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UNITED STATES PATENT OFFICE 
2.227.987 " . 

AUTOMATIC PRojECTION PRINTER 
Clifton M. Tuttle and William Bornemann, Roch 

ester, N. Y., assignors to Eastman Kodak Com 
Rochester, N. Y., a corporation of New 

ersey , 

Application July 26, 1938, Serial No. 221,314 
30 Claims, 

The present invention relates to photographic 
printers, and more particularly to an automatic 
projection printer for use with miniature films 
of the "Bantam' type. 
One object of the invention is the provision of 

a photographic printer in which enlarged prints 
are continuously and automatically procured from 
miniature negatives. 
Another object of the invention is the provi 

Sion of an arrangement by which prints of equal 
density are secured from negatives of varying 
densities. 
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A further object of the invention is the pro 
vision of an arrangement for automatically 
varying the intensity of the light rays of the 
printing lamp in accordance with the negative 
density. 

Still another object of the invention is the 
provision of an arrangement by which the nega 
tive surface is made to assume a definite position 
in Space without clamping it between trans 
parent plates. 
Another object of the invention is the prayision 

of a suitable mechanism by which an image area, 
of a film strip is fed through and accurately posi 
tioned in a film gate. 
Another object of the invention is the provi 

sion of such an arrangement by which the film 
gate is opened and closed in proper timed rela 
tion to the movement of the film strip there through. 
Another object of the invention is the provi 

Sion of an arrangement for maintaining the film 
Strip in a taut condition while in the film gate. 
Another object of the invention is the provision 

of suitable mechanisms by which the change of 
intensity of the printing lamp is accomplished in 
proper timed relation to the feeding of the film 
Strip through the film gate. 
Another object of the invention is the provision 

of a shutter and an operating mechanism there 
for which is controlled in timed relation to the 
film movement through the gate. 
Another object of the invention is the provision 

of a mechanism for feeding a strip of sensitized 
paper into position to be successively exposed to 
image bearing rays transmitted by different 
image areas of the film strip positioned in the 
film gate. 
Another object of the invention is the provision 

of supply and takeup reels for said sensitive pa 
per, and mechanism for controlling the drive of 
said reels in proportion to the quantity of paper 
thereon. 
Another object of the invention is the provision 

(C. 88-24) 
of a mechanism for automatically applying Suit 
able identification marks at spaced intervals 
along the paper strip and outside of the picture 
areas thereon. W 
Another object of the invention is the provision 

of mechanisms for controlling the movement of 
the paper strip in proper timed relation to the 
film movement and shutter operation. 
Another object of the invention is the provision 

of a constantly driven power shaft, with means 0. 
controlled by cams on the power shaft whereby 
the various mechanisms are operatively con 
nected to and driven by the power shaft in proper 
timed relation to each other. r 
Another object of the invention is the provision. 

of an arrangement for preventing the starting of 
the apparatus until the various mechanisms have 
been adjusted to a definite predetermined posi 
tion, known as the starting position. 
Another object of the invention is the provision 

of an arrangement by which two adjacent rega 
tives are fed into position in a double film gate 
so that two prints may be simultaneously made 
On the Sensitized-paper. 
To these and other ends, the invention resides 

in certain improvements and combinations of 
parts, all as will be hereinafter more fully de 
scribed, the novel features being pointed out in 
the claims at the end of the specification. 

In the drawings: 
Fig. 1 is a schematic perspective view of an 

automatic projection printer constructed in ac 
cordance with the present invention, showing the 
relation of the various elements, and the con 
necting means therebetween; 

Fig. 2 is a vertical sectional view through the 
left portion of the machine, illustrated schemat 
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ically in Fig. 1, taken substantially on the line 
2-2 of Fig. 3, showing the relation of the print 
ing lamps, film gate, and gate opening mecha 
niSm; 

Fig. 3 is a plan view of the lamp and photoelec 
tric cell housings, with the cover plates removed, 
showing the relation of the various parts; 

- Fig. 4 is a side elevation view of the middle 
portion of the machine, as illustrated in Fig. 1, 
the side plate being removed, showing the various 
drive mechanisms, the shutter operating mech 
anism, the resistance actuating mechanism, and 
various control members; 

Fig. 5 is a side elevation view of the right end 
of the machine illustrated in Fig. 1, with the side 
plate removed, showing the paper feeding and 
control mechanisms; 

40 

45 

50 



2 
Fig. 6 is a plan view of the control mechanisms 

for the film and paper feeds; 

5 

O 

15 

20 

25 

Fig. 7 is a side elevation view of the mechanism 
illustrated in Fig. 6; - 

Fig. 8 is an end elevation taken substantially 
on the line 8-8 of Fig. 6, showing the clutch by 
which the film feeding mechanism is intermit 
tently connected to the constantly driven power 
shaft; 

Fig. 9 is an end elevation taken substantially 
on the line 9-9 of Fig. 6, showing the clutch by 
which the paper feeding mechanism is intermit 
tently connected to the constantly driven power 
Shaft; 

Fig. 10 is a plan view, with parts in Section, of 
the film feeding mechanism and the drive there 
for; 

Fig.11 is a vertical sectional view taken sub 
stantially on the line. - of Fig. 10, showing 
the relation of the two film drive sprockets, the 
unitary drive therefor, and the means for re 
siliently mounting one of the sprockets to ten 
sion the film strip while the latter is in the film 
gate; 

Fig. 12 is a vertical sectional view taken Sub 
tantially on the line 2-2 of Fig. 10, showing 
the mounting and the friction drive for the film 
takeup reel; 

Fig. 13 is a vertical sectional view taken Sub 
80 stantially on the line 3-13 of Fig. 10, showing 

the mounting of the film supply reel; 
Fig. 14 is a vertical sectional view taken sub 

stantially on the line 4-4 of Fig. 4, with parts 
in section and parts in elevation, showing the ex 

35 posing shutter, the power and shutter shafts and 
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the various control cams thereon, and the vari 
able resistances for varying the intensities of the 
printing lamps; 

Fig. 15 is a horizontal sectional view taken sub 
stantially on the line 5-5 of Fig. 14, showing 
the main drive shaft and the shutter shaft, and 
the connecting means therebetween for operating 
the shutter and for connecting the variable re 
Sistances into the lamp circuits; 

Fig. 16 is a plan view of the cam for controlling 
the cutting of the variable resistances into and 
cutting them out of the lamp circuits; 

Fig. 17 is a fragmentary view of the upper end 
Of the vertical drive shaft, with the machine 
housing in section, showing the dial or scale for 
indicating the various starting positions of the 
machine; 

Fig. 18 is a horizontal sectional view through 
One end of the film gate, showing the relation 
thereto of the removal film clamping members, 
and the means for holding these members in 
proper position in the gate; 

Fig. 19 is a vertical sectional viev of the por 
tion of the apparatus shown at the right end of 
the machine illustrated in Fig. 1, and taken sub 
stantially on the line 9-9 of Fig. 5, with parts 
in Section and parts in elevation, showing the re 
lation of the paper supporting drum and the pa 
per feed and supply reel-spindles; 

Fig. 20 is a horizontal sectional view through 
the upper portion of the mechanisn illustrated 
in Fig. 5 and Substantially on the line 20-20 
of the latter, showing the arrangement of the 
variable friction speed drive for the paper sup 
ply Spindle, a similar drive being used for the 
paper takeup spindle; 

Fig. 21 is a vertical sectional view taken sub 
stantially on the line 2-2 of Fig. 22, showing 
the relation of the paper perforating mechanism 
and the paper advancing drum, and the drive 
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and control means of the perforating mechanism; 

Fig. 22 is a side elevation view of a portion of 
the mechanism illustrated in Fig. 5, with parts 
in section and parts in elevation, showing the 
paper perforating mechanism and the cam con 
trol means therefor; 

Flg. 23 is a side elevation view of the paper 
supporting and advancing drum and the paper 
gate, with parts in section and parts in elevation, 
showing the relation of the various parts of the 
paper gate and the relation of the latter to the 
paper supporting or advancing drum; 

Fig. 24 is a front elevation view of the paper 
gate, with parts in section and parts in elevation, 
showing the relation of the paper gate parts, and 
the arrangement for advancing the gate across 
the face of the advancing drum, as well as the 
means for releasably holding the gate in paper 
clamping position; 

Fig. 25 is a diagrammatic wiring diagram of 
the various electrical circuits of the machine; 

Fig. 26 is a timing chart for the printer, show 
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ing the timed relation of the various operations 
for printing a strip of eight negatives; 

Fig. 27 is a view of a portion of the film strip 
from which the prints are made, showing the ar 
rangement by which separate film strips of eight 
exposures each are spliced together to provide a 
continuous film strip which is automatically fed 
through the machine; and 

Fig. 28 is a portion of the continuous sensi 
tized paper strip on which the enlarged pictures 
or prints are made, showing the position and re 
lation of the trimming perforations along one 
edge of the strip, and the identifying perfora 
tions along the opposite edge of the strip. 

Similar reference numerals throughout the 
various views indicate the same parts. 

