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3,109,642
APPARATUS FOR FOLDIMNG TRANSPARENCY
MOUMNTS
Frank M. Fiyon, Binghamton, N.Y., assignor to Seary
Rggmufacmxing Company, Endicott, N.Y., a partner-
ship
Original application Nov. 21, 1958, Ser. No. 775,412, now
Patent No. 3,067,803, dated Dec. 11, 5962, Divided
and this application June 5, 1962, Ser. Mo, 200,156
4 Claims, (CL 276—61)

This invention relates to means and a method: for

mounting photographic transparencies in paper trans-

parency mounts.

Recent years have seen a tremendous growth in in-
terest in color photography and particularly in color
transparency photography. The transparencies developed
from a roll of film taken by a photographer are generally
placed within photomounts to provide for easy handling
of the transparencies and also for disposition within
transparency viewers and transparency slide 'machines.
One suitable mount which has been employed widely
for mounting transparencies is described and claimed
in ‘U.S. Patent No. 2,495,142, granted to Eugene G.
Seary, January 17, 1950, and assigned to the assignee
hereof.  Heretofore iransparencies have been mcunted
in transparency mounts of the Seary type and other types
by hand. However, with the large increase in the volume
of transparencies to be mounted the amount of labor
employed has become great and has been a substantial
itern in the cost of mounting transparencies.

The main object of the present invention is the pro-
vision of a new and improved machine for automatically
mounting transparencies in transparency mounts.

Another object of the present invention is the provision
of a new and improved method for mounting trans-
parencies in transparency mounts.:

Still another object of the present invention is the
provision of a new and improved automatic machine
for  mounting transparencies in transparency mounts,
which machine has a novel means for feeding trans-
parency mounts towards the film and for feeding the
film toward the transparency mounts and for folding the
transparency mounts over and thereafter sealing them.

The above and other objects, characteristics and fea-
tures of the present invention will be more. fully under-
stood from the following description taken in connection
with the accompanying illustrative drawings:

In the drawings:

FIG. 1 is a plan view of a portion of the automatic
machine for disposing transparencies in transparency
mounts, which portion is effective for separating a trans-
parency mouat from a stack thereof;

FIG. 2 is a vertical sectional view taken along the
line 2—2 of FIG. 1;

FIG. 3 is a sectional view taken along the line 3—3
of FIG. 1, showing the separating apparatus in one con-
dition during the separating action;

FIG. 4 is a secticnal view similar to FIG. 3 showing
the apparatus in which the bottommiost transparency
mount has been partially separated from a vertical stack
of similar transparency mounts;

FIG. 5 is a sectional view similar to FIG. 3 showing
the condition of the separating apparatus when the bot-
tommost transparency mount has been completely sep-
arated from the stack;

FIG. 6 is a side elevational view of the lower portion
of the bar which aligns transparency mounts in a vertical
stack;

FIG. 7 is a plan view of a machine for automatically
mounting transparencies in transparency mounts;

FIG. 8 is a side elevational view of a member which
folds the transparency mounts;
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TIGS. 8A is a sectional view taken along the line
8a—38¢a of FIG. 8A;

FIG. 9 is a plan view on a large scale showing some
details of the means for guiding a transparency mount
from a position under the stack of mounts o a position
where film can be fed to it;

FIG. 10is a sectional view taken along the line 10—10
in FIG. 9;

FIG. 11 is a sectional view taken along the line 1111
in FIG. 9;

FIG. 12 is a top plan view of apparatus for feeding
a strip of transparency film inio the machine with the
top cover plate of the machine removed to more clearly
illustrate the components of this portion of the machine;

FIG. 13 is a sectional view along the line 13—13
in FIG. 12;

FIG. 14 is a side elevational view of means for cutting
off transparencies from a roll of transparency film;

FIG. 15 is a sectional view taken along the line 15—15
of FIG. 14;

FIG. 16 is a view partly in section and partly in ele-
vation of means for moving a transparency mount and
a transparency toward a heated press;

FIG. 17 is a sectional view taken along the line 17—17
in FIG. 16;

FIG. 18 is a top plan view of the apparatus shown
in FIGS. 16 and 17;

FIG. 19 is a schematic diagram tracing the path of
movement of a part of the apparatus shown in FIGS.
16-18;

FIG. 20 is an end elevational view of ‘a press for
sealing a transparency in a transparency mount;

FIG. 21 is a side elevational view of the press shown
in FIG. 20;

FIG: 22 is a detailed view partly in section and partly
in elevation showing the cam shaft for timing the opera-
tions-of the machine;

FIG. 23 is a diagram showing the relationship of the
movement of the several parts of the machine; and

TIG. 24 is a circuit diagram of the. electrical control
apparatus for the machine.

Referring now to the drawings in detail, the apparatus
for automatically mounting transparencies in transparency
mounts is generally designated by the reference numeral
1. This apparatus includes a device for separating indi-
vidual tramsparency mounts from a stack which dsvice
is generally designated by the reference numeral 10 (see
FIGS. 1 through 6). Also included in apparatus 1 is a
device for automatically feeding film to a transparency
mount and for positioning that film properly in the mount.
This device is generally designated by the veference
mumeral 8. Apparatus 1 further includes means for
moving a transparency mount with a transparency posi-
tioned therein away from-the film feed device 8, and
{oward a heated press generally designated by the refer-
ence numeral 4. This moving apparatus is generally
designated by the reference numeral 6 (see FIGS. 16 to
19). -~ The press 4 is adapted to compress a folded trans-
parency mount and heav it so as to cause the glued sur-
faces thereof to adhere to one another and thus seal the
transparency within the tramsparency mount (see FIGS.
20 and 21).

As stated above, one suitable transparency mount for
use in my machine is the transparency mount described
and claimed. in the aforementioned U.S. Patent No.
2,495,142, Such transparency mount is made out of a
paper blank -having a central transverse fold line and
apertures on both side of the said. fold line which are
adapted to be in registry when the transparency mount
Surrounding the aperture
on one side of the fold line is an indexing means which
has been embossed thereon as by punching and the sur-
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3
faces of the transparency mount which are adapted to
abut against one another when the mount is folded along
the fold line are provided with an adhesive which is
adapted to adhere to itself upon heating.” Of course,
other types of transparency mounts may be employed
when practicing the present invention.

Referring now to FIGS. 1 through 6 in detail, the

automatic device 10 for separating individual transpar-
encies from a stack is illustrated. This device comprises
a base 12; wertical side walls 14 and a horizontal sup-
porting surface 16 which between them define a chamber
18 in which various apparatus is disposed. ~ Disposed
above the top horizontal supporting surface 16 is a rotat-
ing disc 28 which is fixed to a vertical shaft %2 which
carries.a bevel gear 26 carried by a cam shaft 28 driven
by a motor 30. Motor 3¢ is here shown fixed to base
12. Shaft 22 is journaled in two spaced bearings 32 and
34 which are carried by horizonta] bearing supports. 36
-and 38, respectively. Bearing supports 36 and 38 are in
turn 'supported by a vertical structure 40. As shown
herein, the ‘two bearing support surfaces 36 and 33 are
integrally formed with the structure 40 and the latter is
in turn fixed to and supported by the base 12.

A suction device 42 is employed for grasping indi-

vidual ~transparency mounts znd for initially partially
separating them from a stack.  As shown herein, suction
device 42 is in the form of a bellows which extends up-
wardly through surface 16 through an opening 43. Thig
form of suction device. is described and claimed -in my
co-pending U.S. patent application, Serial No. 689,434,
filed by me on October 10, 1957, and -assigned tc the
assignee - hereof. As described in my - aforementioned
application, bellows 42 ig collapsible in the vertical direc-
tion ‘but is resistant to collapse in the horizoatal direction.
Accordingly, when the upper edge 44 of bellows 42 is in
sealed engagement with the planar surface of a trans-
parency mount and negative pressure is supplied. to the
bellows through its opposite end 46 as will be desciibed
hereinafter, bellows 42 will collapse in the longitudinal
-or vertical .direction but will resist collapse-in the trans-
verse.or horizontal direction. Horizontal collapse would
Tesult in a cutting off of the negative pressure applied
to the end ‘44 which ‘in turn would result in a releasing
of the engaged transparency mount. Moreover, for rea-
sons to:be pointed-out hereinafier, bellows 42 is.bendable
away from its normal longitudinal axis. If a miore de-
tailed - description of the suction ‘device-is desired, refer-
ence may be had to my aforementioned application.
Suction device 42 is connected to a tube 48 which is slid-
ably mounted in bearings 5¢ and 52 carrjed by bearing
supports 36 and 38 respectively. The lower end of tube
48 is connected to a flexible hose 54 which is adapted
to be connected to a negative pressure device, such as an
exhaust pump P, preferably through an intermittently
operable valve V. As was described hereinbefore, when
negative pressure is applied to bellows 42 with the upper
edge of the bellows in sealed relation with a transparency
mount, the bellows will collapse in a wvertical direction
thereby imparting vertical movement to the upper-end 44,
While for some applications the vertical movement re-
sulting” from the vertical collapse of the bellows 42 will
suffice to effect a partial ‘separation of a transparency
mount from a stack, in the present invention it is pre-
ferred- to supply additional vertical movement to said
stack. This additional movement is supplied by a recipro-
cating lever 56 which is connected to a tube 48 by means
of a sleeve 58 which surrounds a pin 66 connected to
tube 48. Lever 56 is pivotally mounted as at 60 on a
link 62 which is in turn further pivotally mounted on 2
stud 64 carried by fixtures 65 supported by -base 12 and
side ‘walls 66 of the bottom enclosure. A spring 57 con-
nected to lever 56 biases a cam follower 63 which is ro-
tatably mounted on lever 56 into engagement with a cam
70 carried by the output shaft 28 of motor 3. Cam
70 is substantially circular but has a high point 72 which
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for a short time during a complete revolution of the cam
moves the lever 56 upwardly to thereby in turn move
the tube 48 upwardly; and after a short time ‘the high
point 72 moves out of engagement with the cam follower
63 to permit the dropping of described elements. - As
will be shown hereinafter, the vertical reciprocating move-
ment of the bellows 42 is in timed relation with the rota-
tion of disc 20.

