June 13, 1944. ;b caraccioLo ETaL 2,351,399

PHOTOGRAPHIC APPARATUS

Filed May 26, 1942 6 Sheets-Sheet 1

/;:_zy_z’_

4'//&7\

A §

v 2L | /R W
ol 77 ez ' ara :5/.52‘
ViA . X ; ’ M
! ‘o ] /
<z’ s : ’ g
| 2oy 2\, s RO /
I. A VT4 H i ont
/¢/ Z }I/[/[Im 4 . 772 3"‘/‘) Ms
— ,
7 5 ‘ Jés«;pé Llaraccrole
_ Pelex Caracczoly
: 2{ Gerzar7o ébracczalo
(.4 Thaded -uv( ¥ M—s




June 13; 1944.  , p caraccioLo ETAL 2,351,399
PHOTOGRAPHIC APPARATUS

Filed May 26, 1942 6 Sheets-Sheet 2

e

A5 a5 49,17

3
SRS S SO \\\\l\\l‘\\

“mw\
)
/3.

T

ABAnE 7

NNNARNNRNNANUNRARNRNNY

N

N
N
R

AN\

o t\?#m
2

ALANINRARRNRRN

Ll Ll L
N
)
A
Q
AARRRRERN
s
1
N
“
¢
V1

ANNSAIN

S5E2% P Crrucczolo
Lelix Caraccrolo
%, f"emrfa Caracceglo
,"11¢;¢‘n*1: Yxf?d—dﬁi‘guoonays




v

June 13, 1944. J. P. CARACCIOLO ET AL 2,351,399

PHOTOGRAPHIC APPARATUS

Filed May 26, 1942 6 Sheets-Sheet 3 -

| &
IR

s7 s8¢
454 ) #2-+ §

A i _

‘ - - 7
ANANNNNNN ST

%

3 nuvertors
Jb.se/pé? G‘azfncczoZo
rzelzx Caraccrolo

Gerza 770 G‘aracczalo
,‘K..,IL, Y ik e

Qitormey

sy




June 13, 1944, J. P. CARACCIOLO ET AL - 2,351,399
PHOTOGRAPHIC APPARATUS
Filed May 26, 1042 6 Sheets-Sheet 4

ANNAN

SO AN TTETETETTETEEE TS

ANARANANNARN

AL LA LR AN AMITIIINMIM AL R R Y

i[
< L2

g w‘.) entors

5Pt B Caracciolo
Felrx CaracczoZy
Gernar g Caraccrozo
hy = P4

’

wCh
"ﬁ-«-‘.é% Attorien S




June 13, 1944. | p caracciolo ET AL 2,351,399
' -PHOTOGRAPHIC APPARATUS

Filed May 26, 1942 6 Sheets-Sheet 5
Zrabe v ,
Sl € ;
har L
{ | Meror }J 51|
r N Lt
D14 1L
Arfe Sertnndy
1 ‘
| &) /XZ >
51 2
o P74
| : 7
[ ]
gt i
N i
G5 -
g E:] 2 - 57
by T -T€
g :;w”‘?fzziﬂmy O 1 ///
N (A . T 4

\if' oy R '
| #* w | B jWﬁj

N2 ‘

o/
© °

[T L v |
wr (W /24‘
=
Az
//j/— 3 : ) Q};ﬁ g]}wwtfoms
/ﬂjﬁ‘fi Y a4 JSosepl P Caruccrolo
/22 Felex (zraccrolo

v N Z Genar7o Caraccrolo
, oy . el a.-/& D
. E i . ~ ttornan 5




June 13, 1944, J. P. CARACCIOLO ET AL 2,351,399

PHOTOGRAPHIC APPARATUS

© Filed May 26, 1942 6 Sheets-Sheet 6

/i—g_z g

s

“ | &
BE

H, mea/ﬂ' -
w | 2 == %
— [R— o

|
=

53
P2
]
25—
P e IG5
| 7 < 7 /

&7

:];WWMS

So56p e B Learreccroly
Felzx Caracczoly
Gernazrgo Garaciz'ala
3 - Dé\ MC_A w(

6’""""@’\ Eittornan.5




Patented Juné 13, 1944

2,351,309

UNITED STATES PATENT OFFICE

2,351,399
PHOTOGRAPHIC APPARATUS

Joseph P, Caracciolo,
Gennaro Caracciolo, Trenton, N.

Felix Caracciolo, and '

J.; said Joseph -

P. Caracclolo assignor to Lucy C, Caracciolo,

Trenton, N. J.

Application May 26, 1942, Serial No. 444,574
(CL 88—18.4)

25 Claims,

This invention is a photographic apparatus

designed particularly to produce photographs of
substantially the size and appearance of postage
stamps, but it is constructed and arranged so as
to be applicable generally for photographic op-
erations such as copying and reproducing records,
and for making portrait photographs and com-
posite photographs. ’

One object of the invention is to provide an
sutomatic, or semi-automatic photographic ap-
paratus, which includes a supply of sensitized
paper, together with means for feeding the pa-
per across the light axis of a camera in timed
relation with the operation of the camera shut-
ter so as to produce a strip of exposures, adja-
cent exposures being separated by perforations
such as characterize the usual postage stamps.
Means are provided for severing the exposed
portion of the strip from the supply after a pre-
determined number of exposures have been made,
* Another object of the invention is to provide
means whereby the perforating mechanism may
be employed to feed the strip of sensitized paper
across the light axis of the camers in definite
timed relation to the operation of the camera
shutter, whereby to preclude the possibility of

slippage between the paper and the paper feed-

ing means.

A further object of the invention is to pro-
vide interrelated power driven mechanism for
‘operating the paper feeding and perforating
means, the paper cufting means and the shutter
mechanism of the camera, to insure proper and
repeated operation of these instrumentalities in
timed relation to one another.

Another feature of the invention is to provide
means in an apparatus of the character de-
scribed, which will enable an operator to set the
machine in operation, for & predetermined num-
ber of exposure cycles, after which the machine

will automatically stop with all parts thereof in

position to respond to a subsequent “start” oper-
ation on the part of the operator,

Another object of the invention is to provide
& combined strip feeding and perforating mech-
anism operable from a single actuating instru-
mentality, such as a rotating cam.

Another object of the invention is to provide,
in combination with strip perforating mecha-
nism mounted upon a reciprocating strip feeding
member, means for collecting and disposing of
the waste strip material from the perforating
means.

Another object of the invention is to provide
in a photographic apparatus of the character de-
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.seribed, means for adjusting the shutter operat-

ing mechanism 50 as to vary the “open” period
of the shutter while maintaining substantially
constant R. P. M. of the actuating means.

These and other objects of the invention will
become apparent from reading the following
specification in connection with the accompany-
ing drawings wherein we have illustrated and
described preferred embodiments of the inven-
tion. In the accompanying drawings:

Figure 1 is a diagrammatic view of a studio
arrangement in which the present invention is
installed. ' )

Fig. 2 is a side elevation of the camera, with
the casing in section as viewed from the same
side as is shown in Fig. 1.

Fig. 3 is a rear elevation of the camera, with
parts of the casing shown in section, as viewed

_along the line 3—3 of Fig. 2.

Fig. 4 is a fragmentary side elevation of parts
of the apparatus as viewed from the side opposite
to that shown in Pig. 2, parts of the casing be-
ing shown in section.

Fig. 5 is a detail view, partly in section, of the
perforating mechanism as viewed substantially
on iine §5—-5 of Fig. 7.

Fig. 6 is a detail view, partly in section, of the
knife as viewed substantially on the line.6-—§
of Fig. 7.

Fig. 7 is an enlargsd detail view, partly in
section, showing the feeding and perforating
mechanism as viewed substantially on the line
T—1 of Pig. 3. ‘ .

Fig. 8 is a detail view of the strip clamping

5 Imeans.

Fig. 9 is a detail perspective view with parts
in section, showing the assembly of parts car-
ried by the reciprocable member of the strip
feeding means. )

Fig. 10 is an enlarged sectional view, taken sub-
stantially on the line 10—{0 of Fig. 2.

Fig. 11 is an enlarged detail view, with parts
in section, showing the general assembly of the
knife and the reciprocable member of the strip
feeding means. '

Fig. 12 is a diagrammatic view of the control
circuit for the driving motor and the several
magnets. .

Fig. 13 is an elevation
the invention.