Film for use in still cameras is usually in the 
form of a sensitized strip on which the various 
exposures are made. In the case of "Bantan' 
film, as well as many other miniature films, the 
film strip 30 is arranged to provide 8 exposures 
or image areas as best shown at 3, Fig. 27. This 
film strip is fed through a camera, of any de 
sired or well-known construction, by means of a 
sprocket the teeth of which engage the marginal 
perforations 32 formed on the strip 30, therebe 
ing one perforation for each image area, as clear 
ly illustrated in Fig. 27. As neither the camera 
nor the film feeding means constitute a part of 
the present invention they are not disclosed or 
illustrated herein. 
As these various image areas are quite Small, 

being 28 x 40 mm in the case of 'Bantan' film, 
it is usual practice to make enlarged prints 
therefrom by means of a projection printer, as is 
well known. To facilitate the rapid printing of 
a number of these separate 8 exposure strips, the 
unexposed end portions of the strip are spliced, 
cenented, or otherwise connected together, to 
form, in effect, a continued film strip somewhat 
resembling the well-known negative motion plc 
ture film. This continuous negative strip is then 
run through a projection printer to successively 
bring the various negative image areas into pro 
jecting position to form enlarged prints or posi 
tives, as is well known to those in the art. 

However, in preparing these separate 8 ex 
posure strips for use in the machine of the pres 

25 

30 

35 

40 

50 - 

60 

ent invention, each strip is trimmed, before splic- - 
ing, to provide an end tab 33, see Fig. 27, which 
is Substantially equal in length to one half of an 
image area 3. Thus, when the end tabs 33 of 
two adjacent strips are spliced together they 75 
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which controls a paper feeding mechanism, to form a strip connecting member or blank 4, 

Fig. 27 which is equal in size to one of the image 
areas 3, as clearly shown in Fig. 27. By means 
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of this arrangement, a continuous film strip is 
formed, the various separate 8 exposure strips be 
ing spaced apart a distance of precisely one 
image area, the purpose of which construction 
will be later described. 
With such a machine, the desired number of 

Separate 8 exposure strips are Wound into a con 
tinuous roll on a supply reel, and are consecu 
tively fed into position in the film gate. In or 
der to increase the machine output, two film 
areas are simultaneously positioned in a double 
film gate, the strip being threaded through the 
gate to bring the first pair of images into posi 
tion therein. The positive paper strip is then 
threaded into position to receive the enlarged 
images of the pair of negatives. Afterwards, an 
electrical switch is closed and the machine then 
Operates automatically to successively make pairs 
of enlarged prints until the end of the negative 
film strip is reached, all of which will be herein 
after more fully described. 
Each of these two negatives, while clamped 

in the film gate, is illuminated by separate 
Sources of dimmed diffused light, a fixed resist 
ance being inserted in each lamp circuit to dim 
the light during the measurin operation. The 
light transmitted by each image area is then 
measured by a pair of photosensitive elements 
positioned in a rectangular box which “fences' 
in the image area. The light incident upon the 
photoelectric cells adjusts a movable arm or con 
tact member of a variable resistance or rheostat 
of the type shown and described in the patent 
to Tuttle Number 1,976,310, issued October 9, 
1934. A short time in the cycle is allowed for 
this measurement, as shown in the timing chart 
Fig. 26, after which the insulating bars are closed 
to grip the contact member to insert in the lamp 
circuit a resistance commensurate with its light 
transmission, as measured by the photoelectric 
element. 
A shutter then automatically opens for a con 

Stant time interval to expose a strip of positive 
Sensitized paper to the image bearing rays trans 
mitted by a pair of negative image areas posi 
tioned in the film gate so as tó simultaneously 
make two prints from the adjacent. negatives. 
After the shutter closes, the cams on the con 
stantly driven power shaft act to trip overrun 
ning clutches which automatically connect the 
film and paper feeding mechanisms to the power 
shaft to pull down the paper and film the 
proper distances to bring the next two negatives 
into the film gate and to also feed an unexposed 
part of the paper into exposing position. 

Fig. 1 shows an automatic projection printer 
constructed in accordance with the preferred 
embodiments of the invention. In this embodi 
ment an electric motor 36, through a belt or 
other Suitable connection, drives a main drive 
shaft 37 which is geared by gears 38 and 39 to 
an upright or vertical control shaft 40. The 
shaft 40 is connected by the bevel gears 4 and 
42 to a cross shaft 43 which, in turn, is connected 
by a pair of bevel gears 44 and 45 to a shutter 
drive shaft 46. The main drive shaft 37 is termi 
nated at each end by overrunning clutches 47 
and 48. The clutch 47 is adapted to be connected 
to an extension drive shaft 50 which operates a 
film feeding mechanism to be later described. 
The clutch 48 on the other hand, is adapted 
to be connected to an extension drive shaft 5 
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be hereinafter described. 
While the main drive shaft 37 is constantly 

driven, the extension shafts 50 and 5 are driven 
only upon the tripping of the clutches 47 and 48, 
as will be apparent upon inspection of Fig. 1 and 
later described. The upright shaft 40, the cross 
drive shaft 43, the shutter shaft 46, are all con 
stantly driven from and in unison with the main 
drive shaft 37, as is obvious from an inspection 
of Fig. 1. These shafts may, therefore, be broad 
ly considered as a single constantly driven power 
shaft. 
The vertical shaft 40 has mounted thereon, as 

shown in Fig. 1, a cam 52 against which a roller 
53 is adapted to ride. This roller is mounted on 
One end of a spring mounted arm 54 pivoted at 
55 to the machine frame, as best shown in Figs. 
6 and 7, and to be later described. The other end 
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of the arm 54 is connected by a cable or cord 56 20 
to a spring pressed plunger 57, the nose 58 of 
which is adapted to engage a lug 59 on the clutch 
47, as best shown in Fig. 8, to disengage the 
clutch 47. The cable 56 is guided over idler pull 
leys 60 mounted on a supporting bracket 6 in 
which the plunger 57 is reciprocally mounted. 
It is thus apparent from an inspection of Figs. 
1, 6, and 8, that when one of the actuating por 
tions 62 of the can 52 engages the roller 53, the 
lever 54 will be rotated in a clockwise direction, 
as viewed in Fig. 6, about the pivot 55 to pull 
the cable 56 to thus move the plunger 5 to the 
right, as viewed in Fig. 8, and out of contact 
with the lug 59. This movement of the plunger 
5 will engage the clutch 4 to connect the shaft 
50 to the main drive shaft 37, as is apparent. 
As there are four actuating portions 62 on the 
cam 52, the clutch 47 will be connected four times 
in each revolution of the shaft 40, the purpose 
of which relation will be ater described. 
The shaft 40 has also mounted thereon a sec 

ond cam 64, identical with and positioned slight 
ly above the cam 52, as clearly shown in Figs. 1 
and 4. A roller 65, similar to or identical with 
the roller 53, is mounted on one end of a spring 
pressed arm 66 pivoted at 67 to the machine 
frame, as best shown in Figs. 6 and 7. The other 
end of the arm 66 carries a pin 68 engagable 
in a slot 69 on the end of a spring pressed arm 
70 pivoted at 7 ; to the machine frame. The 
other end of the arm TO is connected by a cord 
or cable 72 to a spring pressed plunger T3, the 
nose 74 of which engages a lug 75 on the clutch 
48 to disengage the latter to disconnect the shaft 
5 from the drive shaft 37. The cable 72 passes 
over idler pulleys 60 mounted on a bracket 87 
in which the plunger T3 is mounted, as best 
shown in Fig. 9. Thus, when one of the actuat 
ing portions 76 on the cam 64 engages the roller 
65, the arm 66 is rotated in a counter-clockwise 
direction about the pivot 67, as viewed in Fig. 6. 
This movement of the arm 66 rotates the arm 
70 in a clockwise direction about its pivot to 
pull the cable 72 to disengage the nose 4 of the 
plunger 3 from the lug 75 to engage the clutch 
48, and thus connect the shaft 5 to the power 
driven shaft 37. The cam 64 being identical to 
cam 52 also has four roller actuating portions 76. 

In order to maintain the rollers 53 and 65 in 
positive engagement with the cams 52 and 64, 
the arms 54, 66, and 70, are spring actuated 
at their pivot points 55, 67, and 7 respectively. 
As these spring actuated pivots are all identical 
in construction, only one will be described, the 
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3 in the film gate 02. 
may be simultaneously projected and printed, 

4. 
ignated by the same numerals. As shown in 
Fig. 7, each pivot comprises a stud 77, the upper 
end of which is formed with a small pin 78 
which extends through the arm 54, the latter 
being secured to the stud by means of screws 79, 
or other suitable fastening means. A reduced 
intermediate portion 80 of the studi TT is re 
ceived in a ball bearing 8 positioned in a re 
cess 82 formed in the adjacent portion of the 
machine frame. The bearing 8 is held in po 
sition in the recess 82 by a flat annular plate or 
washer 83 through which the stud extends as 
shown in Fig. 7. The stud 77 and the bear 
ing 8i are maintained in assembled relation 
by means of a nut 84 engaging the reduced 
threaded portion 85 formed at the end of the 
stud 77, as clearly shown in Fig. 7. A coil 
Spring 86 is wrapped around the stud has 
One end anchored to the arm 54 while the other 
end is secured, in any suitable manner, to the 
plate 83. By means of these spring pivots, the 
rollers 53 and 65 are always maintained in en 
gagement with the cams 52 and 64, as is ap 
parent from an inspection of Figs. 6 and 7. 
Each time the clutch 47 is engaged, as de 

scribed above, the shaft 50 is connected to and 
driven by the constantly driven power shaft 37. 
When the shaft 50 is thus rotated, a gear 88 
thereon drives a gear 89 secured to a vertical 
shaft 90, enclosed in a housing or casing 9 
suitably secured to the machine frame. The 
shaft 90 is guided in sleeve bearings 92 in the 
housing 9, and supported by ball bearings 93, 
positioned as shown in Fig. 11, the mechanical 
details of which will be apparent to those in 
the art. A central bearing 94 of an inverted 
cup-shaped sprocket member, generally indi 
cated by the numeral 95, rests on the upper 
ball bearing 93 and is secured by means of a 
key 96 to the shaft 90. A nut 97, threaded on 
or pinned to the top end of the shaft 90, holds 
the Sprocket member 95 in position thereon, as 
is apparent from an inspection of Fig. 1. The 
ratio of the gears 88 and 89, and the gears 38 
and 39, are such that the vertical shaft 40 is 
driven at the same speed as the shaft 37, and 
twice the speed of the shaft 90, the purpose of 
Which Will be later described. 
A disk-shaped portion 98 connects the bear 

ing 94 of the sprocket member 94 to an annular 
ring member 99 of the shape best shown in 
Fig. 11. The lower edge of the member 99 is 
formed with film engaging teeth OO adapted to 
engage the film perforations 3 to intermit 
tently move the film strip 30 through a double 
film gate, generally indicated by the numeral 
02 and later more fully described. The arrange 
ment is such that each time the sprocket 95 is 
actuated, it moves a distance of two teeth to 
thus position a pair of adjacent image areas 