Supported by the upper surface of the disc 26 is a
stack of transparency mounts 74 of the type - herein-
before described..  To maintain the stack in vertical align-
meat, a rectangular bar 75 extends vertically down through
one of the rectangular apertures 78 of the stack of trans-
parency mounts. - Bar 75 is preferably releasably. held
adjacent the top thereof in any suitable manner as by

-clamp 73, and is accurately indexed relative to disc 20

by any suitable means such as index pins 77 and slots
81. This insures for proper positioning of the stack
relative to disc 26 and bellows 42. To bias ‘the stack
downwardly so that the bottommost mount 76 is resting
on the upper surface 8¢ of the disc 20, a weight 82 hav-
ing an aperture slightly Iarger than the cross.section of
bar 75 surrounds said bar and bears against the upper-
most mount 84 of the stack. Weight 82 preferably
carries a ' spring 86 which extends outwardly from the
weight -and is adapted to limit the upward movement
of the uppermost mount 84 to insure engagement. of
bellows 42 with the lowermost mount 76.  In operation,
spring 86 will not engage the uppermost mount §4 when
the stack ds of substantial size as the weight of the stack
will be sufficient to resist the upward force exerted against
the lowermost mount 76. Moreover, with a substan:
tial 'stack if the spring did engage the uppermost mount
84 with any sizable force, it might well cause more than
one mount -to be separated from the stack at a given

‘time. - However, when the stack is substantially depleted

so that there is not sufficient weight bearing on the lower-
most- mount 76 to resist the upward force exerted against
the stack by the bellows as it moves: into engaging rela~ -
tion with the lowermost mount 76, the stack will tend
to move up and this upward movement is limited by
spring: €6 to -insure that the lowermost mount will be
held in a position where a seal can be effected between
the bellows and the lowermost mount 76.

Bar 75 is preferably tapered at the top as shown in
FIG. 2, in order to facilitate easy insertion of the bar
through the rectangular apertures 78 in the stack of
transparency mounts 74. Moreover, the bottom of bar
75 is provided with two vertical extensions 77 which
are adapted to fit into two spaced annular grooves 79
in the upper surface 88 of disc 26 so as to prevent the
lowermost mount 76 from dragging out from under the
stack by the rotation of disc 26." Moreover, if desired,
bar 75 may be supported by disc 29 to facilitate loading
of photomounts without the remeval of ‘the bar from
the machine. If such a construction were employed,
bar 75 could be conditioned for loading merely by un-
clamping clamp 73. However, as shown, bar 75 must
be removed in order to Ioad photomounts thereon.

Disc 20 is of a particular peripheral configuration.
Essentially, the disc 26 is circular but is provided with
a cut-out portion 88 in the periphery thereof. This
cut-out portion is shaped so that there is a finger 99
extending in.the direction of rotation by the disc 2.
Immediately adjacent finger 90 is a deep cut-out por-
tion 92. The cut-out portion 92 is of relatively small
peripheral “extent and immediately adjacent thereto is
a long relatively shallow cut-out portion 94 which ex-
tends between the deep cut-out portion 92 and the trail-
ing end 96 of the circular periphery of the disc. The
upper surface §8 slopes downwardly as it approaches the
periphery of shallow cut-out portion' 94. The purpose
of this sloping surface contour will become clear as this
description progresses. = As will be shown hereinafter,.
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vertical movement of the bellows 42 is in such timed
relation with rotation of the disc 20 that the upper cdge
44 of the bellows 42 is disposed above the upper sur-
face of the disc 28 only when the shallow cut-out por-
tion 94 registers with the bellows. At other times, the
upper- edge 44 of the bellows 42 is disposed below the
lower surface of the disc 28, and, in fact, the disc over-
lies at least a portion of said bellows at times when the
circular periphery of the disc 28 is in regisiry with the
bellows.

The operation of the mount separating mechanism 10
described above is as follows: The initial condition is
shown in FIG. 3. In this condition disc 2¢ is support-
ing substantially the entire lower surface of the bottom-
most transparency mount 76. The bellows 42 is in its
extended condition with the upper edge 44 disposed in
engagement with the bottom surface of the lowermost
mount 76. This disposition of the bellows 42 is a result
of the fact that cam follower 68 is in engagement with
the raised portion 72 of the cam 76 and valve V- is closed
to cut off the supply of negative pressure to the bellows.
Due to the flexibility of bellows 42, upper edge 44 will
align itself in sealing relation with the lower surface of
the lowest transparency mount. At this point valve V
is opened to supply negative pressure to the bellows 42
through the flexible hose 54 and tube 43 to complete the
seal between the upper edge 44 -of the bellows and the
lower surface of the lowest transparency mount 76.
Moreover the negative pressure will cause the vertical
collapse of bellows 42 to thus move the left hand por-
tion of mount 76 downward as viewed in FIGS. 3 to 5.
Rotation of shaft 28 naturally is continuous and after
a brief interval during which the aforementioned  seal
is effected, raised portion 72 of cam 70 will move out
of engagement with cam follower 68 which will permit
lever 56 to move downwardly under the urging of spring
57. This downward movement will complete the move-
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ment of bellows 42 downwardly to the position shown

in FIG. 4. Since there is a sealing rotation between
the upper edge 44 of bellows 42 and the bottommost
transparency mount 76, the end of.the transparency
mount which is in engagement with- the upper edge 44
of the bellows will move downwardly with said upper
edge as shown in FIG. 4. This will dispose -the left
hand edge of the transparency mount as viewed in FIG:
4 in a plane below the lower surface of disc 26 to there-
by partially separate mount 76 from the stack 74. With
the apparatus in this condition, the left hand portion
of mount 76 overlies the tapered upper surface portion
of disc 28, and the extreme left hand end rests on sur-
face 16. If the tapered surface were not provided, it
would be practically impossible to achieve the partially
separated condition shown in FIG. 4 as the mount 76
would be irreparably damaged if it were bent around
an untapered surface. Moreover, the shallow cut-out
portion 94 provides access for the left hand end of
photomount 76 to supporting surface 16 to enable the
left hand end of said mount as viewed in FIG. 4 to en-
gage said surface 16 when drawn downwardly by bellows
42, At this point finger 99 of disc 20 moves between
the left hand end of mount 76 and the left hand end
of the mount immediately thereabove as viewed in FIG. 4.

Continued rotation of the disc 26 in a counterclock-
wise direction as viewed in FIG. 1 moves the finger 90
and the portions of disc 28 immediately therebehind
between mount 76 and the mount immediately there-
above. This movement will effect a peeling of the low-
est mount 76 off of the stack until finally all of the disc
29 moves out of supporting relation with the entire sur-
face of lowest mount 76 to permit it to drop or snap
against the supporting surface 16.  However, at the time
that this dropping or snapping occurs, disc.2¢ will be
in supporting relation with the mount immediately above
mount 76 which now becomes the new lowermost mount
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in the stack. This condition' is illustrated in FIG. 5.
1t is to be noted that the disc 20 moves out of supporting
relation ‘with the lowermost mount 76 at the point when
the deep cut 92 registers with the lower left hand corner
of the mount stack 74 as viewed in FIG. 1. Thereafter,
disc 20 continues rotating in supporting relation- with
the new lowermost mount until cat-out portion 94 again
moves into Tegistry with bellows 42 at which point the
cycle is repeated. Intermittently operable valve V is
again closed after complete separation of mount 76 is
effected so as to break the seal between the bellows
and the separated mount to free said mount for move-
ment transversely of the stack out from under the stack.

Tt will be noted that as the bottommost photomount
76 is peeled away from the stack by disc 26, the portion
thereof which is in sealing relation with the top 44 of
bellows 42 passes through a number of different poses
in which the portion is oriented at varying angles to the
horizontal. Such movement of mount 76 might well
break the seal betweeén the mount and bellows. How-
ever, as was ‘pointed out hereinbefore, bellows 42 is
deformable or bendablé away from its longitudinal (verti-
cal) axis. Accordingly, as the portion of mount 76 in
engagement with bellows 42 moves into different angular
relations with the horizontal, bellows 42 bends in order
to keep the edge 44 coplanar with the engaged portion
of mount 76. This obviates the possibility of the seal
between the bellows and the mount being broken and
assures a proper removal of the mount as has been
described hereinbefore.