Fig. 14 is a diagrammatic view of a further
modification of the invention,

Fig. 15 is a plan view of a preferred form of
picture frame. . :

Fig. 16 is a diagrammatic view of a preferred

of a modified form of




2 . .
arrangement of punch elements for the perforat-
ing- unit. : ) ’

2,351,399 .

Fig. 17 is a detail of the shutter delay switch .

and cam operator.
Referring more particularly to the drawings,
wherein like reference numerals are used to des-

ignate like parts throughout, Fig. 1 diagrammati. -

- cally shows. one arrangement of & studio in which
the photographic apparatus forming the subject-

matter of the present invention may be effective. ]

ly utilized. The studio may include & room or
compartment A which is provided with & stand or
support | designed to support or position the per-
son or object to be photographed before an open-
ing O in one wall of said compartment. The
opening O in the wall 2 of the compartment is
preferably positioned with respect to the stand |
so that the head and shoulders of a person seated
" thereon will be exposed through said opening in
proper position to be photographed. On the op-
posite face of the wall 2, and within a separate
compartment B is provided a suitable frame
member 3 which surrounds the opening O. The
frame member 3 may carry any suitable decora-
tion which will appear in the finished photograph
as a decorative frame or background surround-
ing the picture of the subject, and at the lower
portion of the frame there is provided an opening
4 through which are exposed letters, numerals or
other identifying characters which may be
mounted upon a plurality of endless bands. §,
trained over spaced Tollers 6 and 7 and about
which the bands 5 are movable through the in-
strumentality of intermeshing gears 8 and 9 car-
ried, respectively, by the rollers T and plurality of
hand cranks 10, the latter extending through the

of paper or film will be severed from the supply
roll and automatically deposited within the con-
tainer 20 from which it may be withdrawn by an
operator working within compartment C, to be
subsequently processed and delivered to the per-
son in compartment A.

The apparatus housed within the casing mem-
pers 15 and (6 is designed to intermittently feed -
a light sensitive strip across the light axis of the
camera in timed relation to the operation of
shutter mechanism operatively assoclated with
the lens and cutting mechanism designed to sever
the exposed portion of the strip from the unex-
posed portion thereof, so that, depending upon
the adjustment of said mechanism, a predeter-
mined number of exposures will be made on said
strip, and the exposed portion thereof then sev- -
ered from the unexposed portion and deposited
in the receptacle 20. As previously indicated, the
strip feeding mechanism has associated there-

~ with strip perforating mechanism for perforat-

30.

~ partition wall 2 and terminating within reach of -

 the person seated upon the stand 1.
person to be photographed may, by operating the
several hand cranks (0, bring desired identifying

characters within the opening 4 at the bottom of.

the form 3. To enable the person to properly
align the several characters within the opening 4,
a-mirror 11 is provided within the compartment
B on the opposite wall 12 of said compartment,
which mirror can be seen by the person within
compartment A through the opening O of the
wall 2. .The compartments A and B and the sub-
ject positioned on the stand i, may be properly

illuminated as by lighting fixtures indicated ¢

at 13.

The photographic apparatus comprising the
present invention is mounted on the opposite face
of the wall 12 within compartment C and is in-

. dicated generally in Fig. 1 by the reference char-
acter 14. The apparatus (4 may be suitably
housed within casing members 1§ and 6 and is
shown supported from the wali 12 by suitable
bracket members {71 and 8. The apparatus 14
includes a lens unit 19 which, as shown, projects
through the wall 12 in the general direction of
the frame member 3, the opening O and the head
and shoulders of the person seated on the stand
{ which are visible through said opening. With
the studio thus arranged, it is contemplated that

‘& person desiring to have a photograph taken,
will sit upon the stand | and after properly ar-

ranging the identifying characters within the

opening 4 at the bottom of the frame, can op-
_erate a control instrumentality such as a coin
controlled or manually operated switch (not
shown in Fig. 1) by which the automatic photo-
graphic apparatus will be put in operation to take
s predetermined number of exposures, after
which: the exposed portion of a sensitized strip

Thus, 8

ing the strip around each exposure so that the
finished photographs resemble postage stamps in
general appearance. ‘ .
Referring more particularly to the mechanism,
I provide means for supporting a roll of light
sensitive strip material 2{ -within the casing’
member 15, ‘The roll may be supported upon &
core member 22, rotatably mounted in support-
ing standards 28, secured in any suitable manner.
to a supporting baseboard 24. The roll 21 is, as
shown, positioned in the upper part of the casing
{5 and is arranged to feed the strip downwardly
across the light axis of the lens 9. I provide
suitable guide rollers 25 mounted upon the board
24, and through which the strip 26 is directed.
The strip feeding mechanism comprises a
member 271 mounted for reciprocation in a sub-

. stantially vertical plane in the frame member 28,

40

secured in any suitable manner to the baseboard. .
24. As shown in Fig. 11, the frame member 28 -
is in the form of a hollow rectangular frame, the
inner faces of the vertical side members of which

are provided with opposed guideways 29, in which . '
s the reciprocable member 27 is slidingly mounted.

The reciprocable member 27 is spring biased to
its uppermost position by springs 30, tensioned
between spring supports 31 carried by the under-‘
side of the member 27 near its lower end, and the
inner face of the upper end piece 32 of the frame
member 28. The member 21 is further provided
with an exposure aperture 33 which, when the
member 21 is in its uppermost position, is out of
alighment with the light axis of the lens 19, but
which, when moved to its lowermost position, as
will be hereinafter explained, is in alignment with
said lens. 'The exposure aperture 33 is preferably

- closed at the end thereof remote from the lens,

60

with & glass or other transparent sheet 34, to
give proper support to the strip 26 at the point

of exposure.

[ib]

iz

~ The reciprocable member 21 is provided near
it lower end with an outstanding cam follower
35. The cam follower is provided with attach-
ing flanges 36 at its lower end, said flanges being
provided with elongated apertures 31, through
which pass suitable securing devices 38 for se-
curely mounting the cam follower on the mem-
ber 21. The elongated apertures 31 provide
means for proper adjustment with respect to

‘the cperating cam, presently to be described, to

inwre proper alignment of the exposure aperture
33 with the lens 19 at the time an exposure is
made, . o ’

The means for perforating strip 26 comprises.
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& perforating unit indicated generally by the
reference character 39 in Fig, 7. As there shown,
the unit 38 is mounted on the member 27 near
the upper end thereof and is arranged to be actu-
ated by an arm 49, the upper free end of which
overlies said unit 39. The arm 40 may be
mounted in any convenient manner and I have
shown it mounted upon a pivot member 42, sup-
ported transversely of the member 27 in the
side plates 43 of the cam follower 35. Wall 44
of the cam follower, which engages the operating
cam, is slotted at 45 so that the arm 40 extends
through the slot 45 in & position generally par-
allel to the member 21.

The perforating unit 39, as best shown in
Fig. 5, compsises a bar 46 mounted for sliding
movement upon spaced guide pins 47, mounted
upon and extending substantially perpendic-
ularly from the surface of the member 27 which
les adjacent to' the strip 26. The bar 4§ is
maintained in spaced relation to the member 27
by coil spring 48 mounted upon the pins 47 be-
tween the bar 46 and said member 21. A plu-
rality of perforating punches 49 are carried by
and project from the under side of the bar 48 and
are arranged to cooperate with a plurdlity of
aligned punch receiving recesses 50 provided in
the member 27. Normally, the spring members
48 bias the bar 46 and the punch 49 carried
thereby to a position in which the free extrem-
ities of said punch members are in spaced rela-
tion to adjacent surfaces of the member 21
whereby to permit free movement of the strip
therebetween. The perforating unit 39 includes
means for stripping the strip 26 from the punch
members 49 after a punch operation, and to this
end a combined stripping and pressure plate 5!
is mounted upon the bar 46 and occupies & posi-
tion between said bar and the member 21, as
clearly shown in Fig. 5. The pressure or strip-
per plate §f is carried by bolt members 52 se-
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cured thereto and which pass freely through the -

bar 46. Spring members 53 are mounted upon
the bolts 52 to maintain the pressure plate 5i
in spaced relation in respect to the bar 46.
Thus, when the bar 486 is actuated to perform the
perforating operation of the strip 26, as will be
hereinafter described, the pressure plate 5{ first
contacts the strip and maintains the resilient
bressure thereon until after the punch members
49 have entered and have been withdrawn from

the punch receiving recesses and have again .

assumed a position in spaced relation to the
strip 26.

