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ALIEN PROPERTY CUSTODIAN

APPARATUS FOR COPYING DOCUMENTS
AND THE LIKE

René Alphonse Higonnet and Louis N. Chereau,
Lyon, France; vested in the Alien Property Cus-

todian

Application filed April 24, 1942

This invention relates to an apparatus for the
reproduction of documents, particularly for the
taking of photographs on a continuous strip, and
more especlally to & device that makes it possible
to photograph on a flim pages of texts or flgures
or other objects. More especially, on a standard
35 mm film it is possible to photograph two pages
of text each having & size of 18 x 24 correspond-
ing to the standard picture of the silent screen.

The use of standard film makes it possible to
utilize the facilities provided by the fllm indus-
Lry, more especially those of developing and mak-
Ing reproductions or copies.

According to certain features of the invention,
control of the exposure time s effected by purely
electric Improved means; these means permit
variation of the exposure time by the mere ma-
nipulation of a knob. A relay circuit is provided
for the purpose of preventing douhle exposures.

According to one embodiment, the camera does
not contaln any mechanical shutter, the me-
chanical control of which might cause a slight
vibration that would injuriously affect the sharp-
ness of the picture. The tubes are lighted to
dark red in the usual way and are automatically
stepped up in voltage for the photographing.
According to other features of the inventlon, use
is made of an electrically controlled shutter. For
the filing of the films it 1s advisable to divlde
them into strips, e. g. of 6 pictures, 5 being re-
served for the text, 1. e. for 10 pages, and one
picture being reserved for a reference that can
be photographed on the film in large letters visi-
ble to the naked eye as soon as the pictures have
been taken.

In order to permit the operator to do this work,
there Is provided & metering circuit which glves
a signa] after the 5th plcture, thus waming the
operator that he must reserve the following shot
for photograph of the reference of the following
serlies. This metering relay consists, for exam-
ple, of a chain of relays which look successive-
ly after each pleture and finally actuate a relay
that cuts off the lighting circuit of the tubes
or else actuates a relay or some other device so
as to warn the operator. Other metering sys-
tems may also be used.

The invention 18 explained hereunder in the
deseription of embodiment exampies given with
reference to the appended drawings, in which:

Fig. 1 18 a schematic view in perspective of a
camera for photographing on microflilms, accord-
ing to the {nvention,

Fieg. 2 is a diagram of the automatic electric
control of the exposure time and of the metering
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system, according to the features of the inven-
tion.

Referring to Fig. 1. the advance of the fllm is
effected by means of a claw control, by turning
the knob 1.

This knob carries a cam 2 provided with a
ramp, and attached to the cam by means of a
spring there is a finger 3 which can enter a slop-
ing eyehole 4.

Turning of the knob in clockwise direction first
releases the presser 5 which holds the film in
place by means of a plate and springs 8¢. Then
the finger 3 abuts azainst the bottom of the eye-
hole 4 and actuates the feeder reel T which in its
turn draws along the flim; after advancing by
one frame, the finger abuts against the support
6. By then turning anti-clockwise, the finger
3 comes out of action owing to the slope of the
evehole 4 and the res] T remalns stationary. At
the end of its path of travel, the fingers 3 drops
into the eyehole 4 bis, which is symmetrical with
the eyehole 4 with respect to the center of the
cheek of reel T, and the presser is pushed by the
ramp of cam 2; by tilting the presser, the con-
tact 8 has thus been closed at that moment and
the epparatus is ready to operate for another
pleture. For this it is sufficlent to press down
the button 9.

The current feed (network) Is connected to the
terminals Bl from where the current actuates a
synchronous motor MS, which serves for fur-
nishing well determined i{llumination times, and
also feeds the tubes L across the resistance R.
It Is by short circulting this resistance that the
intense luminous flux that permits the photo-
graphing 1s obtailned. The rectifler RD, which
has ong outlet terminal () grounded, {5 fed
by means of the {ransformer T3. The camera’s
commutator 8 has also one terminal grounded.
Depression of the button 9 actuates relay Rl
whieh closes contact Cl1 and this contact will
remain blocked as long as contact 8 is closed.
There are two cases to be considered:

Ist case—Upon depressing the button 9, the
cams Ca are in such a position that the cireuit
B2, B3 is closed by means of Ca. If It is desired
to have the exposure time that has been deter-
mined upon, the apparatus will have to wait un-
til Ca passes again before operating. This is
obtained in the following way: Depression of the
button 9 actuates relay R2 which closes contact
C3 and opens C2.