To move each photomount which has been peeled
off of the stack by the disc 28 out from under the disc
and the stack a continuous ‘or endless chain 98 having
a plurality of studs 114 connected thereto is employed.
As here shown, three studs 114 are connected with the
chain. Chajn 98 is disposed in a horizontal plane under
top surface 16 of apparatus 1 and around three idler
sprockets 102 which are so disposed as to cause the
chain to move in a trapezoidal path. Drive sprocket
100 is mounted on a vertical shaft 164 which is journaled
in bearings 186 and 108 which in turn are carried by
bearing supports 36 and 28, respectively. Fixed to
shaft 104 is a spur gear 110 which is in meshed relation
with a spur gear 112 fixed to the shaft 22. Accordingly,
chain 88 mioves continuously in timed relation with the
rotation of disc 20.

The studs 114 are connected to the chain 98 in such
a manner as_ to extend laterally ouiwardly from the
chain and studs 114 each having a - vertically extending
portion which extends through a continuous slot 116
in the horizontal supporting surface 16. Slot 1i6 is
trapezoidal and generally follows the path of movement
of the chain. FEach of the studs 114 extends upwardly
above the horizontal support surface 36 sufficiently far
to extend above the bottom surface of disc 20. As the
dogs 114 move under the disc 2¢ the lower surface of
disc 20 must be provided with a groove to permit the
unobstructed passage of the dogs under the disc. ~ This
groove is designated by the reference character 93 and
is shaped  somewhat- like a 3 to permit the dogs to
follow their right angle path of movement under the
disc as the disc rotates. FEach of the dogs as it turns
the corner around sprocket 108 engages the rear edge
of a photomount 74 and thereafter pushes the photo-
mount out from. under the disc for further processing.
The reason for the dogs -extending above the bottom
surface of disc 20 is to prevent the possibility of a mount
becoming sandwichéd in between a dog and the botiom
surface of the disc which would result in jamming.

As the photomount 74 moves out from under the disc
26 it moves under a mount hold down device generally
designated by the reference numeral 12¢ (FIG. 9). The
mount hold down assembly 128 comprises a longitudinally
extending member. 122 which is fixed to the upper support
plate 16 as by a plurality of screws. . Member 122 has
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integrally formed therewith two- transverse arms 124 and
128. Formed along the bottom edge of member 127 is
a groove 128 which is adapted to receive and be compli-
mentary to-the corner of photomount 74. - The vertical
edge of the groove herein designated as 139 is planar
and. extends parallel to the path of movement of the
photomount 74 as it is being moved by the studs 314 in
a -direction transverse to the photomount’s longitudinal
axis or parallel to its transverse fold line. Arm 124
is provided with two. spaced parallel grooves 132 and
134 and is further providéd with n circular passage or
cavity 136 which extends through the entire length of
the arm as well as through the member 322, and inter-
sects both of the grooves 132 and 134, Arm 126 is
shorter than arm 124 and is provided ‘at its outer edge
with a noich 137 which is aligned with slot 132 for
reasons which will become clear hereinafter. = Arm 126
is- also provided with a slot 138 which is in alignment
with the slot 134 and parallel to the notch 137. Dis-
posed in slot 132 and notch 137 is a longitudinally ex-
tending rail 140 and disposed in slots 134 and 138 is a
second longitudinally extending rail 142 which is parallel
to and spaced from the rail 148. Rails 149 and 142 are
each’ provided with vertically extending elongated slots
144 and 146, respectively, which slots are adapted to
register with the cavity 136. A pin 148 is disposed
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within the cavity 136 and extends through the slots 144 -

and 146 in rails 148 and 142, respectively. The slots 144
and 146 have a width which is adapted to receive the pin
148 with little clearance, but the longitudinal extends
of the elongated- slots 144 ‘and 146 are substantially
longer than the diamster of the pin 148, Thus the rails
140 and 142 are free to move in a vertical direction but
are prevented from moving horizontally. As shown here-
in rails 149 and 142 are thus positioned by the slots 132,
134 and 138 as well as the groove 137. They are limited
in movement transverse of their longitudinal axes by their
slots and notch 136 and they are further limited in move-
ment in a longitudinal direction by the pin 148.

The outer edge 156 of rail 142 is positioned by the
slots 134 and 138 so' that the outer surface 150 will abut
against’ the inner edges 152 of the embossments on the
photomount 74, This abutting relation will prevent any
tendency on the part of the photomount 74 to cartwheel
or spin as it is moved under the mount. hold down mech-
anism. - The rail 148 is disposed close to the fold line 154
of the photomount 74 but on the same side of the fold
line as the rail 142, .

As a dog 114 moves the photomount 74 in a direc-
tion parallel to its fold line 154, the leading edge of the
photomount will engage the front edges of the rails 140
and 142 and cause them to lift so. as o permit the
photomouunt to move thereunder. The weight of the
rails, however, will bear against the upper surface of the
photomount and will thus keep it from raising up off the
surface 16 of the machine. Moreover, the inter-engage-
ment of track 142 and the embossments 152 will prevent
cartwheeling. Thus the photomount 74 may be progressed
along the machine away from the stack separating appara-
tus 16 without fear of it being moved out of a predeter-
mined position necessary for further operation of the
photomount.

Disposed adjacent the arm 126 and fixed to the sur-
face 16 is a folding member 156, Folding member 156
is shaped so' that it is substantially in the plane of sur-
face 16 at the edge which is first encountered by the
photomount 74 and is substantially wvertical at the end
last encountered by the photomount (see FIGS. 7 and 8).
The portions in between are graduated therebetween ina
smooth upwardly and inwardly extending surface. .Thus
as the photomount 74 moves down under the hold down
mechanism 12¢ the front left hand cormer 158 of the
photomount 74 as. viewed in FIG. 7 will engage the sub-
stantially flat leading end of the folding member 156 and
move over that surface. - However, as the photomount
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74 progresses down the .mount Hold down ‘mechanism

aunder the impetus of the dog 114, the surface 156 con-

tinues to rise and move in towards the transverse fold
line of the photocmount.  The photomount, however, is
unable to shift as it is held in position by the 'mount hold
down mechanism and- thus is forced to yield and fold
along the central transverse fold line 154. The trailing
edge 168 of the folding surface 156 is located so as to
register with the central transverse fold line 154 of photo-
mount 74 and thus cause the photomount 74 to be folded
at right angles along the transverse fold line 154, In
this right angle folded condition the photomount is passed
on to the film feed mechanism 8 for having ‘a trans-
parency disposed therein. - As this initial folding ‘is ac-
complished while the photomount is under the hold down
miechanism, arm 126 must terminate in substantially the
same plane as rail 149 to prevent jamming of the mounts
against the arm 126.

‘Transparencies are generally printed on a single roll of
film having perforations along the edges.  Each trans-
parency constitutes a single frame on said roll of film
and the roll may have hundreds of frames, The rcll of
transparency film looks much like a resl of motion pic-
ture film. The film is mounted on a spool holder (not
shown) and is fed t0 maching 1 by film feed mechanisin $
(FIGS: 12 and 13) ;. The film feed mechanism 8 includes
a sprocket 162 mounted on o shaft 164 rotatably jour-
naled in bearings 165 and 168. Sprocket 162 is provided
with teeth 163 which are adapted to interengage the film

erforations when the film is passed over the sprocket.
Fixed to shaft 164 is a spur gear 17& which is in meshed
relation with a spur gear 172 fixed 10 a shaft 174 which
is journaled in bearings 176 and 178. Shaft 174 is in
alignment with a shaft 180 which has fixed thereon a
pinion 182 for rotating shaft 189.- To connect a line
shaft 174 and 189 a cutter clutch 184 is employed. Cut-
ter clutch 184 as here shown is an electrically operated
ciutch which is normally energized during operation in
order to connect the two shafts 174 and 189 together.
However, the cutter clutch can be deenergized to discon-
nect the shaft 189 from the shaft 174 and thereby free
the shaft 374 and the shaft 164 for rotation by manual
operation of the handle 187 mounted on the shaft 164.
This manual operation is necessary for positicning the
Lirst frame on the roll of film before automatic operation
of the machine begins. It also provides for indexing in
the event that the machine happens to malfunction and
move the film so that it will not be properly positioned for
insertion in a photomount.

'To automatically rotate sprocket 162 when the film is
properly positioned for automatic operation, the pinion
182 is engaged by a rack 183 which is fixed to a connect-
ing rod 186 which is slidably mounted in a Bracket 188
fixed relative to the base of the machine. Connecting
rod 186 is spring biased by a tension spring 19¢ secured
at one end 1o an end of the connecting rod 186 and se-
cured at-its other end to the base of the machine. Fixed
to the connecting rod 286 in a central portion thereof is a
pin 192 which extends laterally of the connecting rod.
Pin 192 extends through an elongated siot 194 in a cam
follower 186 which is pivotally connected at its other end
to the base of the machine. ' The cam follower 186 en-
gages a cam 198 which imparts to the cam follower a
reciprocating motion, The reciprocating motion of the
cam follower 196 is imparted to the connecting rod 186
by the pin and slot conneciion 192—194. With the con-
necting rod 186 reciprocating as described above it will
be obvious that the rack 183 reciprocates back and forth
in synchronism therewith. ‘The reciprocation of rack 183
will cause an oscillating movement to be imparted to
pinion 182 and thence 1o shaft 189, However, the cutter
clutch 184 is arranged when energized -to impart move-
ment between the two shafts 174 and 18% in only one
direction there being slippage in the clutch in the reverse
direction, Thus, the sprocket 162 will oscillate periodi-
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cally il a direction to advance the film one frame for
positioning and during the return stroke of the rack 183
the sprocket 162 will be stationary.