The arm 40 carries at its free upper end a
pair of adjustable contact screws 54 whereby to
regulate and properly maintain a desired range
of movement for the punch members 49. In
order to maintain the arm 40 in contact with the
bar 46, I provide spring members 55 tensioned
between the side plates 43 of the cam follower
35 and arm 40, as shown in Fig. 7.° It will be
understood, of course, that the tension springs
55 just referred to are strong -enough only to
maintain contact of the arm 40 with the bar 46,
but not to overcome the springs 48 which main-
tain the punch members 49 in spaced relation
to the strip 26.

The cam follower 35 is designed to cooperate
with the rotatable cam 56, shaped as shown in
Fig. 7, and designed to impart reciprocatory
movement to ths member 21, and oscillatory
movement to the arm 40 when rotated. The
cam 56 is mounted upon a transverse shaft 57,

60

65

70

supported in suitable shaft hangers 58 mounted 75

3

in any convenient manner upon the baseboard
28. The shaft BT adjacent the right hand end
thereof as viewed in Fig. 3, is provided with a
gear member 89 which is arranged to be driven
by & worm shaft $8 supported in suitable bearing
members §1 secured to the baseboard 24. The
shaft 80 is arranged in a generally vertical po-
sition and is driven by an' electric motor M
mounted upon the base 24 near the upper end
thereof. In order to insure instantaneous stop-
ping of the shaft 87 and associated parts when
the motor is deenergized, ‘we provide a solenoid-
released, spring-applied brake to the shaft §9.
Thus. as shown in Fig. 2. the shaft 60 has secured
thereto a friction disk §2 with which cooperates
& relatively movable friction disk 83 carried by
8 lever 64, one end of which is pivotally secured
to a bracket 85 mounted on, the baseboard 2. -
The lever 84 and the friction disk 63 carried
thereby are resiliently urged into engagement
with the disk 62 carried by.the shaft 80. Thus,
the lever 84 is provided at its upper extremity
with an end portion disposed substantially paral-

- 1el to the shaft 69, which end is connected to a

core member 68 of a sclenoid §1. The core mem-
ber is biased by the spring §8 to a position partly
outside of the solenoid winding so that when
the winding is energized, the core moves against
the tension of the spring §8 to pull the lever 84
and the attached brake disk 83 out of engage-
ment with the disk 82. The solenoid 67 is con-
nected in circuit with the motor M so that it is
energized and deenergized simultaneously with
the energization and deenergization of said mo-
tor, and so that the brakedisk §2 is urged agrinst
the disk 62 under the influence of the spring &8
when the motor is deenergized.

The shaft 57 adjacent the left hand end there-
of as viewed in Fig. 3, has a cam 69 secured
thereon for rotation with the shaft. The .cam
69, as shown in Figs. 4 and 12, is generally circu-
cular throughout the major portion of itg pe-
riphery, but is provided with a high point 79
positioned to actuate a push rod Tt mounted, as
shown in Fig, 4, for rectilinear motion through
the baseboard 24 and substantially perpendicu-
larly to the plane thereof. The push rod 71 may
be mounted and guided in any suitable manner,
such as by a guide member 72 mounted upon the
baseboard 24. The push rod T carries an ad-
Justable extension 13 extending through an
aperture in the baseboard 24 into the space
within the casing 1§ and into operative relation
with a pair of spaced switch contacts 74. The
switch contacts 14 are mounted upon a support-
ing block 1§ which is mounted in spaced rela-
tion to the baseboard 24 by side bracket mem-
ber 18. The push rod 11 is urged into operative
engagement with the periphery of the cam 69
by a coil spring 7T mounted upon the extension 13
between a transverse brace member 18 and a
suitable abutment 18 mounted upon said exten-
sion member. From this construction it is ap-
parent that, as the cam- member 88 rotates with
the shaft 87, the push rod 1i and its extension
13 are reciprocated in the members 12 and 18 to
Move an electrical contact 80 carrled by the ex-
tremity of the extension member 73, into and

‘out of circuit closing position with respect to the

contacts 4. In order to adjust the time inter-
val during which electrical contact is maintained
between the contacts T4 and the contact 80, the
extension member 13 is adjustably mounted
within a socket member 8§ carried by the push
rod 7. Thus, by varying the overall length of
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the push rod 11 and the extension 13, the time

period of engagement between the contact 80
and the contact T4 may be varied. As will be
hereinafter explained, the contacts 14 are in cir-
cuit with shutter operating mechanism.,

The lens unit 19 mounted in the forward wall
of the causing 16 is provided with shutter mech-
anism shown more clearly in Fig. 10. The said
shutter mechanism comprises a housing 82
mounted upon the inner end of the lens unit,

_said housing having slidably mounted therein a

shutter 83 provided with an aperture g¢4. The
shutter 83 is normally urged to a position in
which the aperture 84 is out of alignment with
the light axis of the lens by means of a coil
spring 88 mounted upon a core armature 86 op-
eratively associated with a solenoid 817, mounted
in any suitable manner within the casing 18.
The core 88 is pivotally attached to the shutter
83 at the point 88. The spring 85 is compressed

between an end of the solenoid 87 and an abut-

ment 89 carried by the core member. Thus, as
the solenoid 87 is energized the shutter 83 is

. moved against the tension of the spring 85 to a

position in which the aperture 84 is in align-
ment with the light axis of the lens, and when
the solenoid is deenergized the spring 85 moves
the shutter to closed position.

As previously indicated, the apparatus is de-
signed to make & predetermined number of ex-
posures on the strip 26 and I find
and desirable to provide means for making five
exposures during the operative cycle of the ma-
chine. Furthermore, we find it desirable, al-
though not necessary, to provide means for in-
suring that the strip of exposures which is made

during one cycle of operation of the machine,

will have an unexposed tab portion at either end
thereof to facilitate handling of the strip of ex-
posures during processing after it has been sev-
ered from the unexposed portion of the strip.
To this end we provide means associated with
the circuit of the shutter operating solenoid 87,
which will delay operation of the shutter mech-
anism in a predetermined manner. Thus, as
shown in Figs. 12 and 17, we provide a shutter
delay switch unit indicated generally by the ref-

erence character 90. The shutter delay switch.
unit includes a cam member 9f mounted upof
a stationary shaft 92, as shown in Fig. 3. The ;

shaft 92 is fixedly mounted upon one of the
shaft hangers carried by the baseboard 24, and
has mounted thereon a gear 93 which meshes
with a gear 94 carried by the shaft 5T. The cam
a1 is secured to and driven by the gear 93. In-
asmuch as the present apparatus is designed to
provide an exposed strip having five exposures
and an unexposed tab portion at either end, each
said portion being equivalent to one-half of an
exposure, the gear ratio between the gears 83
and 94 is one to six. It will be understood, how-
ever, that this is purely an arbitrary relationship

- based upon convenience and desire, and that the

ratio between these two gears may be varied in
accordance with the number of exposures that
aree desired upon g single segment of the strip
26. As best shown in Figs. 12 and 17, the ma-
jor portion of the periphery of the cam 81 is
substantially concentric to its axis of rotation
put is provided with a high point 85, and a por-
tion of variable diameter 96 connecting the low
point 87 with the circular portion 98. The cam
i is designed to actuate a switch, indicated gen-
erally at 90 in Fig. 12, in timed relation to actu-
ation of the switch 14—80, both of said switches,

it convenient .
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as indicated in Fig. 12, being included in series
in the circuit of the shutter actuating solenoid
81. Thus, the switches 74—80 and 90 must both
be closed before the circuit to the solenoid 87 is
complete. The cam 91 is synchronized with re-
spect to the cam 69 so that the push rod 109,
operatively associated with the periphery of the
cam 91, rides over the portion 96 of the cam 81
as the shaft 57 begins to' move. The peripheral
extent of the portion 96 is such as to insure the
cam 69 making one complete revolution beforc
the follower 100 reaches the concentric portion
88 of the cam 9i, which portion is dimensioned
to insure closing of the switch 90. Thus, the
cam 69 and the shaft 57 to which it is secured,
will make one complete rotation to feed an un-
exposed portion of the strip forwardly with the
member 21 before the switch 90 closes. Thus,
the first actuation of the switch 14—80 is in-
effecitve to energize the solenoid 8T as at this
time the switch 90 is open. For all succeeding
operations of the switch 714—80, however, the
solenoid 81 is energized to operate the shutter