The two image areas 

thus materially increasing the output of the 
machine. 
The teeth 0 are arranged in two groups of 

eight each, as clearly shown in Fig. 10. Thus 
One-half revolution of the shaft 90 and the 
sprocket 95 will move one strip 30 of eight 
exposures through the film gate O2. However, 
as two adjacent image areas are simultaneously 
positioned in the gate, the sprocket 95 is moved 
only four times to bring the eight image areas 
3 into position. ... However, as the shaft 40 ro 
tates twice as fast as the shaft 90, it will make 
One connplete revolution in bringing the four 
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pair of image areas into position. Therefore, 
the cam 52 is provided with four roller actuating 
portions 62, as is apparent. However, to post 
tion the first two image areas of each strip 
30 in position in the gate, the strip must be 
moved a distance equal to the three image areas, 
as shown at A, Fig. 27, due to the presence of 
the Connecting blank 34. - 
The remaining image areas are Successively 

positioned by moving the strip a distance of only 
two image areas, as shown at B, Fig. 27. The 
sequence of Operation for each strip is thus 
3-2-2-2 as clearly shown in Fig. 27. Such 
actuation of the sprocket 95 is controlled by 
the arrangement of the actuating portions. 2 
On the can 52. The timing chart, Fig. 26, shows 
the timed relation of these film movements. It 
will be seen from the chart that the film pull 
down at the beginning of the cycle (3 frames) 
is longer than the remaining three pull downs 
which are all equal in length (2 frames). As 
can design and construction is well known to 
those in the machine shop practice a detailed 
description of the specific can structure is not 
deemed necessary. In order to prevent punc 
turing of the blank connection member 34, the 
sprocket 95 is provided with diametrically ar 
ranged portions f O3 from which the Sprocket 
teeth are omitted, as clearly shown in Fig. 10. 
The strips 30 are held against the Sprocket 95 
by a roller 04 mounted on the free end of a 
spring pressed arm 0.5 pivoted at 06 to the 
machine frame, in any suitable and well-known 
lane. 
An inverted cup-shaped sprocket f Oil, see Fig. 

11, is positioned on the opposite side of the gate 
O2 from the sprocket 95, and cooperates with 

the latter in feeding the film strips 30 through 
the gate. The sprocket OT is one-half the 
diameter of the Sprocket 95 and is provided with 
eight film engaging teeth 08. A blank Space 
09 is also provided to compensate for the non 

perforated connecting member 34. A shaft to 
extends upwardly through a tubular portion fl. 
on the machine frame, and is provided with a 
reduced upper portion 2 on which are mount 
ed a pair of ball bearings 3 which support a 
central core f4 on the sprocket 07, all as 
clearly shown in Fig. 11. A coil spring 5 
surrounds the core 4 and has one end 6 
secured to the under side of the sprocket (OT, 
and the other end anchored to a plate 18 
pinned to the shaft 0. By means of this ar 
rangement, a flexible drive is provided between 
the shaft 0 and the Small film feeding Sprocket 
f07. A hand knob. 9 is secured to the top of 
the sprocket 07 by which the latter may be 
rotated, against the action of the spring 5, 
to thread the film strip over the sprocket 07 
when the machine is originally threaded. When 
the latter is thus rotated, the shaft 0 of course 
being stationary, the spring 5 is thus wound 
up or tensioned. This tension spring thus con 
tinually exerts a backward pull on the film strip 
which tensions or stretches the latter to main 
tain it in a taut condition while it is clamped 
in the film gate. 
The lower end of the shaft 0 has pinned 

thereto a bevel gear 2? which meshes with a 
bevel gear 22 pinned on one end of a shaft 23 
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the other end of which carries a bevel gear 24 
engaging a bevel gear 25 secured to the lower 
reduced end 26 of the shaft 90. Suitable bear 
ings 27 are provided for supporting the shaft 
23, all as shown in Fig. 11. The sprocket S 
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is thus driven by the shaft 90 and in unison with 
the sprocket 95. The gear ratio however, is such 
that the sprocket 07 will make a complete revo 
lution during the feeding of the strip of eight 
exposures through the gate fo2, while the sprock 
et 95 makes only a half revolution, as pointed 
out above. A spring actuated sprocket guide 
28 pivoted at 29, maintains the film strip 30 

in engagement with the sprocket O. 
Film is supplied to the sprocket OT from a 

. Supply reel 30, see Fig. 13, mounted on a sup 
ply spindle 3, the lower reduced shank 32 
of which is guided in a tubular bearing 33. In 
order to prevent overrunning of the reel 30, a 
friction brake means is provided. This brake 
comprises a stationary disk f34 secured to the 
bearing 33, and a rotating disk 35 splined to 
the shaft 32 and movable into engagement with 
the disk 34 to retard the movement of the reel 
f30. A coil spring 36 is positioned intermedi 
ate the disk 35 and an adjustable nut 37 mount 
ed on a threaded portion 38 of the shank 32. 
By adjusting the nut 37, the tension of the 
spring 36 may be varied to control the braking 
effect between the disks 34 and 35, as is ap 
parent from an inspection of Fig. 13. 
From Sprocket 95, the film strip 30 is directed 

to and wound upon a takeup reel 39 mounted 
on the upper end of a spindle 40 supported in 
bearings 4 formed in a bracket 42 depending 
from the machine frame, as clearly shown in 
Fig. 12. The spindle 40 is preferably driven 
from the shaft 90. To this end, the spindle 40 
has operatively connected thereto a grooved 
pulley 43, Fig. 12, which is connected by a 
belt 44, see Fig. 10, to a grooved pulley 45, 
Fig. 11, loosely mounted on the lower end 
Of the shaft 90. A collar 6 is pinned to 
the lower end of the shaft 90 to hold the pull 
ley 45 thereon. In order to drive the spindle 
39 at the proper speed relative to the shaft 90, 

the lower end of the latter has pinned thereon 
a gear 47 connected with a gear 48 pinned to 
a stub shaft 49 supported in a sleeve bearing 
50 secured to and depending from the bottom 

of the housing 9. A second gear 5 is also 
pinned to the shaft 49 and meshes with a gear 
52 carried by the pulley 45, as clearly shown 

in Fig. 11. 
The takeup spindle 40 is thus driven by the 

shaft 90 and the relative speed thereof is deter 
mined by the ratio of the gear train 47, 48, 5, 
and 52. It is apparent that as the roll of film 
on the takeup reel 39 increases in diameter, 
the amount of film wound thereon at each revo 
lution thereof also increases, as is well known. 
However, as the sprocket 95 is feeding the film 
to the takeup reel at a uniform lineal Speed, the 
takeup reel would tend to wind the film faster 
than it is being fed thereto by the sprocket 95. 
Obviously, such a condition cannot continue 
without ultimately breaking the film strip. In 
order to overcome this difficulty, a slip clutch is 
provided for gradually decreasing the speed of 
rotation on the takeup reel as the roll of film 
thereon increases in diametel. 
To this end, the spindle 40 has splined there 

on a friction disk 56 adapted to engage a com 
plementary disk 5 secured to a sleeve 58 to 
the lower end of which the pulley 43 is attached, 
the pulley being loosely mounted on the shaft 
f40, all as shown in Fig. 12. The pressure of the 
disk 56 on the disk 57 is controlled by a coil 
spring 59 positioned between the disk 56 and 
an adjustable collar or nut 60 pinned on a sleeve 