Also provided with the film feed mechanism 8 is an
indexing means. This means herein constitutes a right
angle shaped member 199 pivoted at its center or apex 269
on stationary support structure. -.One end of the member
199 is provided with = roller 282 which engages a cam
264 which is designed to impart an intermittent oscillat-
ing motion to the member 19% as the cam rotates. Se-
cured to the other end of the right angle member 199 is
a locking dog 266 which is adapted to fit into a slot 208
in & hub 269 mounted on shaft 188 adjacent pinion 182
and thus hold the shaft in a predetermined position. The
cams 198 and 284 are so cut and designed that the lock-
ing dog 286 is pivoted out of the slot 283 when rotary
motion is imparted to pinion 182 and is moved into the
slot 288 when the pinion is stationary. The primary func-
tion 'of the locking dog is accurately indexing the film once
per operation of the film feed mechanism to eliminate the
possibility of small errors in the distance the film is ad-
vanced accumulating, which accumulation might eventu-
ally cause the cutting of film to occur on the frame rather
than on the margins between frames.

The operation of the film feed mechanism § is as fol-
lows. A roll of fitm is mounted on the film holder (not
shown) and is manually brought over the sprocket 182 50
that the perforations along the side of the film engage the
teeth 163 on the sprocket. This is done with the cutter
clutch deenergized and at that time the locking dog 246
is disposed in the slot 288 on hub 283. After proper
positioning is achieved the main cluich on the drive shaft
is energized to cause the cam shaft 28 to commence ro-
tating -as will be described hereinafter. The rotation of
the cam shaft 28 causes the cam 284 to permit a pivoted
movement in a clockwise direction of member 159 to
withdraw the locking dog 206 from slot 208. Thereafter
the cam 193 causes cam follower 196 to oscillate so as t0
impart a rotary movement to pinion 182 and hence to
shaft 180. At this time the cutter clutch is energized and
the rotation of shaft 8¢ is in such a direction that the
clutch will impart a similar movement to shaft 174. The
rotation of shaft 174 will impart a rotation of the opposite
direction to shaft 164 and hence to member 162 to thus
advance the film a predetermined distance equal to one
frame length. Thereafter, cam 198 will cause a pivoting
movement of the cam follower 196 in the opposite direc-
tion to thus rotate pinion 182 in the opposite direction,
which rotation will not be imparted to shaft 174 due to
the slippage in the cutter ciutch. Accordingly, there will
be 1o mevement of shaft 164 or member 182, After the
rack 183 has completed its return stroke cam 294 will
pivot member 198 in a counter-clockwise direction to
thereby cause member 285 to again reenter slot 288 which
has made one complete revolution and is thereafter adapt-
ed to receive the locking dog for a second time to thus
index the film. In this way one frame is advanced dur-
ing each of the described sequence of operation as de-
scribed above.

Referring now to FIGS. 14 and 15, the means - for
cutting off an individual frame of film from a roil of
flm is disclosed. This means includes a scissors 251
through which the film passes. The scissors 251 in-
cludes a stationary blade 253 and a movable blade 2538,
the blade 255 being pivotally mounted as at 237 on an
upstanding bracket 259 secured to the frame of the
machine. The movable blade 255 has a downwardly ex-
tending portion 261 to which is connected one end of a
tension spring 263.- The other end of the tension spring
263 is connected to a stud 265 mounted on the support-
ing siructure of the machine” The tension spring biases
the movable blade 255 to its open or solid. line posi-
tion as viewed in FIG. 13. Engaging the downwardly
extending portion 261 of the blade 253 is one arm of
a lever 267 which is pivotally mounted as at 269 on an
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ear 271 which is fixed to the frame of ‘the machine.
The other end of lever 267 which is on the opposite
side of the pivoted mounting 269 is provided with a
roller 273 which engages a cam 275 mounted on the
cam shaft 28. A second tension spring 277 is secured
at one end to lever 267 in such a manner as to bias
the lever into engagement with both the movable blade
355 and the cam 275. The other end of spring 277 is
fixed to the stub 265.

The springs 263 and 277 are proportioned so that
the spring 277 supplies a greater moment {o lever 267
than dees spring 263 apply to lever 277 through portion
261 of movable arm 255.

When cam shaft 28 rotates in a clockwise direction
the low cam portion 275A engages roller 273 and permits
the lever 267 to pivot in a counter-clockwise direction
under ihe urging of spring 277. This counter-clockwise
movement of lever 267 will cause the movable scissors
arm 255 to move from its solid line position to its dotted
line position as viewed in FIG. 14 and thus snip off
the film disposed between the two arms. Further rota-
tion of the cam 275 will cause a pivoting movement of
fever 267 in a clockwise direction and the spring 263
will cause the movable arm 2535 to pivof in a counter-
clockwise direction to maintain the scissor arm portion
261 in engagement with lever 267. This second pivotal
movement will recpen the scissors and condition it to
receive additional film between the scissor arms 253
and 255 for the subsequent cutting of a second frame.

The advancement of the film by the film feed mecha-
aiste locates a frame in the area cf a photomount. How-
ever, the frame must be accurately positioned relative to
the apertures in . the photomount and advanced to the
press and this is accomplished by device § (FIGS. 16 to
18). Device € comprises a movable index post 219, a
nresser plate assembly 212 and means for moving the
post in a predetermined path to be described hercinafter.
The means for moving the post is herein generally desig-
nated by the reference npumeral 234. The post 219 is
made out of relatively hard rubber or other yieldable
material and has a top planar surface 216, a vertical side
wall 218, a tapered side wall portion 226 and an ad-
joining vertical side wall portion 222, the two last named
side wall portions. being on the opposite side of post
219 from side wall 218. The peripheral extent of post
316 is smallar than the aperturs 78 in mount 74 so that
the post can extend therethrough. " The post 210 is
mounted on -a vertically extending hollow pips or shaft
224 which is slidably mousnted in a fixture 226 for ver-
tical movement. The interior of hollow shaft 224 is in
communication with a small passage 228 in post 218
which passage 228 has comrunication with the outside
of the post at its upper surface 216. Disposed around
tube 224 and underneath fixture 226 is a compression
spring 229 which abuts against the lower surface of
fixture 226 at its upper end and abuts against a washer
231 at its lowest end. Washer 231 is disposed above
a coupling 233 which coupling is adapted to be connected
to a fexible hose 235 which is directly connected to the
pump P. As pump P is a vacuum pump there is a con-
stant negative pressure at the point of communication
of the passage 228 with the atmosphere.

Index post 215 cooperates with presser plate assembly
212 and these two elements sandwich therebetween the
flra F which has been positioned therebetween by the
fim feed mechanism 8 described hereinbefore. The
presser plate comprises a generally rectangular plate 238
which is formed integrally with an arm 232 which is ver-
tically offset from the plate 238. Exiending transversely
through arm 232 is a cylindrical bolt 234 which is fixed
to the arm 232. Bolt 234 is disposed within a cylin-
drical cavity 237 in member 122 at the left hand end
thereof as viewed in FIG. 9. ‘The right hand end of the
bolt 234 abuts against a compression spring 236 which is
disposed within the cavity 237, the spring 236 abuting
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against the right hand end of the cavity at its opposite
end from boit 234. Fhus soring 235 biases bolt 234
and arm 232 and presser plate 238 to the left as viewed
in FIG. 9. Fixed to boit 234 is a pin 238 having a nob
2439 secured to its free end.  Pin 238 is disposed in and
extends through a bayonst siot 2431 in member 122.
Normally presser plate 236 is disposed in a horizontal
position parallel to and above the dpper surface 216 of
post 288,  However,-when access is desired to be gained
between the presser plate and the post the machine op-
erator can grasp nob 24% and push it to the right against
the bias spring 236 and thereafter pivot bolt 234 in
cavity 237 to swing the presser plate up into a substan-
tially vertical plane. When it is desired to restore the
presser plate to its normal horizontal position nob 248
is moved so as to pivot bolt 234 in a clockwise direction
as viewed in FIG. 10 until the pin abuts against the
end of the bayonet siot and thereafter spring 236 will
move the pin and bolt assembly to the left and thus force
the pin into the longitudinally extending part of the
bayonet slot to hold the entire assembly in the normal
position.

As was stated hereinbefore the post 216 acts to accu-
rately index the film or transparency in the transparency
mount. . This is dene by moving the presser 218 upwardly
through the aperiure in the photomount 74 which is dis-
posed in a horizontal plane so that the upper surface 216
of the post will abut against the film which is disposed
between it and the presser plate 238 and move the film
upwardly against the presser plate so as to bring about a
seal between the upper surface 216 and the ilm F. This
seal is effected by the constant negative pressure at the
cutlet 228 of tube 224 which causes a vacuum to hold
the film. With the film grasped in the above described
manner the particular: {ransparency is cut away from
-the toll by a suitable cutting means to be described here-
inafter and thus is separated from the roll. Thereafter
the post 218 moves downwardly ‘a short distanice and
then moves to the right as viewed in FIG. 16 and in a
slightly ‘downward direction to slide the film F and the
photomount 74 along support surface 16 out from under
the presser plate 23% and towards the heated press 4
which acts to seal the photomount in a manuner to bs
described hereinafter. - At the comgpletion of the down-
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ward movement of post 210, the frame of film F will be 4

accurately positioned in surface-to-surface relation with
the horizontal portion of the photomount and in between
the embossments 152.