. mechanism, inasmuch as the switch 90 closes
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after the first revolution of the cam §9. Due to
the six to one ratio of rotation between the cams
69 and 91, the switch 80 will remain closed for
the.five succeeding rotations of the cam 69. The
arrangement and construction of the switch 90 is .
similar to that of switch 14—80, and as shown in
Fig, 17, comprises & pair of contact members 101
mounted upon a base 102 which is secured in
spaced relation to the base 24 by bracket mem-
bers 103. The push rod 100 passes through' the
base plate 24 and through a transverse brace
member 105 carried by the bracket 103. A coil
spring 106 is mounted upon the push rod between .
the member 105 and an abutment (07 carried
by the push rod whereby to maintain the push
rod in operative engagement at all times with the
periphery of the cam 81. The lower end of the
push rod carries an electrical contact 108 for op-
erative engagement with respect to the contacts
104,

As hereinbefore indicated, we provide means
under the control of an operator, or a person de-
siring to take a picture, which will, when actu-
ated, set the machine in operation to perform a
predetermined cycle of operation and to then
stop in position to be subsequently re-started to
perform a similar cycle of operation. To this
end we provide means for energizing the motor
M and to maintain it energized throughout a
predetermined cycle of movement of the mecha-
nism driven thereby. In Fig. 12 we have shown
a switch (09 preferably positioned within the

- compartment A. The switch 109 may be of any
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convenient form, such as a coin-operated switch
or a manually-operated switch of any desired
type. ‘The switch 109 is effective to connect a
suitable source of potential 110 to the control
circuits of the apparatus. As shown in Fig, 12,
the switch 108 is arranged to connect the source .
119 with the motor M and the brake solenoid 61
through a main switch indicated generally at 111,
The switch {11 is disposed within the casing 16
and, as shown in Figs. 4 and 12, comprises a pair
of contact members 112 mounted upon a base
113 carried by bracket members (14 supporfed
from the baseboard 24. Operatively associated
with the contact members 12 is a push rod 115
slidable through the base 24 and carrying a core
member which passes axially through a sole-
noid 116 supported within the bracket members
118. When energized, the solenoid |16 functions



to urge an electrical contact 1171 carried by the
lower end of its core 118, into bridging relation
with the contacts 112, ‘The push rod 115 is urged
to the right as viewed in Fig. 4 by a spring (9
mounted upon said push rod between the
Solenoid {18 and an abutment 120 carried
by the push rod. The shatt 92 carries a
disk member 121, freely rotatable on said shaft.
The disk member 121 is provided with 8 radial
notch 122 in its periphery dimensioned to receive
the upper end of the push rod 118, as clearly
shown in Fig. 4. The disk 121 is provided with
a weight W at a point in its periphery designed
to cause said disk to rotate in a clockwise direc-
tion, as viewed in Fig. 4, when the push rod 115
is withdrawn from the notch 122, by reason of
energization of the solenoid 11§, Thus, the push
rod {18, having once been withdrawn from the
notch 122, cannot re-enter said notch if the sole-
noid is immediately deenergized, because the disk
121 will have shifted under the influence of the
weight W to a position to carry the notch 122 out
of alignment with the path of movement of the
rod f15. I provide means for again bringing the
notch {22 in alignment with the rod {15 after a
predetermined cycle of movement of the appa-
ratus, and to this end we provide a lost-motion
connection between the disk 121 and the gear 93.
The lost-motion connection comprises an arcu-
ate slot 123 in the disk 121, concentric with the
axis of rotation thereof, and a pin 124 carried by
the gear 93 and disposed within said slot. This
lost-motion connection will cause the disk f21 to
be driven by the gear 93 through the pin 124
engaging the end wall of the slot 123, and will
remain in driving relation to the gear until the
slot 122 is brought into alignment with the rod
116. The solenoid {18 being deenergized, the
spring (19 will urge the rod into said notch to
Cause opening of the switch 111 and thus de-
energize the motor M. Having in mind that the
gear ratio between the shaft 57 and the shaft 92
is six to one, it will be apparent that once the

motor has been energized and the apparatus set.

in motion, the shaft §1 will make six complete
revolutions before the motor is deenergized and
the apparatus brought to rest.

We also provide means for severing the ex-
posed portion of the strip 26 from the unexposed
portion thereof, comprising a knife mechanism
shown more clearly in Figs. 7 and 11. Referring
to the knife mechanism as shown in Fig. 11, the
same comprises 2 transversely disposed knife
blade 125 mounted for reciprocatory moyement
in a plane transverse to the plane of reciproca-
tion of the member 21. Thus, the knife 125 is
supported by arms 126 slidingly supported in
suitable guide members 127 secured to the lon-
gitudinal side members of the frame 28. The
guide members {21, as shown, are provided with
elongated slots 128 for reception of the bolt or
screw members (29, whereby said guide members
121 may be adjusted longitudinally of the frame
member 28 to thereby adjust the knife blade
125 with respect to a transverse cutting edge
130 carried by the member .21. The blade 125,
as shown more clearly in Fig. 6 is preferably of
inverted V-shape, whereby to cut the strip 26
from its opposite longitudinal edges and thereby
preclude any tendency of the strip to shift trans-
versely of its path of movement. The knife 125
is spring-biased to cutting position in which the
blade {25 lies across the path of movement of
the strip 26. Thus, the knife operating arms 126
pass through the baseboard 24 and are, within the
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casing 16, attached to pivoted lever members
131, as shown in Figs. 4 and 10, The lever mem-
bers 131 are pivotally mounted in suitable brackets
132 carried by the baseboard 24, one end of
said lever arms 131 being connected by pin and
slot connections 133 to said knife operating arms
128, and the opposite ends thereof being con-
nected by pin and slot connections 134 to the
core armature 135 of the solenoid 136 mounted
in spaced relation to the baseboard 24 by bracket
members 131. The core member 135 is pro-
vided at its inner end with an abutment 138,
and a coil spring (39 is positioned between the

‘end of the solenoid 136 and said abutment (38,

operating to place the knife blade {25 under the
spring bias hereinbefore referred to, which urges
it normally into a position obstructing the path
of movement of the strip 26. The solenoid 136,
as shown in Fig. 12, is arranged to be energized
simultaneously with the closure of the main
switch 111 to immediately raise the knife 125 to
& Pposition in which the strip 26 may be freely
advanced therebeneath.

When the solenoid 136 is deenergized by open-
ing of the main switch (f i, the knife will op-
erate under the influence of the biasing spring
139 to move to cutting position to thereby sever

~ the exposed portion of the strip 26 from the un-
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exposed portion thereof. When thus severed,
the exposed portion of the strip drops down-
wardly through a slot 140 provided in the bottom
wall of the casing 15, into the receiving com-
partment 20. The compartment 20 is provided
with a hinged closure member 141 by which
access to the compartment may be had by an
operator stationed within the compartment C.

In view of the fact that we propose to make
& plurality of exposures on the strip 26 hefore
severing it from the unexposed portion thereof,
we find it desirable to give a signal indication to
the operator, or to the berson whose photograph
is being taken, following each exposure, so that
the subject may change position between one ex-
bosure and another. To this end we Provide an
audible signal in the form of a single-tap bell
142 carried at the lower outside end of the cas-
ing 16 or at any other convenient location. 'The
bell t42 is arranged to be sounded by the arma-
ture (43 of a solenoig 144 which, as shown in
Fig. 12, is connected in parallel with the shutter
solenoid 87. The magnetic portion 143% of the
armature 143 is spring-biased to 3 substantially .
hon-central position by coil springs 145, so that
when the solenoid 144 is energized simultaneously
with the energization of solenoid 81, the arma-
ture moves to place said biasing spring under
compression. Concurrently with deenergization
of the shutter solenoid 81 following an exposure,
the magnet 144 is deenergized and the biasing
spring 145 operates to project the armature into
engagement with the bell 142.