5 
threaded in a bushing 62 positioned in the 

upper bearing 4. The upper end of the sleeve 
6 is provided with an adjusting knob (63 by 
which the vertical position of the nut 60 may 
be adjusted for controlling the tension of the 
spring 59, and hence the pressure of the disk 
56 on the disk 57. With this arrangement, 
when the takeup reel tends to wind the film faster 
than is being fed by the sprocket 95, the film ten 
sion will cause the disk 56 to slip on the disk 
5 to reduce or retard the rotation of the reel 
39, so that the latter will wind the film there 
on at the same lineal rate as delivered by the 
sprocket 95 
The film gate 02 comprises a stationary mem 

ber 64 secured to one wall 65 of the lamphous 
ing, broadly designated by the numeral 66, and 
a movable member 6 mounted on an extension 
of the rear wall 68 of the cell housing 69, all as 
shown in FigS. 2 and 3. These two gate members 
are formed with grooves 70, Fig. 2, for slidably 
receiving a pair of film clamping members f and 
f2 which are held in position in the gate by pins 
3 formed on the ends of spring pressed plungers 
T4 and arranged to extend into registering open 

ings 75 in the clamping members, as best shown 
in Fig. 18. When the members f and 2 are 
to be removed, the pins 3 are withdrawn from 
the openings f5 by moving the fingers 76 for 
the plungers 4 outwardly against the action of 
the springs. The film clamping members 
and 2 may then be removed by gripping the 
knobs 8 secured to one end of the members, as 
best shown in Fig. 18. 
When the clamping members 7 and 2 are 

in position in the gate, a pair of apertures 79 
thereof register with openings 80 formed in the 
members 64 and 67 to provide a double film 
gate in which a pair of adjacent image areas 3 
may be simultaneously clamped for exposure. In 
order to make the negative surface assume a 
definite position in space without clamping them 
between transparent plates, the film engaging 
surfaces of the film clamping members 7 and 
f72 are curved in the form of a circular cylinder 
with its axis parallel to the longitudinal dimen 
sion of the film strip, as shown at 8, Figs. 1 and 
2. 
The central portion of the gate member 6 

has secured thereto a vertical plate 84 which co 
operates with the side walls 85 of the film hous 
ing 69 to separately "fence' in the two image 
areas positioned in the film gate so that the in 
tensity of the image rays transmitted by each 
of the areas may be measured, as later described. 
The opposite end of the plate 84 has secured 
thereto a cable f86 which is guided over an idler 
pulley 87 and connecter o an annular ring 88, 
the lower end of which is formed to provide a 
collar 89 having a central opening 90 adapted 
to receive a rod 9, which is pinned to the col 
lar, as best shown in Fig. 2. The lower end of 
the rod 9 is guided in the bearing 92, while 
the upper end carries a roller 93 adapted to be 
engaged by actuating portions 94 on the can 
95 mounted on the end of the shutter shaft 46. 
Thus when one of the portions 94 of the cam 
95 engages the roller 93, the rod 9 and ring 
88 are moved downwardly to move the cord 86 

and plate 84 to open the gate, as is apparent from 
an inspection of Fig. 2.- The actuating portions 
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94 are so placed as to open the gate in tinned 
relation to the movement of the film strip there 
through. As pointed out above the film strip is 
moved four times to expose the eight image areas 
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6 
of each strip. Therefore, the cam 95 is pro 
vided with four actuating portions 94, the shaft 
46 rotating the same speed as the shaft 40. 
After the actuating portion 94 moves out of 

engagement with the roller 93, the ring 88 and 
the rod 9 are returned to normal position by 
means of a coil spring 96 surrounding the rod 
9 interposed between the collar 89 and the 
bearing 92, as clearly shown in Fig. 2. During 
the gate opening operation, the gate member 167 
is guided by means of studs 9 secured to the 
fronts thereof and supported in tubular guide 
members 98 mounted on the wall 68 of the cell 
housing 69, as best shown in Fig. 3. The gate 
members are moved to closed or film clampingpo 
sition by means of coil springs 99 surrounding 
the guide members 98 and interposing between 
the gate members 6 and collars 20 formed on 
the members 98, as shown in Fig. 3. 

Each of the two image areas when positioned 
and clamped in the film gate, is illuminated by a 
separate source of diffused light from a lamp 202 
which is suitably supported in the machine 
frame, as shown in Fig. 2. These lamps are con 
nected in the electrical circuit as shown in the 
wiring diagram of Fig. 25, to be later described. 
Reflectors 203 are positioned behind each lamp, 
and are mounted on rods 204 which are slidably 
mounted in bearings 205 found on the rear wall 
206 of the lamphousing 66. Hand knobs 27 are 
provided on the Outer ends of the rods 24 to 
facilitate adjustment of the reflectors. A blower 
208 is positioned below the lamps 202, see Fig. 2, 
and is arranged to blow cooling air upwardly 
through the lamphousing 66 to cool the lamps 
as is Well known. 

In order to provide an illuminating system 
Which Will produce an intensive light, evenly dif 
fused, a pair of internally reflecting members or 
blocks 209 are positioned between the lamps 202 
and the film gate 102. The diffusing members 
are of the type disclosed and described in the 
patent to Capstaff Number 1,880,414 issued Oc 
tober 4, 1932, to which reference may be had for 
more co: plete disclosure. Such diffusing men 
bers integrate the light and give uniform illumi 
snation at the film gate. As the flaments of the 
lamps 202 are, of necessity, positioned apart a 
distance greater than that between the adjacent 
image areas in the film gate, the blocks 29 of the 
shape best shown in Fig. 3. Suitable diffusing 
members 20 of ground or flashed opal glass are 
positioned at opposite ends of the reflecting 
blocks or prisms 29. These prisms are posi 
tioned on a plate 2 which is secured by dowels 
22 and screws 23 to the machine frame, as best 
shown in Figs. 2 and 3. Retaining strips 24 are 
screwed or otherwise secured to the plate 2 to 
hold the members 2 against lateral movement. 
A plate 25 secured to the left end of the plate 
2ff, Fig. 2, cooperates with the wall S of the 
lamphousing 66 to hold the members 2 and 
20 against endwise movement. A strip 2 ft ex 
tends across the top of the prisms 2 and is held 
in place by screws 2 which extend into a 
threaded opening formed in the top of studs 2, 
the lower ends 2 of which are threaded into the 
plate 2. 
Image bearing rays transmitted by the areas 

in the film gate 2 are measured by photosensi 
tive elements arranged in the cell housing fil. 
During the measuring operation, fixed resistances 
22 are inserted in the lamp circuits, as shown 
in Fig. 25, and later describel, to din the lamps 
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photosensitive elements are preferably in the 
form of photoelectric cells 222, two of which are 
positioned in the front or right end of each con 
partment 223 formed by the side walls 5 and 
the plate 84, as shown in Fig. 3. While the cells 
222 are positioned out of the direct path of the 
image bearing rays, they effectively measure the 
light transmission thereof. A short time in the 
cycle is allowed for this measuring operation, as 
shown in the timing diagram Fig. 26. 

Each pair of cells 222 is connected to a variable 
resistance 224, see Figs. 14 and 25, adapted to be 
inserted in the circuit of one of the lamps 202 to 
control the printing intensity thereof in propor 
tion to the intensity of the measuring rays. This 
resistance is of the type shown and described in 
the patent to Tuttle, 1,976,310, issued October 9, 
1934, and comprises broadly a pair of normally 
spaced insulating bars 225 and 22 on which 
turns of wire are wound. A contact element 22 
is movable between and lengthwise of the bars to 
control the number of turns of wire, and hence 
the resistance inserted in the lamp circuit, as is 
apparent from Fig. 25. When the bars are 
spaced apart, the contact element 22 may be 
positioned therebetween in proper relation to the 
intensity of the image light rays reaching cells 
222 during the measuring operation. Upon clos 
ing the bars, as will be presently described, the 
proper resistance is inserted in the circuit of the 
lamp 202 to regulate the intensity thereof to a 
value necessary to print the image it clamped in 
the film gate 2. 
Each of the bars 225 is preferably fixed and 

the bar 226 is movable relative thereto to clamp 
the contact element 227 therebetween, as shown 
and described in the above-mentioned patent to 
Tuttle. Each bar 226 is provided with a pair of 
depending studs 22 which project through open 
ings, not shown, the bottom 22 of the resistance 
casing, and are connected by a cross bar 28, all 
as shown in Fig. 14. Coil springs 2 surround 
the studs 228 and are interposed between the 
bottom 229 and the cross bar 28 and tend to 
move the latter downwardly to disengage the 
member 227, as is apparent from an inspection 
of Fig. 14. 
The bars 23 rest at their midpoints on adjust 

able pins 232 carried by the ends of a cross arm 
283 which is pinned or otherwise secured to a 
vertical movable rod 234 the upper portion of 
which is guided in a long tubular member 2, as 
best shown in Fig. 14. A coil spring 2 sur 
rounds the member 26, and is interposed be 
tween a portion 27 of the machine frame and a 
collar 288 formed on the cross arm 2 and tends 
to move the latter downwardly. When the arm 
233 is thus moved downwardly, under the action 
of the spring 2, each pin 22 tend to move out 
of contact with the arm 2 so that the latter, 
and hence the bar 22, may also be moved down 
wardly by the springs 23 to disconnect the mem 
ber 22. It is apparent, however, that if the rod 
234 is moved upwardly, the bar 22 will also be 
moved upwardly to clamp the contact element 
22T to thus insert the adjusted resistance 224 in 
the lamp circuit. 
To secure this result the lower end of the rod 