To effect the movement of the post 216 as described
above 2 cams 242 and 244 are employed.
are mounted on cam shaft 28. - As will be explained im-
mediately. below the cam 242 acts to move the post 216
up and down in the vertical direction whereas cam 244
together with associated linkage acts to move post 2190
in a horizontal direction. "As stated above tube 224 is
slidably mounted in fizture 226 to permit up and down
movement of post 218.  Fixture 224 is made of two verti-
cally spaced horizontal arms 246 and 248 which extend
Iaterally- from a main body portion 259. Main body
portion 259 is provided with a central aperture 253
through which extends a circular shaft 254, Thus main
body portion 239 is slidably mounted on a shaft 254
- which is fixedly secured to a supporting structure 256
which in torn is fixed to the base 257 of machine 1.
Extending between the supporting structure 2556 and main
body portion 256 of fixture 226 is a tension svring 253
which biases the fixture 226 to the right as viewed in
FiGS. 16 and 18. Mounted on one of the sides of the
main body portion 259 of fixture 226 is a roller 268
which engages a lever 262 which is pivotally mounted on
the base 257 as at the pivot point 264. Lever 262 is
biased toward roller 260 by a tension spring 266 which
is -secured at one end to the frame of the machine and
is secured at its other end to lever 262. Lever 262 is
thus biased to the left as viewed in FIG. 15 and into
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engagement with cam 244, When cam shaft 28 rofates
to thus rotate cam 244 it will be seen that the cam 244
is shaped so as to move the lever 262 in an oscillating
movement first to the right and then to the left as viewed
in FIG. 15.. As lever 262 swings to the right under the
urging of cam 244 spring 258 will be effective for mov-
ing fixture 226 to' the right and thus to move post 210
to the right and when ‘the cam 244 permits lever 262
to move to the left spring 266 will move lever 262 to the
ieft and thus cause the lever to move fixture 226 to ‘the
left against the urging of spring 258. Hence, post 210
will 'move to the left. Thus it will be seen that spring
266 must have a greater tension than spring 258,
Formed on coupling 233 is a cam follower 278 which
is spring biased by spring 229 into engagemerit with cam
242. " As cam 242 has high portions and low portions it
will be seen that it will cause the cam follower to move
up and down and thus move the post 216 up and down.
Cams 242 and 244 are so shaped that post 23¢& will fol- -
low a path of movement substantially as shown in FIG.
19, Referring now to FIG. 19 and assuming position
272 is the starting position for post 21¢ when the post
is in position 272 it extends through the aperture in the
photomount 74 which is disposed in the plane of sup-
porting surface 16 and extends above that plane to force
the film F against presser plate 239. In position 272 a
seal is effected between the post and the film so as to

-lock them by means of the vacuum being drawn on the

post.  As the cam shaft ‘28 rotates post 210 will first
drop a-short distance to move film F out of engagement
with the presser plate 239. Thereafter the post will com-
meance moving to the right and simultaneously downward
for a short time so as to bring the transparency into en-
gagement with the photomount and to move the photo-
mount and transparency to the right towards -the press
4. Thereafter, the downward movement of post 210-will
stop but the post will continue moving to the right as
viewed in FIG. 16 until it reaches its rightmost position.
At this point post 218 will drop straight downward a
short distance to position 276 below surface 16 to break
the vacuum seal with the film and to dispose the film
and photomount on surface 46 where it will be subse-
quently picked up by the press shuttls as will be. de-
scribed hereinafter. Post 239 will then move in a hori-
zontal direction to the left to position 278. At position
278 the post 216 will again be raised to again resume
position 272 and thus engage the next transparency which
has been fed by the film feed mechanism described here-
inbefore.

During the rightward movement of the post- 218
the folding of the half. folded transparency mount is
completed by a folding member 265 shown in FIGS. 8§
and 8A. Member 265 is formed integrally. with mem-

- ber 156 and is provided with two upstanding side walls

70

287 which are secured to the base 16 in spaced apart re-
Iation on opposite sides of the slot 271 through which
the post 218 moves. The forward portion 273 of the
top wall 275 of member 265 is downwardly inclined and
the rear portion 277 of top wall 275 is parallel to the
surface 16 and spaced therefrom to define a mount re-
ceiving passage 279. As the post 218 moves through- the
slot 271 from left to right as described above the up-
standing portion of the photomount 74 will abut against
the front surface 281 of top wall 275. Continued move-
ment of the post 216 will cause the upstanding portion to
be folded so that it can fit into the member 265 in the
tapered chamber portion 283 thereof, fo complete the
folding of the photomount started by folding member
186. When the post 230 reaches its position 274 and
moves downwardly to position 276 to break the seal
with' frame F, the folded photomount is disposed in
chamber portion 279 and is held therein in folded rela-
tion by the top wall portion 277 and the supporting sur-
face 16. Thus, the folding of the photomount is com-
pleted by a secondary stationary member, namely fold-

TSR
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ing member 265 and the mount is conditioned for hot
pressing by press 4.

1t will be seen that the post 210 moves the film and
photomount at right angles to the path that the dogs 114
move the photomount toward the press. This changing
of direction of movement aids in completing the fold-
ing of the photomount and brings the folded photomount
with properly indexed film toward the press which heat
seals the photomount with the film properly indexed
therewithin, The press is generally designated - by the
reference mumeral 4 and is illustrated in FIGS. 20 and
21. Press 4 includes a stationary lower platen 280, a
vertically movable upper platen 282, and means for
moving said upper platen relative to the lower platen.
This moving means comprises a toggle 284, the details
of which will be described hereinafter. The lower platen
is provided with four electrical heating elements which
are embedded in a solid block of metal to uniformly heat
the platen. These heater elements are designated by the
reference numerals H1 to H4 and are diagrammatically
shown in FIG. 24. To protect the film F from exces-
sive heating, the lower platen 280 is provided with two
milled out portions which are adapted to register with
the film and thus bring about a spacing between the film
and the heated lower platen 280 with the photomount
itself in direct abutting relation with said platen during
the pressing operation as will be described subsequently.
The upper platen is provided with a slot 283 in which are
disposed two pressing plates 285 and 287. Plates 285 and
287 are each fixed to vertically extending rods 289, which
are secured to the top of the platen as by castellated
nuts 291. The rods 289 extend through apertures in
platen 282 which apertures have lower wide portions 293
and upper narrow portions 295, the. latter of which per-
mit the rods to pass through with some clearance. Sur-
rounding the rods 289 and disposed in the wide portions
293 of the apertures for said rods are compression springs
297 and 299, respectively, which bias the movable plates
toward the lower platen. However, this bias is limited by
the Tods 289 so as to provide adequate clearance for the
movement of the mount and shuttle as it passes through
the press in the manner to be described hereinafter. Each
of the plates 285 and 287 is provided with milled out por-
tion which is adapted to register with the milled out
portions in the lower platen in order to protect the film
against excessive heating. The reason for the two spring
pressed plates in the upper platen 282 will become clear
as this description proceeds.

The stationary lower platen 280 is mounted on a sup-
porting structure 286. Supporting structure 286 is pro-
vided with two bearings 288 for a shaft 290 on which
the upper arm 292 of toggle 284 is mounted. The upper
arm 282 of toggle 284 is pivotally connected to 2 lower
arm 294 of the toggle as by a pin 286.  The lower end
of arm 294 is pivotally secured to a fixture 298 as by
a pin 300. Fixture 298 is fixed to a pair of vertically ex-
tending shafts 302 as by nuts 304 and ‘the shafts 302
slidably extend through the stationary platen 280 and are
fixed to the movable platen 282 in any suitable manner as
by a threaded connection. Journaled in bearings 306
on structure 286 is a horizontal press shaft 308. Shaft
398 has mounted thereon a spur gear 309 which may be
driven by any suitable means such as the output motor
30. It will be noted that press shaft 368 is not connected
to cam shaft 28 but is driven directly and independently
by the motor M. The reason for this will become ap-
parent -as this description progresses. Fixed to press
shaft 308 is an eccentric cam 310 which engages the cen-
ter of the toggle 284 in the vicinity of pin 296. The
weight of the movable platen 282, the vertical shaft 302
and the fixture 298 biases the toggle arms 292 and 294
to an aligned position, that is a position in which the
press will be closed and the platens 282 and 280 will be
in close confronting relation. However, the cam 310 is
shaped so as to periodically force the center of the toggle
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out of alignment with the two pivoted points thereof and
thus tend to move the fixture 298 upwardly to thus force
the movable platen 282 upwardly away from the platen
280 and thus open the press. Therefore, it will be seen
that as the cam 310 rotates in response to the rotation of
the.shaft 308 the press will open and close in a periodic
fashion, :