If the circuit b2, b3 15 closed by Ca, relay R2
will be blocked, because the current will pass
through R2 and C3 to close again over ground.
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C2 will accordingly remain open and the mercury
contact Cm wlil be 1solated. As soon as the mo-
tor has rotated by an angle sufficlent for break-
ing the contact Ca, relay R2 will cease operat-
Ing and, as soon as contact Ca is made again,
the current will pass through RB on to the bat-
tery which it will actuate and cause the tilting of
the mercury switch Cm which will short eircult
the resistance R and step up the voltage of the
tubes L, thus making it possible to photograph.
This will contlnue as long as Ca cloges the cir-
cult, 1. e. durlng a predetermined angle of rota-
tion of the motor.

2nd case.—Depression of the button 9 places
the eams Ca in such a positlon that the circuit
b2, Ca, b3 1s open.

In this case, relay R2 ceases to operate as
soon as the button 9 {s released. As soon as the
cams Ca establish the contact, the circult will be
closed by passing across relay R3 which actuates
the mercury switch, and the voltage of the tubes
L will be stepped up, as explained above.

The device described hereunder prevents dou-
ble exposures.

Relay R3 which controls the mercury switch
can not operate when contact C# is open except
when contact C§ is closed; as soon a&s cams Ca
permit passage of the current, relay R3 operates
and closes contact C4 as well as contact CB.
Since contact C5 is clased, relay R4 will operate
in its turn and will open contact C6 and close
contact C1. Since, by passing over the contact
C1, the current can then directly reach the posi-
tive pole of the battery, relay R4 will be blocked
as long as the circult M2, C9, C7 is closed, 1. e.
as long as contact 8 1s closed, Relay RJ3, which
operates as long as the cams Ca allow clurent
to pass, will return to rest as soon as these cams
permit no more current to pass, 1. e. when the
exposure has been made.

If, after the exposure, the button 9 is again de-
pressed without having broken the contact 9, 1. e.
without having advanced the fllm, relay R3 will
not be able to operate, because the circuit can
not close again either over contact C4, which is In
the resting position and consequently open, or
over contact C6 which s actuated by relay R4
which is blocked, as explalned above. It will
therefore be absolutely necessary to advance the
film before being able to take another photo-
graph.

The operation of the meiering devlce is as
described herettnder. The clrcuit closes over the
ground Ml after having passed through contact

C8, relay B6 which controls contact Ci0, commu-

tator I, ahd contact C8. Relay R1 is then
branched on two 4 and does not operate. AS
already explained above, the photographing is
done when the mercury switch Cm Hlts upon
being actuated by Telay R3. This relay likewise
closes contact C4 and contact C5. As soon as
contact C5 closes, the current passes through re-
lay R4 which it actuates. This relay R4 opens
contact C6 and closes contact C1. From this
moment, relay R4 will be blocked as long as
switch 8 remains closed, because the circult M2, 8,
C8, R4, C1 will be closed; the operation of relays
R3 and R4 has not affected the metering circult
except in that the eurrent is closed over C4 in-
stead of being closed over C6. The current will
accordingly pass through relay R6, commutator
I; and contact C4 as long as the photographing
continues, 1. e. as long as relay R3 1s actuated.
As soon as the photographing is completed,
contact C4 will be broken owing to relay R3 be-
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ing no longer actuated and, since the current
proceeding from relay R6 can no longer reach
the positive pole over commmutator I, and contact
C4&, it will have to reach the positive pole through
relay RT and contact Cl0, which is closed as ex-
plained above.

Operation of relay R1 causes operation of com-
mutator I: which immediately places commutator
I in communication with contact C4,

According to certain features of the Invention,
contact 8 1s automatically broken as soon as the
flim 1s advaneced by one frame, and this will cause
relay R4 to fall back to Its resting position and
will reestablish contact C6. At this moment, re-
lay R8 will operate as described above for relay
R6 and, also as indicated above, contact C48 will
be made and contact C6 will be broken at the
start of the second photographing and, when the
second photograph is taken, 1. €. as soon as con-
tact C4 is broken, commutator I will operate in
the manner described for commutator Ii, and so
on until the 6th photograph is taken.

When the knob is turned to advance the film
by one frame before the 6th picture, relay RI8
will be actuated in the manner described above
for relay RS, and contact CI8 will be closed.