284 is provided with a roller 2 adapted to ride 
on the can 24 mounted on the shutter shaft 4. 
As pointed out above, the shaft 4 rotates the 
same speed as the shaft (i). Therefore, the can 
2 is provided with four actuating portions 24 
to operate the variable resistance four times with 
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and 286 projecting upwardly from the backing 
member 274. The bearing 285 is loosely mounted 
on the sleeve 284 and the bearing 286 has posi 
tioned therein an internally threaded bushing 28 
adapted to engage a threaded portion 288 formed 
on the left end of the sleeve 284. The Opposite 
end of the sleeve has formed thereon a knob 
289 by which the sleeve may be rotated on the 
rod 282. It is thus apparent from an inspection 
of Fig. 24 that if the knob 289 is rotated, the 
bearing 286 and hence the gate 273 will be moved 
axially along the rod 282 to move or adjust the 
gate 273 as a unit across the face of the drum 269. 
The sleeve 284 is held against axial movement 
by a nut 290 threadedly mounted on a reduced 
end portion 29 of the rod 282, and engages 
the face 292 of the knob 289, as clearly shown 
in Fig. 24. Thus by merely rotating the knob 
289, the gate 273 may be moved across the drum 
face in proper position. So that the apertures 
276 thereof will frame the - image area to be 
printed on the paper strip 268. 
As shown in Fig. 24, the gate 273 is held in 

paper clamping or contacting position by means 
of a pin 295 which slidably extends through 
spaced depending bearings 296 on the member 
273 into a registering opening 297 formed in the 
partition member 360, later described. A coil 
spring 298 surrounds the pin 295 and is inter 
posed between a face 299 of the right bearing 
296 and a collar 300 Suitably Secured to the pin 
295. This spring tends to urge the pin 295 to 
the left, as viewed in Fig. 24, so that the end 
30 thereof will be positioned in the opening 29 
to hold the gate in paper contact position. A 
finger knob 302 has a shank 303 secured to the 
pin 295 and adapted to engage the face 304 of the 
right bearing 296 to limit this leftward movement 
of the pin 295, as is apparent from an inspec 
tion of Fig. 24. When the paper strip 268 is to 
be threaded over the drum 269, the pin. 295 is 
withdrawn from the opening 297 by gripping 
the knob 302 and moving the pin 295 to the right, 
as viewed in Fig. 24, against the action of the 
spring 298. When the end 30 of the pin 295 
has been completely withdrawn from the open 
ing 297, the entire gate 273 may be swung up 
Wardly about the rod 282 to an inoperative or 
non-paper contacting position, as is apparent 
from Figs. 23 and 24. 
The paper strip 268 is fed over the drum 269 

from a roll carried by a supply reel 30 mounted 
on and driven by a supply Spindie 3 in a manner 
to be later described. From this reel, the strip 
passes under a Spring pressed roller 32 which 
engages the strip to firmly press the latter against 
the surface of the drum, as shown in Fig. 5. 
This roller 32 is carried on the free end of an 
arm 33 pivoted at 34 to the machine frame. 
From the drum 269, the strip 268 passes over an 
idler roller 35 and then to a takeup reel 36 
mounted on a takeup spindle 37 which is driven 
in a manner to be hereinafter described. In or 
der to tightly draw the strip 268 over the drum, 
the roller 35 is mounted on the end of an arm 
38 pivoted at 39 to a bracket 39a which also 
carries the takeup spindle 36. A coil spring 32 
is connected to the arm 38 and tends to rotate 
the latter and hence the roller 35 in a counter 
clockwise direction about the pivot 39 to main 
tain the strip 268 in tight position over the drum 
269. 
The supply spindle 3 is mounted in ball bear 

ings 32f positioned in the bracket 322, Fig. 19. 
The inner end of the spindle 3 has mounted 
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thereon a member 323 adapted to extend into one 
end of the hollow core 324 of the ree 30. 
similar member 325 extends into the opposite end 
of the core 324 and cooperates with the member 
323 to support the spindle 30. The member 325 
is preferably spring actuated, as clearly shown in 
Fig. 19, and may be moved to the right, as viewed 
in Fig. 19 by means of a finger knob 326 to disen 
gage the member 325 from the core 324 to permit 
removal or replacement of the reel 30. The 
takeup reel 35 is supported in an identical man 
ner, and corresponding parts are designated by 
the same numerals. Each of the spindles 3 and 
36 has splined thereon a sleeve 327 to the Outer 
end of which a disk 328 is secured. A coil spring 
329 surrounds each sleeve 321 and is interposed 
between the bracket 322 and the disk 328, and 
tends to urge the latter outwardly against a drive 
roller 330 of a variable speed friction drive which 
will be presently described. As the variable 
drives for the takeup and supply spindle are iden 
tical in construction only one will be described. 
Corresponding parts in the two drives will be des 
ignated by the same numerals. 
The roller 330 is secured to one end of a sleeve 

333 which is supported in ball bearings mounted 
in a bracket 334, Fig. 20. The sleeve is splined to 
a drive shaft 335 so that it may be driven thereby 
but may move axially therealong, as is well 
known. It is apparent that if the roller 333 is 
moved radially along the surface of the disk 328, 
the speed of rotation of spindle 3 i? will vary, the 
actual Speed obviously depending on the position 
of the roller 330 on the disk 328. It is also ap 
parent that as the strip 268 is unreeled from the 
supply reel 30, the diameter of the paper roll 
will gradually decrease. In order to compensate 
for this gradual decrease in diameter, the speed 
of rotation of the supply reel 3 10 must be gradu 
ally increased by moving the roll 330 outwardly 
along the disk 328, as is apparent. Obviously the 
converse is true of the takeup reel. In the pres 
ent embodiment therefore, the position of the 
roller 330 is controlled by the diameter of the 
paper roll on the reel. As the control mechanism 
is the same for both reels only that for the sup 
ply reel will be described. Corresponding parts 
of the takeup reels will be designated by the same 
numerals. 
To this end, a bracket 336 is slidably mounted 

on a stub shaft 33 and is connected to the 
bracket 334 by a web 338 as best shown in Fig. 
20. The opposite ends of the shaft 337 are sup 
ported in suitable bearings 339 formed on the 
machine frame. The brackets 334 and 336 and 
the connecting Web 338 may thus move as a unit 
to position the roller 330 on the disk 328. The 
bracket 336 carries an arm 340 on the end of 
which is mounted a small roller 34 ar 
ranged to ride on the surface of the 
paper roll, and held thereagainst by a coil 
Spring 32 one end of which is secured to web 
338, as shown in Fig. 20. The roller 34 thus en 
gages the periphery of the paper roll and posi 
tions the drive roll 330 in proper relation to the 
changing roll diameter, to vary the speed of the 
Supply spindle, as will be apparent to those fa 
miliar with the art. 
The drive shaft 335 is connected by a pair of 

bevel gears 343 and 344 to a shaft 345 on which 
is mounted a sprocket 346 connected by a chain 
3 to a sprocket 348 mounted on the drum drive 
shaft 2, as best shown in Figs. 5 and 20. The 
bearing bracket 349 for the shaft 345 affords an 
-anchor for the other end of the upper spring 
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42, the lower spring 342 being anchored to the 
machine frame, as shown in Fig. 5. The shaft 
35 has mounted thereon, adjacent the gear 343, 

a sprocket 350 which is connected by a chain 35 
to a lower sprocket 352 mounted on a lower drive 
shaft 353 which operates the variable speed fric 
tion drive for the takeup reel 5. The supply 
and takeup reels are thus positively driven from 
the shaft 20 and the speed of each reel is sepa 
rately controlled in proper relation to the diam 
eter of the paper roll thereon. 
A buzzer 354 is preferably connected into the 

circuit as shown in Fig. 25. The operating han 
dle 355 of a tumbler switch is connected in any 
Suitable and well known manner, to the variable 
speed drive for the supply reel so that when the 
supply of paper on the supply reel reaches a pre 
determined minimum, the movable speed drive 
moves the handle 355 to switch closing position 
to operate the buzzer to notify the operator that 
the Supply of paper 268 needs replenishing. 
The above-described feed roller 270, the sup 

ply and takeup spindles 3 and 36, and the con 
trols therefor, are all mounted in what may be 
called a paper housing 356, as clearly shown in 
Fig. 5. This housing is mounted on and sup 
ported by the machine frame and may, therefore, 
be broadly considered as a part thereof. The 
housing 356 is held in adjusted position on the 
adjacent portion 35 of the machine frame by 
means of bolts 358 which pass through the bottom 
359 of the housing 356 and into registering open 
ings in the portion 357 as illustrated in Fig. 5. 
A vertical partition 360 extends the full height of 
the housing 356 and separates the paper reels 
and the advancing drum from the Various drives 
and Controls, as clearly shown in Fig. 19. The 
partition also serves as a support for the rod 282 
on which the paper gate 273 is hung. 

In Order to focus the image areas 3 on the 
paper strip 268, and to vary the size of the en 
larged pictures or prints 23, the housing 356 is 
preferably made slightly adjustable on the frame 
portion 357. To this end, the portion 35T of the 
machine frame is provided with an upstanding 
support or bearing 36 adapted to receive a 
threaded end 362 of a shaft 363 the opposite end 
of which is journaled in a bearing 364 formed 
in the end wall 365 of the paper housing 356. 
The Outer end of the shaft 363 has secured there 
on a collar 366 formed with a plurality of wrench 
receiving holes 36 by which the shaft 363 may 
be rotated to move the housing 356 as a unit on 
the portion 35, as is apparent upon inspection 
of Fig. 5. Of course, before the housing is ad 
justed, the bolts 358 must first be loosened, and 
after the adjustment has been made the bolts 
are again tightened to securely maintain the 
housing in adjusted position. During this ad 
justment of the housing, the clutch operating 
lever 70, Fig. 6, slides relative to the lever 66 by 
reason of the pin and slot connection 68 and 69, 
the purpose of which is obvious. 
When the drum 269 intermittently advances 

the paper strip 268, it is apparent that pictures 
or prints 23 are formed on the paper strip, as 
shown in Fig. 28 and above described. Four pairs 
of these pictures correspond to the eight nega 
tives on the negative film strip 30. In order that 
the prints 273 may be easily identified and asso 
ciated with the correct negative strip, the present 
invention provides Suitable identifying means on 
the paper strip. In the present embodiment, this 
identifying means is in the form of perforations 
370 arranged along the edge of the strip 26, as 