As will be described hereinafter, the press 4 is ar-
ranged to simultaneously press two photomounts. Fur-
ther, as will be described hereinafter, by means of a
shiittle assentbly 312, each photomount will be subjected
to two pressing operations. The shuttle assembly in-
cludes a pair of horizontally spaced jongitudinally ex-
tending members 314 and 31§ which are connected by
means of transverse pins 318. The members 314 and
316 extend through the press 4 in a slot 319 in stationary
platen 280, The members 314-and 31§ each are pro-
vided with a plurality of upstanding tips 324 which are
adapted to. engage the rear edge of each photomount
disposed in chamber poition 279 of folding member 265
and mave it under the press in a manner to be described
hereinafter. The tips are spaced apart a distance just
slightly greater than the longitudinal extent of a folded
photomount. Connected to each member 314 and 316
of press shuttle 332 and forward of the press 4 is an
arm 326 which is connected at its other end to a fixture
328 which is fizediy mounted on a horizontal shaft 339.
Shaft 330 is slidably mounted in a bracket 332 which is
clamped to ome of the vertically extending shafts 302
that cause the movable platen 282 to move up and down
in response to the folding and collapse of the toggle
284, Thus as the press opens and closes in response to
the movement of the toggle, the shuttle 312 will move
up and down. The parts are so positioned and propor-
tioned: that when the press is closed the upper edges of
the tips 324 ars disposed below the surface of the sta-
tionary platen 280 in the slot 318, and when the press is
open the tips 324 will extend above the surface of the
stationary platen 286 and the surface 16 so as to effec-
tively engage-the edges of photomounts disposed on sur-
face 16 by post 218 and disposed within the press to be
able to advance them horizontally in the manner to
be described hereinafter. It will be obvious that in order
for the press shuttle to move upwardly to engage a
folded photomount in chamber. portion 279 of folding
member 263, the lower planar surface of upper wall 277
must- be provided with spaced longitudinally extending
grooves 283 to permit clearance for tips 324 during the
return stroke of the press shuttle in its raised position.

Mounted on the press shaft 368 is a cam 340 of eccen-
tric peripheral configuration. Pivotally connected at
the base of the support structure 286 is a lever 342 hav-
ing mounted on the central portion thereof a roller 344.
The upper end of lever 342 is in engagement with a rolier
246 which is rotatably mounted on the fixture 328. Also
connected to fixture 328 by means of a pin 348 is a ten-
sion spring 356 which is connected at its other end to a
stud 352 fixed to the supporting structure 286. Thus it
will be seen that the spring 359 biases the shuttle assem-
bly 312 to the left as viewed in FIG. 21 and hence biases
the roller 346 into engagement with the lever 342, Fur-
ther, the biasing of the roller 346 into engagement with
lever 342 biases the roller 344 mounted on the lever 342
into engagement with the eccentric cam 343. Cam 340
is so shaped that it oscillates the lever 342 to and from
the two positions shown in FIG. 21 whereby 1o osciilate
the shuttle assembly back and forth a distance equal
approximately to the distance between two adjacent pins
324.

As the cams 318 and 348 are mounted on the same cam
shaft they may be timed to give a square motion to the
shuttle assembly 312. Starting with the press closed but
about to be opened the shuttle arms 334 and 316 will
be in their left hand (dotted line position) as viewed in
FIG. 21 and be in their lower position. As the press
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opens- the shuttle assembly 312 will move upwardly with
the -upper platen 282 and engage a photomount and
film which at the time is resting in chamber portion 279
of folding member 265 where it was deposited by post
216 'as was described earlier-in this specification.

Thereafter the cam 348 will pivot the leéver arm 342
to the right to move the shuitle assembly 312 to the
right and thus move the photomotint into the left hand
press. position 354 in which position the shuttle assem-
bly will be in the solid line position as shown in FIG. 20.
The rightward movenient of the shuttle will move the
mount between the fixed and movable platens of press 4,
Thereafter the cam 31 will permit the toggle arms 292
“and 294 to move into alignment and thus close the press
by moving the movable platen 282 downward towards
the fixed platen 289. This downward movement of
platen 282 will impart a downward movement to shuttle
assembly 312 and thus cause the shuttle arms 314 and
318 to move into their associated slots to leave the photo-
meunt on the lower platen for pressing. . At the time of
the initial pressing of the photomount in position "354
it will be noted that there is no photomount in position
356 which is the right hand pressing position for the
press 4. Since as has just been described it is clearly
a necessity from time to time that there be only one

photomount in the press 4 and hence only one press’

position -being occupied, the movable plates 285 and 287
in the upper platen 282 have been provided. These plates
permit for a square pressing of the photomount and
prevent the movable platen from becoming angularly
related during the pressing with respect to the fixed platen.
Thus the spring biased plates in the upper platen are
adapted to compensate for the lack of a photomount in
one of the two pressing positions when this circumstance
arises. It will be obvious that this circumstance will
normally arise only at the beginning and at the end of
a run of the machine. During the time that the photo-
mount is being heat sealed in the press position 354 the
shuttle assembly 312 is being moved to the left to restore
it to ifs initial dotted position where it will engage a
second photomount in the manner that the first was en-
. gaged. - At the same time the tip 324A will be moved
into a position where it will be behind the trailing edge
of the photomount in the position 354 so that when the
press-is opened it will move up to engage the first de-
scribed photomount and move it into the second press
position 356 while the second photomount is being moved
to the press position 254. ‘When the press closes a sec-
ond time the first mentioned photomount will be sub-
jected to a second heat sealing operation and the second
photomount will be subjected o its first heat sealing op-
eration. ~ Subsequent operations of the shuttle will ad-
vance each 'of the photomounts to the right as viewed in
FIG. 21 until the photomount ds pushed by the leading
edge 357 of the shuitle arms 314 and 316 into the
chute 358 to carry the photomounts to a suitable recep-
tacle.

t will be noted from the foregoing that each photo-
mount is subjected to two pressing operations. This is
@ desirable feature of the present invention as due to the
temperature limitations placed on the press by the flm
ard paper the time for actually effecting a permanent
seal between the two folded portions of the photomount
is excessively long and will therefore greatly slow down
ihe operation of the machine if the press’ were held in
pressing relation ' during one pressing operatiocn for a
ssufficiently long time to effect a complete seal. Accord-
ingly, to speed up the operation, I have divided the press-
ing time into two equal pressing -portions and thus have
doubled the speed of operation of the machine.

It will be noted from the above description that many

of the operations described hereinbsfore are controlled
by cams- operating off the cam shaft 28 and cam shaft
308, While the shapes of some of the cams have been
illustrated, for the sake of clarity and simplicity others
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have not. However, the timing of the operations of the
various components is illustrated in FIG. 23 and any
person skilled in the art can determine the shape and
relative. positions of the cams from this diagram. Cam
shaft 28 is driven by a sprocket 268 through an electric
clutch 382 which ovérates in connection with ‘an electric
brake 364. The clutch 362 is efective for connecting
the sprocket 389 to the cam shaft 28 to rotate the cam
shaft and the brake is efective when energized to lock
the cam shaft in its stopped position.

Other apparatus for controlling the timing of my ma-
chine is electrical and the electrical apparatus is diagram-
matically illustrated in FIG. 24 of the drawings.

The electrical control apparatns includes a main con-
trol power switch which controls the supply of electrical
encrgy to the entire machine. This switch is designated
by the reference character PS, and feeds two supply lines
386 and 382. The lines 386 and 382 are preferably both
fused by fuses F. Included in the electrical control ap-
paratus is a mormally closed manually operable starting
swiich S8, " Also included is a presser plate switch PPS
which is controlled by the movement of the presser plate
236 into and out of its normal position. . The presser
plate switch PPS is closed when the presser plate is out
of its miormal operating position.and the switch PPS is
open when the presser plate 239 is moved into its nor-
mal or proper horizontal operating position. The. start
switch SS and the presser plate switch PPS control a
relay R1.  The energizing circuit for the relay may be
traced from supply line 388 over start switch SS and
presser plate switch PPS in multiple, through the winding
of relay R1 to line 382.