We have also provided means for removal of
the waste strip material from the perforating
unit 3. Thus, as shown in Fig. 7, we provide a
trough member 146 secured to the member 27 at
the discharge end of the punch receiving recesses
50. The trough 146 may be secured to the mem-
ber 21 in any convenient manner and is arranged
to move with the same as it is reciprocated under
the influence of the cam 56. The baseboard 24
is slotted as at (47 and the trough (46 projects
through said slot into the space within the casing
member 6. The discharge end of the slot 147 is
disposed to deposit the waste strip material from
the punch recesses into the space between the
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baseboard 24 and an inclined partition member
148 provided upon the lower inner wall of the
_casing.{6. “The inclination of the partition mem-
ber .48 is such as to urge the waste material de-
posited thereon downwardly toward a discharge
aperture- 149 in the casing wall, said aperture
being closed by a manually controlled pivoted

‘closure mempber 150. The closure member is piv--

otally supported upon the outer end wall of the
_ “Casing 16 and may be moved to and from closed
“position by an arm 15l carried by the closure
“and connected at its lower end by a pin and slot
“‘connection 152 with a push rod 153 mounted in
““suitable guide brackets 154, mounted upon the
“putside vertical side wall of the compartment 20,
as shown in Figs. 2 and 3. The slot {41 in the
haseboard 28 is aligned. with the light axis of
he lens 19 and the exposure aperture 33 of the
“’member 21 so that free passage of light between
““.the lens and the strip 26 is insured.
The member 21 is provided with strip guides

provided with a strip guiding slot 157, whereby to
" insure retention of the strip 26 in substantially
: the focal plane of the lens 19. In order initial-
1y to properly focus the lens with respect to the
. ‘strip 26, we provide the arm 40 with a sight
aperture 158 and we similarly provide the strip
% guide 156 with sight apertures 158, it being un-
% - derstood that, as shown -in Fig. 7, the apertures
158, 159, 33, and the slot 147, may be aligned
along the light axis of the lens at the time of

«. focusing the lens 19.
i As previously indicated, the apparatus form-
“._ing the subject-matter of .this invention is de-
signed for use in composite photography such
as in taking pictures of a composite subject com-
prising a photograph and & miniature frame.
Thus, as shown in Fig. 13, we show our appa-
ratus as previously described, provided with suit-
able supporting feet or base members 160 and
the lens unit {9 provided with a reflecting at-
tachment i61. The refiecting attachment com-
prises an . angularly disposed reflecting mirror
~ or prism 162 arranged forwardly of the plane of
the lens 19 so as to reflect the image of a com-
posite object comprising a picture 163 upon which
is superimposed a miniature frame member 164,
said composite subject being disposed upon the
table or other surface upon which the apparatus
is supported. For properly illuminating the sub-
ject, we provide a light unit 165 which may be
. connected in the contral circuit, as shown in

Fig. 12,

The frame member 3, as shown in Fig. 1, and
the frame 164, as shown in Fig. 15, are pref-
erably provided with a white margin 300, so

’that each exposure, when made on the strip 26,

" will be surrounded by a white band. It is of

course understood that the apparatus herein de-

scribed contemplates utilizing the. conventional

light sensitive paper used in automatic machines

of this general character, which, when exposed,

is characterized by light areas corresponding to

those which have been exposed to light, and dark

areas corresponding to those whi¢h have not
been exposed to light. g

In the form of our apparatus as shown more

particularly in Fig. 7, the cutting and perforat-
" ing mechanisms are associated with the recipro-
cating member 27 in a manner to provide a strip
of five exposures having perforations between
adjacent exposures and having short; unexposed
portions at each end of the strip. By way of ex~

ample, if the finished photographs are to meas-

155 and 156, and the cam follower 35 is similarly

1u
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ure one inch from one line of perforations to the
next, the distance between the punch receiving
apertures 50 and the cutting edge 36 carried by
the member 271 is exactly one-half inch, and the
distance from the cutting edge (30 to the far
edge of the aperture 33 is one and one-half
inchies. PFurthermore, the cutting edge 130 is
positioned one-half inch from the nearest edge
of the exposure aperture 33.

It is sometimes desirable to arrange the appa-
ratus so that it will produce a strip of exposures
separated by perforations but without the han-
dling tabs which characterize the strip as pro-
duced by the apparatus shown in Pig. 7. For

5 producing a strip without such handling tabs, I

rearrange slightly the relative positions of the
knife and perforating units, as shown in Fig. 14.
In this arrangement, the reciprocating member
is indicated by the reference character 227, the
stationary cutting edge 230, the exposure aper-
ture 238 and perforating unit 239. The movable
knife 225 cooperates with the cutting edge 230
of the member 227 in a manner previously de-

- seribed in respect to the apparatus as shown
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in Fig. 7. In the modification as shown in Fig.
14, if the apparatus is designed to produce pho-
tographs measuring one inch from one line of
perforations to the next, the perforating unit
239 and the punch receiving apertures 250 are
positioned seven-eighths of an inch from the near
edge of the exposure aperture 238. The ex-
posure aperture 238 is one inch wide and the
distance between the cutting edge 230 and the
near edge of the aperture 238 is one-sixteenth
inch. The exposure aperture is positioned slight-
ly off center with the light axis of the lens 218
so0 that the lower edge 301 of the white margin
300 of the frame, as shown in Fig. 14, is fully
projected upon that portion of the strip 26 over-
lying the exposure aperture 238 and immediate-
ly adjacent the upper edge of said aperture,
whereas the upper white margin 302 of the frame
is projected through the lens upon the inner
wall of the aperture 238, but not upon the strip
26. By thus arranging the several parts of the
apparatus, it is apparent that when the cam
mechanism 56, having an effective throw of one
inch, as previously described, rotates to recip-
rocate the member 221 and operate the perforat-
ing mechanism 239 in timed relation thereto, the
portion of the strip 26 which overlies the ex-
posure aperture 238 when the member 227 is
moved into alignment with the light axis of the
lens,,as shown in Pig. 14, will stop with the line
of perforations 303 made by the previous opera-
tion of the perforating unit 239, lying within
the upper margin of the exposure aperture 238 -
and spaced one-sixteenth of an inch from the
upper edge of the aperture. Thus, when an -
exposure is-made, the lower margin 301 of the
frame member will be projected tipon the strip
26 an equal distance on either side of said line
of perforations. As the operating cam continues
to rotate, the strip 26 is freed from the member
21 as the punches are retracted, and the said
member moves upwardly under the influence of
its biasing spring until the cutting edge 230 Is
opposite the knife 225 and directly beneath the
perforations 303. The cam, upon further rota-
tion, causes the punches to penetrate the strip
and move it with the member 227 downwardly
for another exposure. It will be understood that
the knife 225, in the arrangement shown in Pig.
i4, is arranged to be actuated to cutting posi-
tion when the member 221 is in its extreme upper
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position, rather than in its extreme downward
position as shown in connection with the appa-

ratus illustrated in Fig. 7. This is necessary be-:

cause the cutting edge 230 is positioned below
the exposure aperture 238 rather than between
it and the perforating unit, as in the apparatus
of Fig. 7. This will of course require a rela-
tive shifting of the disk 121 on its shaft 92 sub~-

- stantially 180° from the position it occupies when -

utilized to drive the apparatus of Fig. 7, so that

[~

10

the main switch {1 will be opened to stop the -

apparatus when the member 227 is in the ex-
treme upper position. The general sequence of
operation of the shutter timing switch will be
the same as previously described with the ex-
ception that there is no need for the shutter de-
lay switch 90 in the present modification.

If it is desired to perforate the strip 26 on all
four sides of each exposure, the bar 46 of the per-
forating unit may have the punch elements 49
thereof disposed in the form of the letter H, as
shown in Fig. 16, whereby at each operation of the
punch, the strip 26 is perforated between adjacent
exposures and half way along the top and bot-
tom edges (or opposite side edges) of adjacent
exposures.

The initial adjustment of the apparatus in-
cludes positioning the cam follower 38 on the re-
ciprocating member 27 in & position to insure the
exposure aperture 33 being aligned with the light
axis of the lens when the member 27 is in its
extreme lower position. This adjustment is made
by slightly shifting the cam follower on the mem-
ber 27 as provided for by the elongated apertures
37 in the foot flanges 36. It is also desirable to
provide means for adjusting the upper limit of
reciprocation of the member 27 under the influ-
ence of the biasing springs 30 in order to com-
pensate for manufacturing inaccuracies in the
cam 56, and the wear between the cam and the
cam follower. To this end the cam is made slight-

ly over-size and adjustable stop means in the-

form of set screws S are provided in the upper
end of the frame 28 and in line with the path of
reciprocation of the member 21. This arrange-
ment permits the set screws S to be adjusted to
limit the upward range of movement of the mem-
ber 21 under the influence of the springs 38 to
accurately determine the amount of paper which
is fed from the roll 21 at each feeding movement
of the mechanism. This is important in order
that the line of perforations made by the punch
will be accurately disposed midway between the
margins of adjacent photographs in the finished
strip. .

