal
and if the number of lines in the corrected text
is less than the number of lines in the normal
text, the registration signals of the corrected
lines are inserted by means of the limit signals,
the limit signals corresponding to the corrected
lines of the original text which do not have their
equivalent in the corrected text, being followed
for each one of these lines by a correction signal
and a blank space constituted by a single divi-
sion without signal, whereas if the number of
corrected lines is greater than the number cor-
responding to the lines in the normal text, the

“limit signals are inserted on the correcting strip

for each line of text to be corrected from the
normal strip, the two final limit signals insert-
ing the entire supplement of the corrected text
with respect to the original text, this supple-
ment being equivalent to many of the lines of
the composition, the division in the lines of the
composition in the supplementary text being
assured by signals which agre termed interline
sbacing and justification signals and which are
placed in suitable locations, a correction signal
hehind each limit signhal of the correcting strip,
a testing element for the normal strip operating
during the passage of the limit signals to estab-~
lish these signals formed by the perforations, and
to-assure the continuity of fluid in a pneumatic
circuit, a first electrical contact for closing an
electrical circuit, a testing element for the cor-
recting strip operating during the passage of the
limit signals to establish these signals formed by
the perforations and to assure the continuity of
fluid in a pneumatic circuit, a second electrical
contact for closing the electrical circuit, an elec-
trical ecircuit feeding and driving means to dis-
place the correction strip one division at a time,
this circuit being controlled by the closing of the
two electrical contacts mounted in series, so that
when the limit signals of each of the strips are
simultaneously placed before their respective test
element, only the correcting strip advances by a
single division, a. closing device bringing into
play the closing of the two electrical contacts in
series to limit the advancement of the normal
strip and causing the breaking of the correspond-
ing electrical contact, a test element for the cor-
rection signal of the correcting strip which actu~
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ates the normal strip and which cuts off the
second electrical contact by its establishment of
a continuous circuit of fluid from the pneumatic
circuit, the second electrical contact causing the
activation of the entrainment mechanism for
the correcting strip, said test element being in-
operative when the correcting strip does not
carry a correcting signal after the limit signal,
and which permits the selection of the strip
which is to be ufilized, an impression device, a
justification device, and means operating the
impression device and justification device from
the registering signals of the normal strip or the
correcting strip, following the selection operated
by the aforesaid means.
MAURICE HENRI CARDON.
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