A second relay R2 is also included in the control ap-
paratus shown in FIG. 24. This relay is provided with:
three energizing circuits. . The first of these energizing cir-
cuits may be traced from line 380, over front contact g
of relay R1, through a post stop switch PSS and the wind-
ing of relay R2 to line 382. The second energizing circuit
for relay R2 may be traced from line 386, through a post
timing switch PTS, over front contact a of a mount start
button MSB, through a mount feed interlock switch MF1,
through switch PSS and the winding of relay R2 to the
line 382.  Post stop switch PSS is a switch operated by a
pin 402 fixedly mounted on cam shaft 28 and is normally
open but closes when cam shaft 28 reaches a predeter-
mined position known as the starting position. The post
timing switch PTS is a switch which is operated by a pin
386 which is fixed to the shaft 308 for the press 4. The
function ‘of the post timing switch PTS is to assure that
the shuttle 312 operates in proper timed relation with
the post 218. It will be remembered in this connection
that the press operates independently of the cam.shaft 28
and it is the function of the post timing switch to have
these two independent portions of the apparatus operate in
proper timed relation. Post timing switch PTS is nor-
mally closed but opens when the button 386 engages the
switch. At this point the shuttle 312 and the post 210
are in proper timed relation. The master start -button
MSB is a manually operated normally closed push button
switch. The mount feed interiock MF1 functions to as-
sure that no film will be fed by the film feed apparatus
8 unless a photomount si properly positioned to receive
that film. This is accomplished by having the mount feed
interlock switch operated by .a photomount itself. The
mount feed interlock switch has its actuating member ex-
tending up into the path of movement of the photomounts
as they are fed by dogs 114 into the position ‘where the
post can move throuh one of the apertures-therein: and
wherein the photomount is in position to receive the post
and film the mount feed interlock switch s open. At other
times the mount feed interlock switch MF1 will be closed.
The film feed clutch 184 and the cam shaft clutch 362
and the cam shaft brake 364 are all energized by direct
current supplied from a rectifier K having two output
lines 388 and 398. Rectifier K is energized by lines 389
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and 382 through a current limiting resistor CR1. The
energizing circuit for the film feed clutch 184 may be
traced from line 388, over normally closed contact b
of mount start button MSB, the winding of clutch 184 and
through switch CSS to line 350. The cam shaft clutch
362 is energized over a circuit which may be traced from
line 388, through the winding of cam shaft clutch 362
over a manually operated cluich switch CS, over back
contact b of relay R2 and through a current limiting re-
sistor CR2 to line 399. Clutch switch CS is a toggle
switch and is normally closed during operation of the
machine. The brake 364 is energized by a circuit which
may be traced from line 388, through the winding of brake
364 over front contact ¢ of relay R2 and through the cur-
rent limiting resistor CRZ to line 3¢, It will thus be
seen that with the clutch switch CS closed the clutch 362
is energized when relay R2 is deenergized and- at that
time the brake 364 is also deenergized to permit move-
ment of cam shaft 28. When the clutch 362 is deener-
gized the brake 364 is energized to prevent rotation of the
cam shaft 28. The inclusion of the clutch switch CS is
for the purpose of permitting the clutch to be deenergized
at the same time the brake is deenergized so as to permit
manual rotation of the cam shaft 28 by the manual ro-
tation of the handle 382 mounted on the end of the cam
shaft 28.

As stated earlier lower platen 28¢ of press 4 has em-
bedded therein four electrical heating elements H1, H2,
13 and H4. These heating elements are energized by the
main supply controlled by the power switch PS. Three
of the heating elements, Hl, H2 and H3 are controlled
by a thermostatic element T2 which is closed when the
temperature of the platen is below a predetermined value
and is open when the temperature is above said value
whereby to regulate the temperature of the platen within
a close predetermined range. The fourth heating element
T4 is directly connected across the lines 38 and 282
and is therefore continuously energized when the main
power switch PS s closed. Also associated with the heat-
ing elements is a temperature indication lamp L1, which
is energized by a circuit which may be traced from the line
380. through a thermostatically controlled contact T1
through the lamp L1 to the line 382. Thermostatic ele-
ment T1 is substantially identical to thermostat T2 and,
accordingly, is closed when element T2 is closed and is
open when element T2 is open. Therefore, when press
platen 289 is up to temperature the light L1 will be out.
The machine is also provided with two electric motors,
one of which is connected to pump P to drive said pump
and the other of which is connected to cam shaft 28 and
press shaft 368 to drive these two shafts. The pump
motor is designated by the reference character PM and,
as previously stated, the main motor is designated by the
reference character 30. Both of these motors are ener-
gized in multiple through a master switch MS which is a
manually operated switch which is closed when the
device is operating.

Assuming that there are no photomounts disposed
within the machine, when the main power switch PS is
closed and the main drive switch MS is closed the pump
motor PM and the main drive motor 38 will become ener-
gized. Furthermore, relay R1 will be energized as start
switch SS is closed to energize relay R1 although presser
plate switch PPS is open as the presser plate 230 will be
assumed to be in its proper position parallel to the post
210. As will be understood hereinafter at the time of
the starting vp of the machine the post stop switch PSS
will also be closed as the machine will always stop in ' a
position to cause said switch to be closed. The post tim-
ing switch PTS will be opening and closing at this time
as the press shaft 308 is being continucusly rotated by
the motor -39. The mount start button MSB is- at this
time closed and the mount feed interlock switch MF1 is
also closed as there is no mount engaging the switch to
open it. ccordingly, it will be seen that at this time
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relay R2 will be energized over its previously traced en-
ergizing circuits including front contact a of relay R1 and
post stop switch PSS, as well as over its previously traced
energizing circuit including contact a of mount start
button MSB and the mount feed interlock switch MF1.
Further, as shaft 386 is constantly rotating the post timing
switch PTS is periodically opening and closing to establish
and open the remaining energizing circuit for relay RZ
including front contact a of relay R2. In the normal
stopping position of the cam shaft the switch CSS will be
open and accordingly the film feed clutch 184 is deener-
gized. ' Furthermore, with relay R2 energized it will be
seen that the cam shaft clutch 362 is deenergized at back
contact b -of relay R2 which is presently open and cam
shaft brake 364 is energized over front contact ¢ of relay
R72 which is closed to thereby hold the cam shaft in a
fixed position. At this point it is imperative to note that
the machine will not operate merely by depressing the
start switch S8, for to do so would cause the apparatus
to commence feeding film while there was no mount posi-
tioned to accept the film. This is prevented by the inclu-
sion of mount feed interlock switch MFL

Accordingly, the first step the operator must take is
to simultansously depress the start switch S8 and the
mount start button MSB. By depressing the start switch
S8, the sole remaining energizing circuit for relay R1 be-
comes open and relay R1 releases to open its front con-
tact a. Accordingly, the emergizing circuit for relay R2
including front contact a of relay R1 becomes open.
Turthermore, with the mount start button MSB depressed,
contact ¢ of button MSB becomes open 10 open the ener-
gizing circuit for relay R2 including said contact. - When
shaft 386 rotates to the point where pin 386 engages
post timing switch PTS the post timing switch opens to
cpen the remaining energizing circuit for relay R2 and
thereby cause relay R2 to release. - It will be noted that
relay R2 cannot release until the post timing switch PTS
is open and this is the means by which synchronization
of the movements of the post 21% and press shuttle 312
is achieved. With relay R2 released the cam clutch 362
becomes energized and the cam brake 364 becomes de-
energized whereby o cause the cam shaft 28 to rotate.
Rotation of the cam shaft will cause the stack separating
device to separate a photomount from the stack and the
chain 98 will advance the photomount toward the post
219. The press shuitle and press at this time are also
working as is the post moving through its path of move-
ment as shown in FIG. 18. However, the film feed
mechanism 8§ is not feeding film at this time as with the
mount start button MSB depressed the film feed clutch
184 will be deenergized and hence there will be no rota-
tion of the sprocket 162. This prevents the film from
being fed before there is a photomount present to re-
ceive it. After the operation has been instituted by a
simultaneous depression of switches SS and MSB both
these switches can be permitted to return to their normal
closed position but this will have no immediate effect on
the apparatus. The reclosing of switch SS will cause relay
R2 to pick up and close its front contact a. However,
the closing of front contact a of relay R1i will not reestab-
lish the emergizing circuit for refay R2 containing said
contact a as the post stop switch will be open at this time
as the machine has not completed a full cycle and re-
turned 1o its starting position. With the post stop switch
open it is obvious that none of the energizing circuits of
relay R2 can be established and accordingly relay R2
will remain deenergized to cause the energization of the
clutch 362 and the deenergization of the brake 364 to
thereby permit the continued rotation of the cam shaft
28. The film feed clutch 184 will not be open as the cam
486 mounted on cam shaft 28 which engages the switch
SS to operate it will be in a position relative to the switch
whereby the switch will be open. As the photomount
moves down under the hold down mechanism 128 and
approaches the post 218 it will engage the miount feed
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interlock switch to open switch MF1, However, the cam
shaft will not stop until button 462 on cam shaft 22
engages post stop switch PSS to close that switch and
thus cause relay R2 to energize. As was stated herein-
before this will cccur when the cam shaft is rotated back
to its normal starting position to assure that the feeding
of photomounts will be in proper sequence during the op-
erations of the entire device.

From the foregoing it will be seen that with no phioto-
mount engaging the mount feed interlock MF1 it is im-
possible to cause the cam shaft 238 to rotate if the mount
start button MSB were not included in -the energizing
circuit for relay R2 which also includes switch MF 1. The
mount. start button thus manually overrides the switch
MF1 and permits the operation of the machine when no
photomount is in position to receive film in order to so
position a photomount.