The general operation of the apparatus is as
follows: The several parts of the apparatus, 'when
the machine has stopped following a complete
cycle of -operations, are as shown in Fig, 7. The
member 27 is at its lowermost position with the
punch members 49 of the perforating unit passing
through the strip into their respective receiving
apertures 50. As the switch 109 is momentarily
closed, the main switch 111 is closed (through en-
ergization of the solenoid 116 associated there-
with and the release of weighted device 12{), and
simultaneously also the knife solenoid 136 is en-
ergized to raise the knife out of the path of travel
of the strip 26. The motor being energized, the
shaft 60 is rotated to drive shaft 57 and attached
cam 56. The shaft §7, through interconnected
gears 94 and 93, drives the weighted disk i21 and
- thus keeps the motor energized throughout the
predetermined cycle of operation. Rotation of
the shaft 57 and cam 56 will cause the high point
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that the biasing springs 48 of the perforating unit
will retract the punch elements 48 from the punch

receiving recesses 58 and raise the arm 40 into
dotted line position as shown in Fig. 7. Con-

" tinued rotation of the cam 86, which is substan-

tially concentric between the two high points 56+
and §6° thereof, will maintain the follower block
38 of the member 21 stationary until the high

"point 86* has passed out of engagement with the

face 44 of the cam follower. Thereupon the
springs 30 become effective to retract the mem-
ber 21 independently of the strip 28, the member
35 following along the cam contour §6¢ to the hub
portion of the cam, whereupon the member 21
has reached its upper limit of travel. Further
rotation of the cam 56 wil] bring the high point
86 into contact with the arm 40 to operate the
perforating unit and force the punch members 49
through the strip into the recesses 56. Further
rotation of the cam brings the high portion 58
thereof into contact with the cam follower 38 to
urge the member 27 against the tension of springs
30 into a position in which the exposure aperture
33 is in alignment with the light axis of the lens
18, After the shaft 57 completes one revolution
the shutter timing swibch 74—80 is closed by the
push rod 71 reaching the high point 10 of the
cam 69, the shutter delay switch 90 remaining
open because of the traveling of the push rod 100
across the low portion 96 of cam 81. Thus, the
first actuation of the shutter timing switch is
ineffective to cause energization of the shutter
actuating solenoid 87. Due to the fact that the
throw of the cam 58 is substantially one inch and
the distance between the cutting edge 130 and the
punch receiving apparatus 50 of the member 21 is
substantially one-half inch, this first rotation of
the cam will have moved the strip 28 one inch for-
wardly so that it will project substantially half
way across the exposure aperture 33. The next
rotation of the cam 56 will advance the strip 26
another inch forwardly, bringing the first full
exposure area thereof into alignment ‘with the
light axis of the lens and within the exposure
aperture 33. At the completion of the second
revolution of the cam, the closure of the shutter
timing switch is effective to energize the shutter
operating solenoid 87, because the push rod
108 of the shutter delay switch 90 has passed on
to the concentric portion 88 of the cam 81, in
which position the follower rod 100 has closed the
switch 80. Energization of the solenoid 81 moves
the shutter mechanism to open position to make
an exposure on the strip 26. The shutter mech-
anism is immediately closed under the infiuence
of its biasing spring as the push rod 11 falls off
of the high point 10 of the cam 88 to open the
switch 74—80. Continued operation of the cam
results in periodic operation of the shutter mech-
anism in timed relation to the reciprocation of
the member 2T until five exposures have been
made, at which time the disk 121 driven by the
gear 83 moves to a position in which the notch
122 thereof is again aligned with the rod 115,
which thereupon snaps into said notch under the
influence of its biasing spring {19 to open the
main switch 111 and thus deenergize the motor
and bring the spring-applied braking disk 63
into engagement with the disk 62 to instantane-
ously stop the parts in the position shown in Fig.

7. It will be understood that the disk {21 is pre-

vented from advancing under the influence of
the weight W, as the same passes over the upper
center point, due to the friction between the said
disk and the end of the rod 115. Opening of the
main switch {11 deenergizes the knife magnet
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138 with the result that the knife is moved to its
lower cutting position under the influence of the
biasing spring (39
strip drops through the guideways 156 and (87,
- through the aperture 148 and into the strip re-
celving compartment 20, from which it is re-
moved by the operator within the compartment C

The severed portion of the:

to be developed, dried and have glue or mucilage -

applied to the back thereof so that the individual
exposures or pictures thereon may be severed
along the lines of the perforations and applied
to any desired surface by moistening the applied
adhesive, .

In order to prevent any possibﬂity of retro-
grade movement of the strip 26 during upward
movement of the reciprocating member 21, we
provide 'suitable atrip clamping means shown in

10

Fig. 8. The strip clamping means comprise a -

stationary block 166 carried by the upper trans-
verse end member of the frame 28, said block be-
ing disposed transversely of the path of move-
ment of the strip 26 and carrying a pad of felt or
other suitable friction material, said pad 161 hav-
ing its outer face disposéd substantially in the
plane of movement of the strip 26. Opposed to
the pad 167 is a movable block 168 carrying a co-
operating piece of felt 169, and which, together
with the felt pad 167, engages the strip 26 on
its opposite faces. The block 168 is supported in
guide brackets {10 secured to opposite ends of
the block 66, the block 168 being provided with
guide pins (71 ext.ending outwardly into the slots
provided in the gitide members §70. Tensioned
spring members 172 are provided between the
block 166 and the laterally extending guide pins
{71 to maintain. the upper block resiliently in
frictional engagément with the lower block.
Thus, we effectually maintain the strip 26 in the
position to which it has been advanced by the
strip feedmg mechanism.

" The operation of the modiflcation shown in
Fig. 14 is generally similar to that of the appa-
ratus shown In Fig. 7, just described, except that
due to the relatively different position of the disk
121 on its shaft -92, the reciprocating member
221 and associated parts will stop in a position in
which the cam fo]lower 235 is against the hub or
low portion of the cam 58, and with the member
227 in its uppermost position. - Also, due to the
fact that no unexposed portion of the film is pro-
vided at opposite ends of the severed strip, as
characterizes the gbparatus in Fig. 7, the shutter
delay switch mechgnism isnot necessary, and, ac-
cordingly, the shutter operating solenoid is ener-
gized for each agtuation of the shutter timing
switch 14—80. Ii is also apparent that if the
said gear ratio of 'six to one is provided between
the shafts 51 and 92, as proposed in Fig. 7, the
apparatus arranged as proposed in Fig. 14, will
produce an exposed strip having six exposures

instead of five. If a five exposure strip is desired,
the substitution of proper gears for gears 33 and

94, to provide a five to one ratio can readily be
made.

The casing members- I! i8 and 20 may be made
of stamped metal, wood, plastic or the like and
are removably attached to the baseboard 24 in
- any convenient ‘manner. The inner surfaces of
the casing members are preferably painted or
otherwise coated with some dark, light-absorbing
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fitted in an apérture in the casing wall, to show
the operator how much of the strip material 26
remains upon the roll 24, ' The. indicator I com-
prises an arm having an end thereof bearing

.upon the periphery of the roll and urged there-

sgainst by a weight member carried by an arm
on the indicator shaft. The shaft also carries &
calibrated drum positioned so that the calibra-
tions thereof are visible through said ruby glass:
The lens unit 19 may be of any desired and
known construction and may include any known
means for adjusting the lens axially along the
light axis of the camera whereby to focus the lens
with respect to the subject and to the strip 26.
While we have shown the modification illus-
trated in Fig. 13 arranged to take photographs of
& composite subject including a photograph and
superimposed frame member, it will. be under-
stood that the apparatus as herein disclosed may
be readily employed for reproducing or copying
documents, records and the like, and in such
use, the frame member shown may be discarded.
It will be understood that although we have
described a preferred embodiment of the inven-
tion as including perforating means for assisting
in fixing the light sensitive strip to the member

_ 21 in order to feed the strip across the light axis
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of the lens, it is entirely possible to dispense with
the punch members if the perforations between
adjacent exposures are not desirable. In this
event, the pressure bar 51 would function to
clamp the strip firmly upon the member 27 during
the feeding movement of the paper and, if neces-
sary, the contacting face of the plate 51 may be
provided with a covering of rubber, felt or other
friction material.