After the 6th plcture has been taken, relay
RIT and commutator I8 will operate in the same
manher as indicated for relay RT and com-
mutator Iy, As soon as the film 15 again ad-
vanced by one frame, 1. e. before the 7th picture
Is taken, relay R4 will return to rest in the al-
ready explalned manner and contact C6§ will be
made. The current proceeding from M3 will
pess through the alarm A, which may be any in-
strument or device actuated by the electrie cur-
rent, and will reach the positive by passing over
the commutators Is, Is, In, Iz, I1 and contact
C6. The current will thus close over the ground
M2, passing through relay Ri6 which 1t will ac-
tuate, This relay will close contact CI5 and will
be blocked until button 10 15 depressed. When
relay R16 comes into operation, it opens contacts
CB, which will bring back the metering device to
zero, and contact C9 which will make it impos-
sible to take any new plctures unti] the button
t0 has been depressed and relay RI6 has thus
been brought back to the resting position.

The operator's attentlon Is thus positively
called and he will know that the next picture
must be reserved for the reference legibile to the
naked eye which is to characterize the subse-
quent strip of 6 plctures.

Relay R¥ can actuate a general totallzing me-
ter Co which operates in the following manner.

When the contact 8 is closed, the clreult M2,
8, C8, RA, C6, is closed and relay R5 comes into
operation. As soon as contacts C4 and CB open,
1, e. upon taking a picture, the circult Is opened
and relay R¥ ceases to operate. On returning
to its resting position it has advanced the meter
Co by one tooth, 1. e. by one unit, and since this
mechanism repeats every time that the mercury
switch tilts, the total number of pictures taken
will be registered on the meter Co.

It is evident that the metering system em-
ployed may be different from the one that has
just been described as an example. In particular,
use may be made of devices such as step by step
selectors of the kind used in automatic tele-
phony. These instruments may be disposed so
as to advance by one step after each picture and
give a signal at the end of each series of 5 plc-
tures.

According to certaln features of the inventlon,
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the terminals b4, b5, b6, b1 make it possible to
use the sutomatic control clrcuit of the mercury
switch for other purposes.

By opening Ci1 it Is possible to branch between
b4 and b3 any device that has to be stepped up in
voltage for a definlte time. In this case, use is
made of the resistance R, this reslstance being
cut out of circuilt by manipulating the commuta-
tor I1T. It isthen possible to branch between the
terminals b6 and d1 any device that has to re-
ceive an electric current at a given moment for
a definite time.

More particularly, it is possible to branch be-
tween these terminals an enlarging system that
comprises 8 means for automatic advance; thils
will permit the making of enlargements of a film
at as rapid a speed as the photographing, i. e.
500 to 600 pages per hour, for example,

The camera may also be used for this purpose
by placing a lamp and an optical system In a
suitable position within it.

When 1t is a question of reproducing a large
number of documents it is thus possible to attain
a speed considerably greater than that of other

devices, although having to use & negative, and .,

there is the further advantage of having the
final document in the form of a positive.

In particular, the operation of the apparatus
may be made entirely sutomatic, e. g. by oper-
ating the film’s advance device by an electrically
controlled plunger or motor mechanism. The
control of the manipulating button may be com-
bined with the device for holding the two pages
of a book In one plane. If this device comprises
a sheet of glass applied agalnst the volume, it
will be sufficlent to have its switch controlled.
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If it iIs desired to avold the fatigue resulting
from the succession of flashes, use may be made
of a shutter, as provided. According to certain
features of the present Invention, this may con-
sist of a movement of the kind used in movable
frame measuring Instruments, the frame carry-
ing an extremely light aluminum vane that blocks
the luminous beam.

Transmission of & current causes the frame to
turn and the vane moves aside, permitting the
exposure. This device prevents all vibration,
since the vane reaches its shifted position with-
out vibration and without striking against any
stop.

Although the present inventlon has been de-
scribed In connection with examples of embodi-
ment, it 1s evident that it is by no means limited
to the sald examples and that the same are
capable of numerous variations and modifica-
tions without departing from the scope of the
invention.

Summary

The present Invention relates to photographic
reproduction apparatuses and in particular to
apparatuses that use moving picture film and
have automatic electric control devices that pre-
vent double exposures, and that glve the opera-
tor a slgnal for each serles of 10 pages photo-
graphed, e. g. to warn him to insert a reference
that serves for the later flling of the films per
serles of 10 pages In speclal index files,

LOUIS N. CHEREAU.
RENE HIGONNET.