9) 
shown in Fig. 28. It is seen from this figure that 
these perforations are spaced a distance equal to 
four pairs of prints 23 thus each strip of eight 
pictures between adjacent perforations 30 cor 
respond to the eight negative images 3 on the 
negative film strip 30 from which the prints were 
made. By cutting the strips at the points des 
ignated by the perforations 370, the group of 
prints belonging to the various negative strips 
may be separated. Trimming perforations 37 
are also preferably arranged along the opposite 
edge of the strip 268. These trimming perfora 
tions are positioned intermediate each pair of 
prints, as shown in Fig. 28, so that each pair of 
prints may be separated, as is readily apparent 
from an inspection of this figure. The perfora 
tions are formed in the strip just prior to the 
opening of the shutter, as shown in timing chart, 
Fig. 26. The perforating mechanism, broadly 
designated by the numeral 372, and to be present 
ly described, is positioned just above the paper 
feeding or advancing drum 269, is best shown in 
Figs. 1 and 5. 
The paper perforators comprises a pair of 

plungers 33 reciprocally mounted in openings 
374 formed in the opposite ends of a frame mem 
ber 35 of the shape best shown in Figs. 21 and 
22 and rigidly secured in a suitable and well 
known manner to the machine frane. A botton 
plate 376 closes the lower end of each of the 
openings 3 and provides a support for a coil 
spring 37 which surrounds a reduced portion 
378 of the plunger, and tends to move the latter 
upwardly, as shown in Figs. 21 - and 22. Small 
pins 39 project laterally from each plunger T3 
and are movable in slots 380 formed in the frame 
to prevent turning of the plunger in its opening, 
for reasons to be later pointed out. The lower 
end of each plunger is formed with a small per 
forating die 38 i which is adapted to be moved 
downwardly through the bottom plate 376 and 
paper backing plate 382 between which the strip 
268 is fed, as best shown in Fig. 22. The plates 
376 and 382 are formed with allined openings 383 
through which the die 38 may pass to perforate 
the paper, the perforated portion falling into a 
recess 384 formed in the support 385 for the 
backing plate 382. If desired a small container 
can be placed in the recess 384 to receive the 
perforations. A suitably mounted idler roller 
396 guides the strip 26 between the plates 36 
and 382. 
The upper end of each plunger 33 has mount 

ed thereon a roller 386 which is held in engage 
ment with the can 38 by reason of the spring 
3. The pims 39 in the slot 380 maintain the 
rollers 386 in allinement with the can surface. 
The cans 38 are mounted on and driven by a 
cam shaft 388 which extends substantially par 
allel to the shaft 20 and is positioned above 
the drum 269 as shown in Figs, 1, 19 and 21. 
The shaft 388 is connected by a pair of bevel 
gears 389 to an inclined shaft 390 which in turn 
is connected by bevel gears 39 to a shaft 392 
driven from the vertical shaft 40 through the 
bevel gears 393, all as shown in Fig. 1. The can 
shaft 888 is thus continuously driven from the 
shaft 40 and at the same speed as the latter. 
One of the cans 38 is provided with four actu 
ating portions 394 to form four trimming per 
forations 37, and the other can 38 is formed 
with a single actuating portion 95 to form a 
single identifying perforation 370. 

Before printing is started, it is essential that 
all the various above described mechanisms be 
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the machine. 
the pin 44 is then cammed out of the notch 47 

1 ? 
positioned at the starting point of a cycle of Op 
eration, there being four such cycles in printing 
each group of eight negatives of any film strip, 
Obviously, the motor 36 may be operated to 
bring the mechanism to the proper starting po 
sition. It is preferred, however, to accomplish 
this adjustment manually. To this end, a rod or 
shaft 400 has mounted on one end thereof a hand 
reel 40 while the other end carries a gear 402 
adapted to mesh with a gear 403 on the power 
shaft 37, see Fig. 1. Thus by rotating the reel 
40 the shaft 37 may be rotated to bring the vari 
Ous mechanisms to the starting position of a 
cycle. A similar arrangement may be positioned 
at the opposite end of the machine, correspond 
ing parts being given the same numerals. In 
order to ascertain when the parts are in proper 
position, the upper end of the shaft 40, see Fig. 
17, is provided with a dial 404 on which four start 
ing indications 405 are inscribed. When any of 
these starting indications are brought into align 
ment with the starting pointer 406 mounted on 
the machine frame, as shown in Fig. 17, the vari 
OuS mechanisms are all positioned for the start of 
a cycle of operation, four such cycles being com 
pleted with each revolution of the shaft 40. By 
means of this arrangement the operator may 
easily and readily ascertain when the various 
parts of the machine are in proper relative rela 
tion to start the printing operation. 
The Switch 40 for the electric motor 36 is 

controlled by a hand knob 408 mounted on one 
end of a rod 409, the other end of which carries 
a pair of Spaced parallel disks 40 arranged to 
engage a Switch control handle or lever 4, as 
clearly shown in Figs. 1 and 4. When the knob 
408 and rod 409 are moved to the left, as viewed 
in Fig. 1, the right hand disk 40 engages the 
lever 4f to trip the latter to close the switch 40, 
aS is apparent. However, in Order to prevent the 
inadvertent closing of the switch until the parts 
are in one of the starting positions, the present 
invention provides a blocking means which pre 
vents such closing until the parts are so posi 
tioned. 
To this end, a lever 42 is pivoted at one end 

to the rod 409, adjacent the switch 407, and has 
the other end pivoted at 43 to the machine 
frame. The lever 42 carries a radially extend 
ing pin 44 arranged to engage a blocking surface 
45 of a cam 46 mounted on the lower end of 
the shaft 40, all as shown in Fig. 1. 
this position, the free end of pin 44 engages the 
Surface 45 and prevents movement of the rod 
409 to Switch closing position. When, however, 
the parts have been moved to one of the starting 
positions by the hand reel 40, a notch on 
the cam 45 is in registry with the pin 44. The 
rod 409 may now be moved to the left, as viewed 
in Fig. 1, to close the switch 40 and thus start 

When the machine is thus started, 

and lies on the blocking surface 45 of the cam. 
This movement of the pin also moves the rod 

5 409 to the right, as viewed in Fig. 1, but not suf 
ficiently to bring the left-hand disk 40 into trip 
ping engagement with the switch lever 4 . The 
machine is then operated to automatically make 
prints as above described. When the machine 
has been stopped, the handle 409 is pushed to 
the right, as viewed in Fig. 1, to bring the left 
hand disk 40 into tripping engagement with 
the Switch lever 4 f. In order to facilitate the 
making of various adjustments, an auxiliary 
switch 48 is provided whereby the motor 36 may 

While in 
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be preferably cut out so that the adjustment may 
be made while the machine is idle, the various 
other mechanisms being in operative position as 
is apparent. This switch is positioned adjacent 
the motor and is arranged in the electrical 
circuit in a manner clearly shown in Flg. 25. 

Fig. 26 shows the timing of the various Opera 
tions. This chart represents four complete cycles 
in which eight pairs of prints are made from a 
film strip of eight exposures. As the power shaft 
37 makes one complete revolution during these 
four cycles, the timing chart represents the timed 
relation of the various operations for One revolu 
tion of the drive shaft. 
The operation of the machine may be briefly 

Summarized as follows: The shaft 400 is rotated 
by the handle reel 40, thus rotating the drive 
shaft 37 by reason of the gears 402 and 40 to 
bring the drive shaft to one of the starting posi 
tions. The hand knob 408 is then pulled to the 
left, as viewed in Fig. 1, to close the Switch 0 
for the electric motor 36 which is connected to 
the drive shaft 3 in any suitable manner such 
as by a belt drive. The shaft 3 is thus rotated 
continuously as long as the Switch 40 is closed. 
The shaft 3 is geared to a vertical control shaft 
40 which in turn is geared to a cross shaft 43 
which drives the shutter shaft 46. The shafts 
40, 4 and 48 are continuously driven by and at 
the same speed as the power shaft , and may, 
therefore, also be broadly considered as part of 
the power shaft. 
The shaft 3 is terminated at both ends by 

overrunning clutches 47 and 4. The clutch 4, 
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is controlled by a lever system from the cam 52 85 
on the shaft 40 and intermittently connects the 
power shaft 3 to an extension drive shaft 50 
which in turn is connected to the film advancing 
sprockets 95 and 07 which feed two adjacent 
image areas of the film strip into position into 
the double film gate 2. The film is supplied 
from the supply reel 3 and is wound up on a 
takeup reel 39, the latter being driven through 
a friction clutch from the film feeding mech 
anism. After the film areas are positioned in 
the gate, a can 95 on the shutter shaft 46 is 
operated to permit the gate to close to clamp the 
two image areas therein. The cam 95 serves 
to open the gate prior to the movement of the 
film strip therethrough. 
The clutch 48 is controlled by a lever System 

from the cam 64 mounted on the cam shaft 40, 
and intermittently connects the power shaft 3 
to an extension shaft 5 which in turn drives a 
paper advancing drum 269 over which the paper 
strip 268 is fed. The film and paper feeding 
are carried on simultaneously, the paper feeding, 
however, continues for a slightly longer time than 
the film feeding, as shown in the timing diagram 
Fig. 26. After the paper strip has been moved 
into exposing position, identifying perforations 
are applied to the marginal edges thereof by a 
pair of perforating members 273 positioned above 
the feed drum. These members are controlled 
by cams 387 mounted on a can shaft 38 which 
is driven from the shaft 40 through connecting 
shafts 390 and 392. The above described move 
ments of the film and paper strips through the 
machine are usually designated by those in the 
art as "film pull-down' and "paper pull-down' 
respectively, and are so designated in the timing 
chart Fig. 26. 
After two negative image areas are clamped in 

the film gate, they are illuminated by a pair of 
lamps 202 positioned behind the gate, Suitable 
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ently moved relative to its shaft to secure fine 

45 

these are by way of illustration only, and it is 
contemplated that various other structures may 

70 

lamps and the gate. 

each of said cams on its shaft. 
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diffusing blocks 209 being positioned between the 