In conclusion, it is apparent that we have pro-
vided an ‘automatic or semi-automatic photo-
graphic apparatus capable of producing a strip -
of photographs of the general size and appear-
ance of postage stamps and with adjacent ex-

. posures separated by perforations to facilitate sep-

aration of the individual photographs. It will be
understood that while we have herein shown and
described preferred embodiments of means for
accomplishing the various objects hereinbefore
specified, the description and illustrations are but
for the purpose of example only and various
changes may be made in size and proportion of
parts as fairly fall within the scope of ‘the ap-
pended claims without departing from the spirit

. of the invention as defined in said claims.

55

Having thus described our invention, what we
claim as new and desire to secure by Letters
Patent is:

1. A photographic apparatus comprising a
lens, means for intermittently feeding a light
sensitive strip across the light axis of said lens
at substantially the focal point thereof, includ-
ing & member mounted for reciprocation across
the light axis of the lens substantially at the
focal point thereof but between the path of said

- strip and said lens, said member having an ex~

65

posure aperture movable into and out of align-~
ment with the light axis of the lens as said mem-
ber is reciprocated, means movable with said
member and operable when actuated to hold

- .sald strip in fixed relation to said reciprocable

70

material such as dull black paint, and-all joints .

of the casings are sealed against the entrance of
light by felt or in any other convenient manner.
If desired, an indicator I may be provided within

the casing 15, visible: through ‘a ruby glass G_

o
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meniber, means for reciprocating said member
and for intermittently actuating said strip hold-
ing means in timed relation whereby to move
said member in one direction independently of
the strip to bring a portion of said strip in over-
lying relation to said exposure aperture, and
then to move the strip and said member together
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in the opposite direction to bring the exposure
aperture into alignment with the light axis of
the lens.

2. A photographic apparatus of the character
described comprising a lens, means for support-
ing a light sensitive strip substantially at the
focal point of the lens, means for intermittently
feeding said strip across the light axis of the
Iens including a reciprocable member having an
exposure aperture therein movable into and out
of alignment with the light axis of the lens as
sald member is reciprocated, strip gripping
means carried by sald member, and means for
reciprocating sald member and for intermit-
tently actuating said gripping means in timed
relation whereby to move said member inde-
pendently of sdid strip in one direction when
the gripping means is inactive and to move the
member and said strip together in the opposite
direction when the gripping means is active to
grip the strip, to thereby move said strip and
member to a position in which said exposure
aperture is aligned with the light axis of the lens.

3. A photographic apparatus of the character
described comprising & lens, means for support-
ing a light sensive strip at substanaially the
focal point of the lens, means for intermittently
feeding said strip across the light axis of the
lens including a reciprocable member, said
member including an exposure aperture mov-
able into and out of alignment with the light
axis of the lens as said member is reciprocated,
strip perforating means including a punch
member movable into and out of inter-penetrat-

ing engagement with said strip and said member,

and means for reciprocating said member and
for intermittently actuating sald perforating
means in timed relation to move said member
in one direction independently of the strip to a
position in which the exposure aperture is out
of alignment with the light axis of the lens
when the punch member is retracted, and to
move said member and said sirip together in
the opposite direction to a position in which the
exposure aperture is in alignment with the light
axis of the lens when the punch is projected
into inter-penetrating engagement with the
strip.

4. The apparatus described in claim 3, where-
in the strip perforating means is mounted upon

“and moves with the reciprocable member.

5. The apparatus described in claim 23, where-
in said strip perforating means is mounted upon
said reciprocable member in spaced relation
thereto and includes a punch member movable
into and out of inter-penetrating engagement
with a punch receiving recess provided in said
reciprocable member, whereby said punch mem-
ber passes through the strip in moving into
the punch receiving recess to thereby perforate
the strip and to retain the strip in fixed relation
to the reciprocable member while so related.

6. The apparatus described in claim 23, wherc-
in said strip perforating means is mounted upon
said reciprocable member in spaced relation
thereto and includes a punch member movable
into and out of inter-penetrating engagement
with a punch receiving recess provided in said
reciprocable member, whereby said punch mem-
ber passes through the strip in moving into the
punch receiving recess to thereby perforate the
strip and to retain the strip in fixed relation to
the reciprocable member while so related, a re-
ceptacle within the camera for receiving the
waste strip from the punch, and means movable

9 B

with sald reciprocable member for “conveying

::i? strip waste from the punch to said recep-
e.

7. The apparatus described in claim 23 where-
in said strip perforating means is mounted upon
said reciprocable member in spaced relation
thereto and includes a punch member movable
into and out of inter-penetrating engagement

~ with a punch receiving recess provided in said
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reciprocable member whereby said punch mem-
ber passes through the strip in moving into the
punch receiving recess to thereby perforate the
strip, and to retain the strip in fixed relation to
the reciprocable member while so related, a re-
ceptacle within the camera for receiving the
waste strip from the punch, means movable with
said reciprocable member for conveying said strip
waste from the punch to said receptacle, and
means accessible from the exterior of the camera
for discharging the contents of said receptacle.

8. In a camera including a lens and g shutter
mechanism therefor, means for intermittently
feeding a light sensitive strip across the light axis
of the lens, means for opening and closing the
shutter mechanism, actuating means for operat-
ing the strip feeding means and said shutter
mechanism in timed relation to make an exposure
on said light sensitive strip, strip cutting means
including a cutting member movable across the
path of movement of said strip and into en-
gagement with a cooperable cutting element car-
ried by said strip feeding nieans to sever the ex~
posed portion of said strip from the unekposed
portion thereof, means biasing said knife into
cutting position across the path of movement of
said strip, means for moving the knife out of cut-
ting position against the force of said biasing
means including a solenoid, means for energizing
said solenoid simultaneously with the initiation
of movement of said actuating means, and
means responsive to predetermined movement of
said actuating means for deenergizing said sole-
noid.after an exposure has been made whereby to
cause the knife to operate under the force of said
bias to sever the exposed portion of the strip from
the unexposed portion thereof.

9. A photographic apparatus of the character
described comprising a lens, means for intermit-
tently moving a light sensitive strip across the
light axis of the lens substantially at the focal
point  thereof, said means including a recipro-
cable member mounted for movement across the
light axis of the lens and having an exposure ap-
erture movable into and out of alignment with
the light axis of the lens, strip perforating means
mounted on said member and a rotatable cam
positioned to operatively engage the reciprocable
member and said strip perforating means, and
means for rotating said cam to reciprocate said
member and to intermittently actuate the strip
perforating means in timed relation to move the
reciprocable member independently of the strip
in one direction and to move the strip and said
member together in an opposite direction.

10. The apparatus described in claim 9 where-
in shutter mechanism is provided, operatively as-
sociated with said lens, and cyclically driven
means for causing opening and closing of said
shutter mechanism in predetermined timed re-
lation to the rotation of said cam.

" 11, The apparatus described in claim 9 wherein
shutter mechanism is provided, operatively asso-
clated with said lens, means for biasing said
shutter to closed position, & solenoid for opening
the shutter, means including a circuit and a
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switch for energizing said solenoid, and cyclically
driven means for closing and opening said switch
in timed relation to the rotation of said cam.

12. The apparatus described in claim 9 where-
in shutter mechanism is provided, operatively

associated with said lens, means for biasing said -

shutter to closed position, a solenoid for opening
the shutter, means including & circuit and a
switch for energizing said solenoid, and cyclically
driven means for closing and opening said switch
in timed relation to the rotation of said cam, and
means for varying the period of energization of
said solenoid while maintaining substantially
constant R. P. M. of the cam. _

13. The apparatus described in claim 9 where-
in shutter mechanism is provided, operatively
assoclated with said lens, means for biasing the
shutter to closed position, & solenoid for opening
the shutter against the force of said biasing
means, means for energizing said solenoid includ-
ing a circuit and a plurality of switches connected
in series in said circuit, cyclically driven means
for periodically closing and opening one of said
switches oncé in each revolution of said cam,
and means driven in timed relation to said cam
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for closing said second switch after a predeter- *

mined number of revolutions of said cam where-
by to feed a portion of said strip across the light
axis of the lens without exposure.