Once a photomount is positioned above the post 210,
the machine 1 is thereafter operated by merely depressing
the starting switch SS5. The operation of the machine
will be as follows. Upon the depression of the starting
switch 83, the relay Ri will release. and thereby open
its front contact a. This will open one of the energizing
circuits for relay R2. The energizing circuit for relay
R2 including the mount feed interlock switch MF1 will
also be opened due to-the contact between the switch
MF1 and the properly positioned photemount. Upon

the press shaft 368 rotating fo cause pin 386 to engage -

and open the post timing switch PTS, the third energiz-
ing circuit for relay R2 will become open and relay R2
will release to open its front contacts ¢ and ¢ and close
its back-contact: b, Tt will be noted therefore that the
relay R2 will release at a predetermined time in the cycle
of the operation of the press shuttle 312 to thereby insure
that the press shuttle and press operate in timed relation
with the rotation of the .cam shaft 28. When relay R2
releases cam clutch 362 will become energized (the cam
switch CS having been closed at the same time as the
power switch PS was closed) and the cam shaft brake
364 will become deenergized to permit rotation of the
cam shaft. Furthermore, at the initial position of the
cam shaft cam shaft switch CSS will be closed to thereby
energize film feed clutch 184 so that the film feed
sprocket 162 will rotate in response to rotation of the
cam ‘shaft. The initial rotation of the cam shaft will
cause rack 182 to move so as to rotate sprocket 162 and
~ advance one frame of film on the roll of film being sup-
plied by the film feed mechanism 8. At the same time
index. post 210 will move a short distance to-the left to
register with the aperture in-the mount ready to receive
film and will then move upwardly to reach its position
272 after the film feed sprocket 162 stops feeding. As
the index post 210 reaches position 272 it will compress
the film between the index post and the presser plate
239 and will hold it there while the film cutter cuts off
the frame at its proper index position. Further, the
vacuum being drawn by the pump through the index
post will cause the film to be sealed against the upper
surface of the index post 218, Thereafter the index
post 210 will move downwardly and to. the right as
viewed in FIG. 15 to index the transparency in the mount
and to move the mount under folding member 265 to
complete the folding operation. At the time the index
post reaches its extreme right hand position 274 the press
shuttle 312 will be moving toward its extreme left hand

position. ~ At position 274 under folding member 265 )

index post 210 will move downwardly to its position 276
to break its seal with the photomount and to deposit
the mount in a position on surface 16 where press shuttle
312 ‘will subsequently pick it up. The press shuttle will
continue moving to its left hand position as the post 210
commences moving left and when the shuttle reaches its
extreme. left hand position the press will open and the
shuttle will move up to'pick up the mount. The press
shuttle will then commence moving to the right to its

[
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solid line position to move the folded mount to press
position 274.  As the press shuitle reackes jts right hand
or solid line position shown in FIG. 20 it will commence
moving downwardly a short distance together with the
downward movement of the platen 282. The downward
movement of the shuitle will cause the photomount: to
rest against the lower platen 289 and will also bring the
upper platen 282 into compression engaging relation with
the ptiotomount.  As the lower platen is heated the com-
pression of the photomount will cause the heat sensitive
adhesive to bond together and thus commence the bond-
ing of the two halves of the photomount. * During this
compression- of the photomount in position 354 of the

ress the shuitle 312 will move back to the left for an
engagement of the next photomount which is being
processed by the machine, As the movable platen 282
moves upwardly the press shuttle 312 will also move up-
wardly so as to engage the photomount in position 254
and also to engage the next subsequent photomount being
processed.  Thereafter the shutile 312 will again move
to the right to advance the first mentioned photomount
from position 354 to position 356 and to advance the
second mentioned photomount into position 354, - Upon
the shuttle moving the two photomounts into the afore-
described positions the shuttle will again move down-
wardly and along with the movable platen 282 to cause
a second pressing of the first mentioned photomount and
a first pressing of the second mentioned photomount.
The second pressing of the photomounts assures a firm
and long lasting seal of the photomount. Subsequent
cperations of the press will continue . to advance the
photomounts to the right as viewed in FIG. 20 until
finally the photomount is pushed along the supporting
surface 16 of the machine into the chute 358 which -will
convey the finished photomounts to a waiting receptacle.
Naturally, during the above described operations, the
stack separating device 16 is separating one mount per
revolution of cam shaft 28 and a dog 114 is engaging the
separated -photomount and moving it past the mount
hold down mechanism into position to receive a frame
of film, and the film feed mechanism will feed a frame
of film to the properly positioned photomounts, once
per revolution of cam shaft 28. .

It should be noted that as long as the start button SS
is depressed the -machine will: continue to feed photo-
mounts as hereinbefore described: However, upon re-
leasing the start switch: SS the cam shaft will rotate until
it gets to its predetermined stopping position at which
point the relays R1 and R2 will be picked up to deencrgize
the cam shaft clutch 362 and to energize the cam shaft
brake 364 and thus stop the cam shaft from further rota-
tion. However, as long as the master switch MS is en-
ergized the press will continue to operate and thereby
insure that any photomounts in process by the press will
have their processing completed and will be deposited
into the waiting receptacle and not be left in the machine
where they ‘might be spoiled.

It will be obvious from the above description. that sev-
eral of the steps of the operation described above oc-
cur concurrently as more than one photomount is being
processed at a time. It should be particularly noted that,
in accordance with the design of my machine and as is
clearly shown .in the timing diagram: (FIG. 23), at all
times each portion of the machine is processing a different.
photomount. That is, photomounts are being separated
from the stack at the same time as a photomount is being
advanced towards the index post and at the same time the
index post is processing a frame of flm which is simul-
taneously being cut by the cutting means and at the same
time the shuttle is advancing a number of photomounts
past the press for heat sealing and subsequent disposition
into the chute.

This application is a division of my earlier filed parent
application Serial. Number 775,412, filed by me on ‘No-
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vember 21, 1958, now U.S. Patent No. 3,067,805, and
assigned to the assignee hereof.

While I have herein shown and described one form of
the present invention and have suggested several modifica-
tions therein it will be understood that various changes
and modifications may be made therein within the scope
of the appended claims without departing from: the spirit
and scope of the present invention.

What I claim is:

1. In a machine for automatically mounting a photo-
graph in a photomount having two relatively foldable
portions joined along a fold line, each of said portions
being provided with an aperture adapted to register with
said photograph and one of said portions having index-
ing means for said photograph embossed thereon along
the marginal portion of said one portion surrounding said
aperture therein;-a surface for supporting a photomount
in a substantially horizontal plane, means for moving said
horizontally oriented photomount in said plane in-the
direction. of said fold line, and means for holding said
one portion of said photomount in said horizontal plane
during said movement, said holding means comprising
a pair of rails extending longitudinally in the direction
of movement of said photomount, one of said rails being
adapted to engage the upper surface of said one portion
of said photomount in engagement with said indexing
means and the other of said rails being adapted o en-
gage the upper surface of said one portion of said photo-
mount adjacent said fold line.

2. In a machine for automatically mounting a photo-
graph in a photomount having two relatively  foldable
portions joined along a fold line, each of said portions
being provided with an aperture adapted to register with
said photograph and one of said portions having indexing
means for said photograph embossed thereon along the
manginal portion of said one portion surrounding said
aperture therein; a surface for supporting a photomount
in 2 substantially horizontal plane, means for moving
said horizontally oriented photomount in said plane in
the direction of said fold line, and means for holding said
one pontion of said photomount in said horizontal plane
during said movement, said holding means comprising a
pair of rails extending longitudinally in the direction of
movement of said photomount, one of said rails being
adapted to engage the upper surface of said one portion
of said photomount in engagement with said indexing
means and the other of said rails being adapted to engage
the upper surface of said one portion of said photomount
adjacent said fold line, and a longitudinally extending
member parallel to said rails, said member being pro-
vided with a groove adapted to receive the edge portion
of said one portion of said photomount extending paral-
lel to.said fold line.

3. Tn a machine for automatically mounting a photo-
graph in a photomount having two relatively foldable
portions joined along a fold line, each of said portions
being provided with an aperture adapted to register with
said photograph and one of said portions having indexing
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means for said photograph embossed thereon along the
marginal portion of said one portion surrounding said
aperture therein; a surface for supporting a photomount
in & substantially horizontal plane, means for moving
said horizontally oriented photomount in said plane in
the direction of said fold line, and means for holding
said one portion of said photomount in said horizontal
plane during said movement, said holding means com-
prising a pair of rails extending longitudinally in the di-
rection of movement of said photomount, one of said
rails being adapted to engage the upper surface of said
one portion of said photomount in engagement with said
indexing means and the wother of said rails being adapted
to engage the upper surface of said one portion of said
photomount adjacent said fold line, and a longitudinally
extending member parallel to: said rails, said member
being provided with a groove adapted to receive the edge
portion of said one portion of said photomount extend-
ing parallel to said fold line, and a folding member hav-
ing a surface extending from the horizontal plane at
point in the path of movement of the outer edge portion
of said other portion of said mount upwardly and
inwardly to a point above the path of movement
of said fold line, said surface of said folding mem-
ber being adapted to engage said outer edge portion of
said other portion of said photomount for folding said
other portion upwardly at right angles to said one portion
as. said photomount is moved by said mount moving
means,

4. In a machine for automatically mounting a photo-
graph in a photomount having two relatively foldable
portions joined along a fold line, each of said portions
being provided with an aperture adapted to register with
said photograph; a surface for supporting a photomount
in -a substantially horizontal plane, means for moving
said horizontally oriented photomount in said plane in the
direction of said fold line, and means for holding said
one portion of said photomount in said horizontal plane
during said ‘movement, said holding means comprising
a pair of rails extending longitudinally in the direction
of movement of said photomount, one of said rails being
adapted to engage the upper surface of said one portion
of said photomount adjacent said fold line and the other
of said rails being adapted to engage the upper surface
of said one portion along a line spaced from said fold
line, and a folding member having a surface extending
from the horizontal plane- at point in the path of move-
ment of the outer edge portion of said other portion of
said mount upwardly and inwardly to a point above the
path of movement of said fold line, said surface of said
folding member being adapted to engage said outer edge
portion of said other portion of said photomount for fold-
ing said other portion upwardly at right angles to said
one portion as said photomount is moved by said mount
moving means.

No references cited.