The light transmitted by 
each of the two film areas is measured by a pair 
of photoelectric cells 222 which are connected to 
a variable resistance 224 adjusted in accordance 
with the intensity of the image rays transmitted 
by the film area. During this measuring opera 
tion a fixed resistance 22 is inserted in the cir 
cuit in the lamp. After the resistance 22 has 
been adjusted, it is then inserted in the lamp 
circuit by means of a cam 240 mounted on the 
shutter shaft 46. The light intensity of each of 
the two lamps is now adjusted in proportion to 
the density of the negative positioned in the film 
gate. A cam 264 on the shutter shaft then 
operates to open a pair of shutter blades 25 to 
expose the film areas which are projected by a 
pair of projecting lenses 249 positioned behind 
the shutter. 
The two images, greatly enlarged, are simul 

taneously printed on the positively sensitized 
paper strip 268 which is threaded over the paper 
advancing drum 269. After the two prints are 
made, the cycle is intermittently repeated to print 
successive pairs of image areas of a negative strip. 
The paper is supplied to the paper drum 269 
from a supply reel 3 and is wound up, after ex 
posure, on a take-up reel 24. Separate variable 
friction speed drives are provided for the supply 
and take-up spindles. Each of these drives com 
prises a disk 328 mounted on the reel spindle, and 
a driven roller 33 movable radially across the 
face of the disk. The position of the roller 30 
is controlled by the amount of paper on the reel 
so that the speed of the reel may be automatical 
ly varied as the amount of paper on the reel 
changes. . 
The various above-described control cams may 

be fixed to their respective supporting shafts, but 
it is preferred to separately and adjustably mount 

By means of 
this arrangement, each can may be independ 

degrees of cam adjustments, the advantages of 
which will be apparent to those skilled in the art. 
The description of this cano adjusting means will 
be confined to the cams on the shutter shaft 46. 
Fig. 15, but it is to be understood that the de 
scription of these specific cams" is by way of illus 
tration only as all the control cams are simi 
larly mounted on the various shafts. 
To secure such adjustment, the periphery of 

the supporting shaft - is formed to provide a 
worm 42D adapted to mesh with a worm wheel 
42 rotatably mounted on and movable as a unit 
with one of the cans. It is apparent upon an 
insertion of Fig. 15 that if the wheel 2 is ro 
tated, in any suitable and well known manner, 
the wheel and the cam will be moved as a unit 
circumferentially around the shaft 4 to adjust 
the can on the shaft. After the can has been 
thus adjusted, the worm 42 and the wheel 2 
provide a self-locking arrangement which se 
curely retain the cam in adjusted position. 
While certain specific structures are shown, 

be used to accomplish the desired result. This 
application, therefore, is not to be limited to the 
specific structures shown, but is intended to cover 
all variations and modifications thereof falling 
within the spirit of the invention and the scope 
of the appended claims. 
We cairn: 
1. A photographic printing apparatus compris 

11 
ing, in combination, a printing lamp, means for 
feeding a film strip to successively position nega 
tive image areas thereof in front of Said lamp 
so as to be projected by the light rays thereof, 
means controlled in accordance with the density 
of said area for adjusting the intensity of Said 
rays, a strip of sensitized material arranged to 
be exposed to image bearing rays transmitted by 
said area, a rotatable drum mounted in the path 
of said rays for feeding said material into and 
out of exposing position, a material gate asso 
ciated with said drum for holding said material 
thereagainst during exposure, a source of motive 
power, and means controlled by said source for 
intermittently connecting said drum and said 
feeding means thereto. 

2. A photographic printing apparatus COmpris 
ing, in combination, a printing lamp, means for 
feeding a film strip to successively position nega 
tive image areas thereof in front of said lamp so 
as to be projected by the light rays thereof, means 
controlled in accordance with the density of said 
area for adjusting the intensity of said rays, a 
strip of sensitized material adapted to receive 
image-bearing rays transmitted by said area, a 
normally stationary member positioned in the 
path of said image-bearing rays to obstruct the 
latter, means for feeding said material to ex 

30 
posing position, a Source of motive power, means 
controlled by said source for intermittently mov 
ing said member out of the path of the image 
bearing rays for exposing said material thereto, 
and means for periodically and automatically 
connecting said feeding means to said power 
source in timed relation to the movement of said 
member. 

3. A photographic printing apparatus compris 
ing, in combination, a printing lamp, means for 
feeding a film strip to position a negative image 
area thereof in exposing position in front of said 
lamp so as to be projected by the light rays there 
of, a strip of sensitized material arranged to be 
exposed to image bearing rays transmitted by 
said area, means for simultaneously feeding said 
area and said material to exposing position, a 
variable resistance insertable in the circuit. of said 
lamp, a light-sensitive element adapted to de 
termine the adjustment of said resistance in ac 
cordance with the intensity of said image bear 
ingrays, a constantly driven shaft, a micro-switch 
mounted on said apparatus independently of said 
shaft and positioned in the circuit of said lamp 
and resistance, means including a cam mounted 
on said shaft for closing said switch to connect 
said resistance into said circuit to control the 
intensity of said lamp in accordance with the 
density of said area, and means on said shaft 
for periodically connecting said feeding means 
to said shaft. 

4. A photographic printing apparatus compris 
ing, in combination, a measuring and printing 
lamp, means for feeding a film strip to position 
a negative image area thereof in front of said 
lamp so as to be projected by the light rays 
thereof, a strip of sensitized material ar 
ranged to be exposed to image bearing 
rays transmitted by said area, means for simul 
taneously feeding said area and said material 
into exposing position, means for independently 
tensioning said area and said material when in 
exposing position, a shutter comprising a pair of 
oscillatable blades positioned in the path of said 
image-bearing rays, a fixed resistance insertable 
in the circuit of said lamp to reduce the intensity 
of the light rays thereof, a variable resistance 
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adapted to be connected into the lamp circuit, a said gate and for feeding said strip and said ma 
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light-sensitive element adapted to determine the 
adjustment of the variable resistance in accord 
ance with the intensity of the image bearing rays 
formed by the reduced light rays, a constantly 
driven shaft, cam means on said shaft for moving 
Said blades out of the path of said image-bearing 
rays and for alternately connecting said fixed and 
said variable resistance into said lamp circuit in 
proper timed relation, and means for intermit 
tently connecting said feeding means to said shaft. 

5. A photographic printing apparatus compris 
ing, in combination, a printing lamp, means for 
feeding a film strip to position a negative image 
area, thereof in exposing position in front of said 
lamp so as to be projected by the light rays there 
of, a strip of sensitized material arranged to be 
exposed to image bearing rays transmitted by 
said area, means for simultaneously feeding said 
area, and said material to exposing position, a 
variable resistance insertable in the circuit of said 
lamp, a light Sensitive element adapted to deter 
mine the adjustment of Said resistance in accord 
ance with the intensity of said image bearing rays, 
a constantly driven shaft, means controlled by said 
shaft for connecting said resistance into said cir 
cuit to control the intensity of Said lamp in ac 
cordance with the density of said area, a rockably 
mounted shutter positioned in the path of said 
image-bearing rays, said shutter being retained 
stationary during the adjustment and connecting 
of said resistance, means on said shaft for mo 
mentarily moving said shutter out of the path of 
the image-bearing rays to expose said material, 
and independent means on said shaft for connect 
ing said feeding means to said shaft in timed re 
lation to the operation of said shutter. 

6. A photographic printing apparatus compris 
ing, in combination, a printing lamp, a film gate 
positioned on the optical axis of said lamp, said 
gate comprising an apertured stationary member 
and an apertured movable member detachably 
mounted on said apparatus, means for retaining 
Said member in gate closing relation, means for 
intermittently feeding a film strip through said 
gate to position an image area thereof in registry 
With Said apertures, means controlled in accord 
ance With the density of said area for adjusting 
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the light intensity of said lamp, a strip of sensi 
tized material arranged to be exposed to image 
bearing rays transmitted by said area, means for 
intermittently feeding said material into exposing 
position, a constantiy driven shaft, and means 
controlled by Said shaft for moving said movable 
gate member along said optical axis and relative 
to said stationary member to open said gate, and 
for feeding said strip and said material in timed 
relation to the opening of said gate. 

7. A photographic printing apparatus compris 
ing, in combination, a printing lamp, an apertured 
film gate positioned on the optical axis of said 
lamp, means for internittently feeding a film 
Strip through said gate to position an image area 
thereof in registry with said aperture, said gate 
Comprising removable members having film en 
gaging surfaces curved about an axis paralleling 
"he longitudinal axis of the strip, means for ten 
sioning said strip in Said gate, means controlled 
in accordance with the density of said area for ad 
justing the light intensity of said lamp, a strip of 
Sensitized material arranged to be exposed to 
image bearing rays transmitted by said area, 
means for intermittently feeding said material 
into exposing position, a constantly driven shaft, 

, and means controlled by said shaft for opening 

terial in timed relation to the opening of said gate. 
8. A photographic printing apparatus compris 

ing, in combination, a printing lamp, an apertured 
film gate positioned on the optical axis of said 
lamp, Sprocket means for intermittently feeding 
a perforated film strip through said gate to posi 
tion an image area of said strip in registry with 
said aperture, a strip of sensitized material ar 
ranged to be exposed to the image bearing rays 
transmitted by said area, means for intermittently 
feeding said material into exposing position, a 
constantly driven shaft, means controlled by said 
shaft for intermittently connecting said sprocket 

O 

means and said material feeding means thereto, 
and film tensioning means on one of said sprock 
etS. 