14, The apparatus described in claim 9 where-
in shutter mechanism is provided, operatively as-
sociated with said lens, and cyclically driven
means for opening and closing said shutter mech-
anism in predetermined timed relation to the
rotation of said cam, signal means, and means for
actuating said signal means after each exposure.

15. 'The apparatus described in claim 9 where-
in shutter mechanism is provided, operatively
associated with said lens, means for biasing sald
shutter to closed position, & solenoid for opening
the shutter, means including & circuit and a
switch for energizing sald solenoid, cyclically
driven means for closing and opening said switch
in timed relation to the rotation of said cam, sig-
nal means including a solenold connected in

_ parallel with said shutter actuating solenoid, an
- armature, and armature biasing means placed
under stress when said signal-solenoid is ener-
gized and operative. when the solenoid is deener-
.gized to actuate said armature to signaling posi-
tion.

16. The apvaratus described in claim 9 where-
“in means including an electric motor is provided
for rotating the cam, a circuit for energizing said
motor, a switch in said cireuit, means biasing said
switch to open position, means including a sole-
noid for actuating said switch to closed position
when the solenoid is energized, and cyclicallv on-
erating means driven by the motor for maintain-
ing said switch closed for a predetermined time
after said solenold is deenergized and then cause
the switch to open under the influence of said
bias.

17. A photogravhic apparatus comprising a
lens, a frame member positioned between the lens
and the focal point thereof, a reciprocable mem-
ber slidingly supvorted in said frame for move-
ment transversely of the light axis of the lens
in a plane substantially parallel to the plane of
the lens, said reciprocable member being vrovided
with an exposure aperture, means biasing said
member to a position in which the exvosure
aperture is out of alignment with the light axis
of the lens, a cam follower carried by said mem-
ber, an arm mounted on sald follower for pivotal
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‘movement about an axis substantially parallel

to the plane of reciprocation of sald member,
strip perforating means mounted upon re-
ciprocable member beneath the free end of said
arm, biasing means normsally maintaining the

.arm and perforating means in spaced relation -

to said member, means for guiding a strip of light
sensitive material between the perforating means
and said reciprocable member, & cam positioned
to operatively engage said arm and said cam fol-
lower when rotated, means for rotating the cam
to move the perforating means into inter-pene-
trating engagement with the strip and said mem-
ber, and while so positioned t{o move the mem-
ber against the force of its bias to a position in
which the exposure aperture is aligned with the
light . axis. of the lens, shutter mechanism  op-
eratively associated with the lens, cyclically
driven means for causing opening and closing
movement of the shutter mechanism to expose a
portion of the strip overlying the exposure aper-
ture when the latter is aligned with said lens,
said first and second mentioned biasing means
being effective as the high portion ‘of the cam
recedes to elevate the perforating means and to
return the reciprocable member to normal posi-
tion independently of said strip. '

18. The apparatus described in claim 17 where-
in there is provided a cutting mechanism for
severing the exposed portion of the strip, said
cutting mechanism including a knife mounted for
movement between said reciprocable member and
said arm, means for guiding said knife in a plane
transverse to the plane of reciprocation of said
member, a cooperating cutting edge on said mem-.
ber, and means operating in timed relation to said
cam for actuating said knife following an open-
ing and closing movement of said shutter mech-
anism, ’

19. An apparatus of the character described
comprising means for supporting a strip of ma-
terial for movement across a source of light,
means for intermittently moving the strip across
said source of light including a member mounted
for reciprocation and being provided with a light
aperture movable into and out of alignment with
the source of light as said member is reciprocated,
means for intermittently securing the strip to said
member, and means for reciprocating said mem-
ber and for intermittently actuating the strip
securing means to cause the strip and said mem-’
ber to move in one direction together and to cause
the member to move independently of the strip
in the opposite direction to successively expose
portions of the strip to the source of light through
said light aperture.

20. A photographic apparatus of the char-
acter described comprising a lens, means for in-
termittently moving a light sensitive strip across
the light axis of the lens substantially at the focal
point thereof, said means including a recip-
rocable member mounted for movement
across the light axis of the lens and having an
exposure aperture movable into and out of align-
ment with the light axis of the lens, spring
means urging said reciprocable member in one
direction, strip perforating means mounted on
said member and a rotatable cam positioned to
operatively engage the reciprocable member and
said strip perforating means, means for rotating
sald cam to move said member in one direction
against bias of said spring means and to inter-
mittently actuate the strip perforating means in
timed relation to move the reciprocable member
independently of the strip in one direction and
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to move the strip and said member together in an
opposite direction, and stop means for engaging
the reciprocable member to limit its movement
in the direction to which it is urged by said spring
means whereby to control the amount of light
sensitive strip advanced at each reciprocation of
said member.

21. A photographic apparatus of the char-
acter described comprising a lens, means for in-
termittently moving s light sensitive strip across
the light axis of the lens substantially at the
focal point thereof, said means including a recip-
rocable member mounted for movement across
the light axis of the lens and having an exposure
aperture movable into and out of alignment with
the light axis of the lens, spring means urging
said reciprocable member in one direction, strip
perforating means mounted on said member and
a rotatable cam positioned to operatively engage
the reciprocable member and said strip perforat-
ing means, means for rotating said cam to move
said member in one direction against bias of said
spring means and to intermittently actuate the
strip perforating means in timed relation to
move the reciprocable member independently of
the strip in one direction and to move the strip
and said member together in an opposite direc-
tion, and adjustable stop means for engaging
the reciprocable member to vary the range of
reciprocation of said reciprocable member to
thereby control the degree of said movement of
said light sensitive strip.

22. In & camera, means for intermittently ad-
vancing a light sensitive strip across the light
axis of the camera, comprising a reciprocable
member, means for reciprocating said member
across the light axis of the camera, means for
guiding a light sensitive strip adjacent to and
substantially parallel to the path of reciprocation
of said member, strip contacting means movable
with said member and including & pressure mem-
ber movable into and out of pressure contact with
the reciprocable member, resilient means nor-
mally maintaining said pressure member in
spaced relation to said reciprocable member, and
means for positively and. intermittently actuat-
ing said strip contacting means against the force
of said resilient means into contact with said
reciprocable member in timed relation with re-
spect to the reciprocation of said member, where-
by said member moves independently of said strip
on one direction when said pressure member is
out of contact with said strip, and said member
and sald strip move together in an opposite direc~
tion when said pressure member is in contact
with said strip.
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23. In a camera, means for intermittently ad-
vancing a light sensitive strip across the light
axis of the camera, comprising a reciprocable.
member, means for reciprocating said member
across the light axis of the camera, means for
guiding a light sensitive strip adjacent to and sub-
stantially parallel to the path of reciprocation
of said member, strip perforating means movable
with said member and operable into and out of
perforating relation with said strip, and means
for intermittently actuating said strip perforat-
ing means in timed relation with respect to the
reciprocation of said member, whereby said mem-
ber moves independently of the strip in one di-
rection when said strip perforating means is out
of perforating relation with respect to said strip,
and said member and said strip move together
in an opposite direction when said strip per-
forating means is in perforating relation with
respect to said strip.

24. The apparatus described in claim 19 where-
in the means for securing the strip to said recip-
rocable member comprises a series of punch
members carried by sald reciprocable member
and disposed transversely of the path of move-
ment of said strip, together with means for nor-
mally maintaining said punch members out of
contact with the strip, means for projecting
sald punch members through said strip, and.
wherein strip cutting means is provided and
which includes a cutting element carried by the
reciprocable member and the cooperable cutting
element movable across the path of movement
of sald strip, and means for actuating said coop-
erable cutting element in predetermined timed
relation to the projection of said punch members
and the means for reciprocating said member
whereby to sever the strip in predetermined rela-
tion to the line of perforations made by said
punch members in said strip. R

25. The apparatus described in claim 19 where-
in strip cutting mechanism is provided, said cut-
ting mechanism including & cutting element mov-
able transversely of the path of movement of
said reciprocating member and a cooperating
cutting element carried by said reciprocating
member, and means for actuating said movable
cutting element in timed relation with respect
to the reciprocating movement of sald recipro-
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