9. A photographie printing apparatus compris 
ing, in combination, a printing lamp, an apertured 
film gate positioned on the optical axis of said 
lamp, means including a sprocket member for 
feeding a perforated film strip through said gate 
to position an image area of said strip in registry 
with said aperture, drive means for said sprocket, 
means for resiliently connecting said drive means 
to Said sprocket, means for tensioning said con. 
necting means, said resilient connection main 
taining said strip in taut condition in said gate, a 
Strip of Sensitized material arranged to be exposed 
to image bearing rays transmitted by said area, 
drive means for feeding said strip into exposing 
position, a constantly driven drive shaft, clutch 
means for connecting said drive means to said 
drive shaft, and means on said drive shaft for 
controlling said clutch means. 

10. A photographic printing apparatus com 
prising, in Combination, a printing lamp, an aper 
tured film gate positioned on the optical axis of 
said lamp, a pair of sprocket members for feeding 
a perforated film strip through said gate to po 
sition an image area of said strip in registry with 
Said aperture, a film take-up reel, drive mears 
for said sprockets and said take-up reel, a re 
silient connection between one of said sprockets 
and said drive means, means for tensioning saia 
connection to maintain said strip in taut condi 
tion in Said gate, means controlled in accord 
ance with the density of said area for adjust 
ing the intensity of said lamp, a strip of sensi 
tized material arranged to be exposed to image 
bearing rays transmitted by said area, drive 
means for feeding said materials into exposing 
position, a constantly driven power shaft, means 
for intermittently connecting said drive means 
to said power shaft, and means on said power 
shaft for controlling said last mentioned means. 

11. A photographic printing apparatus com 
prising, in combination, a printing lamp, an aper 
tured film gate positioned on the optical axis of 
said lamp, means for feeding a film strip through 
Said gate to position an image area thereof in 
registry with said aperture, means associated 
with said feeding means for maintaining said 
Strip in taut condition in said gate, means for 
controlling the intensity of said lamp in ac 
cordance with the density of said area, means 
for feeding a sensitized strip into the path of 
image bearing rays transmitted by said area, 
means for exposing said strip to said image 
bearing rays, means for separately operating 
Said gate and said means, and control means for 
said operating means. 

12. A photographic printing apparatus com 
prising, in combination, a measuring and printing 
lamp, an apertured gate positioned on the op 
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tical axis of said lamp, means for feeding a 
film strip through said gate to position an image 
area of said strip in registry with said aperture, 
means associated with said feeding means for 
maintaining Said strip in taut condition in said 
gate, a power shaft, clutch means for connecting 
said feeding means to said shaft, a cam on said 
Shaft for controlling said connecting means, a 
variable resistance for controlling the illumina 
tion of said lamp, light sensitive members adapt 
ed to measure the intensity of image bearing 
rays transmitted by said area and to adjust said 
resistance in accordance with said intensity, 
means for inserting the adjusted resistance into 
the circuit of Said lamp, cam means on said shaft 
for controlling said last-mentioned means, a 
strip of sensitized paper adapted to be posi 
tioned in the path of said image bearing rays, 
means for feeding said strip, clutch means for 
connecting Said feeding means to said shaft, a 
can on Said shaft for controlling Said connect 
ing means, a shutter positioned between said film 
Strip and said sensitized paper to control the 
exposure of the latter, and a cam on said shaft 
for Operating said shutter, said cams being ar 
ranged to control the various members in proper 
timed relation. 

13. A photographic printing apparatus com 
prising, in combination, a printing lamp, means 
for feeding a film strip to locate a negative image 
area thereof in position to be projected by said 
lamp, a strip of sensitized material arranged to 
be exposed to image bearing rays transmitted 
by Said area, means for feeding said material 
into exposing position in the path of said rays, 
a drive shaft, a power Source for propelling said 
shaft, means for intermittently connecting said 
feeding means to said shaft to be operated there 
by, and means on said shaft for controlling the 
operation of said power source in timed rela 
tion to the operation of said feeding means. 

14. A photographic printing apparatus com 
prising, in combination, a printing lamp, means 
for feeding a film strip to locate a negative image 
area thereof in position to be projected by Said 
lamp, a strip of sensitized material arranged to 
be exposed to image bearing rays transmitted by 
Said area, means for feeding said material into 
exposing position in the path of said image rayS, 
a drive shaft, an electric motor for propelling 
said shaft, means for intermittently connecting 
said feeding means to Said shaft, a starting 
switch for said motor, and means on said shaft 
for controlling the closing of Said Switch. With 
relation to the position of said feeding means. 

15. A photographic printing apparatus come 
prising, in combination, a printing lamp, means 
for feeding a film Strip to locate a negative image 
area thereof in position to be projected by said 
lamp, a strip of sensitized material arranged to 
be exposed to image bearing rays transmitted by 
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said area, means for feeding said material into 
exposing position in the path of said image rays, 
a drive shaft, an electric motor for propelling said 
shaft, means for intermittently connecting said 
feeding means to said shaft, a starting switch for 
said motor, a manual control lever for moving 
said switch to closing position, and a blocking 
member on said shaft movable to one position 
to permit movement of said lever to switch clos 
ing position and movable to another position to 
prevent said switch closing movement of said 
lever. 

16. A photographic printing apparatus con 
prising, in combination, a printing lamp, means 

13 
for feeding a film strip to position a negative 
image area, thereof in front of said lamp to be 
projected by the light rays thereof, means con 
trolled by the density of said area for adjusting 
the intensity of said rays, an internally reflect- 5 
ing prism positioned between said lamp and said 
area, a strip of sensitized paper adapted to re 
ceive image bearing rays transmitted by said 
area, means for exposing said paper to said image 
bearing rays, means for feeding said paper, 10 
means for Operating Said exposing means in 
timed relation to the film and paper feeding 
means, a drive shaft, an electric motor for driv 
ing said shaft, cams on said drive shaft for con 
trolling all of said means in timed relation, 
manual, means independent of said motor to ro 
tate said shaft to a starting position, an elec 
trical switch for closing the circuits to Said lamp 
and Said motor, a manual control lever for op 
erating Said Switch, an arm. On Said lever, and a 
blocking member mounted on said shaft and 
positioned in the path of said arm, said blocking 
member being movable to an inoperative posi 
tion when said shaft is in starting position to 
permit said lever to close said Switch. 

17. A photographic printing apparatus com 
prising, in combination, a measuring and print 
ing lamp, an apertured film gate positioned on 
the optical axis of said lamp, an internally re- 3 
flecting prism positioned between said lamp. and 
the gate aperture, means for feeding a film strip 
through said gate, means associated with said 
feeding means for maintaining said strip in taut 
condition in said gate, a strip of sensitized ma- 3 
terial arranged to be exposed to image bearing 
rays transmitted by said area, means for expos 
ing a portion of Said material to Said rays, means 
for feeding said material to exposing position, a 
fixed resistance insertable in the circuit of said 
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lamp to reduce the intensity of the light rays 40 
thereof, a variable resistance adapted to be Con 
nected into the lamp circuit, a blower for cooling 
said lamp, a light sensitive element adapted to 
determine the adjustment of the variable resist 
ance in accordance with the intensity of image 4 
bearing rays formed by the light rays of reduced 
intensity, means for inserting said fixed or Wari 
able resistance in said lamp circuit, a constantly 
driven shaft, a motor for driving said shaft, elec 
trical circuits for said lamp, blower, resistances, 
and motor, a switch for controlling said circuits, 
means controlled by said shaft for independently 
operating said gate and Said means in proper 
timed relation and sequence, a manual control 
lever for operating said Switch, a calm On Said 
shaft for controlling the movement of Said lever 
whereby the latter can be moved to Switch clos 
ing position only when the shaft is in starting 
position, and scale means for indicating the 
starting position of said shaft. 

18. A photographic printing apparatus con 
prising, in combination, a printing lamp, means 
for feeding a film strip to successively position 
negative image areas thereof in front of Said 
lamp so as to be projected by the light rays 
thereof, a drum spaced from said film strip and 
positioned on the optical axis of said, lamp and 
in the path of the rays thereof to feed a strip 
of positive sensitized material into position to be 
exposed to image bearing rays transmitted by 
said areas, means engaging said strip of material . 

5 

for tensioning the latter over said drun, means 
for applying identification markings on said 
positive strip, backing means for the positive 
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strip opposite said applying means, and means 5 
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for operating said applying means and Said feed 
ing means in timed relation. 

19. A photographic printing apparatus Com 
prising, in combination, a printing lamp, means 
for feeding a film strip to successively position 
negative image areas thereof in front of said 
annp so as to be projected by the light rays 
thereof, a drum spaced from said film strip and 
arranged to feed a strip of positive sensitized 
material into position to be exposed to image 
bearing rays transmitted by Said areas, means 
for holding said positive strip against said drum 
during the passage thereof throughout the field 
of said image bearing rays, means for applying 
identifying perforations to said positive strip, 
and means for controlling and Operating Said ap 
plying means and said feeding means in proper 
timed relation. 

20. A photographic printing apparatus com 
prising, in combination, a printing lamp, means 
for feeding a film strip to successively position 
negative image areas thereof in front of Said 
lamp, so as to be projected by the light rays 
thereof, a drum spaced from said film strip and 
arranged to feed a strip of positive sensitized 
material into position to be exposed to image 
bearing rays transmitted by said areas, a frame 
mounted above said drum, a perforating member 
reciprocally mounted in Said frame, a can for 
operating said perforating member in timed re 
lation to the feeding of said positive strip, a 
backing member for said strip opposite said per 
forating member, a drive shaft for controlling 
said cam, and means for intermittently connect 
ing said film feeding nineans and said drum to 
said shaft. 

21. A photographic printing apparatus con 
prising, in combination, a printing lamp, means 
for feeding a film strip to successively position 
negative image areas thereof in front of said 
lamp So as to be projected by the light rays 
thereof, a strip of positive sensitized materjal ar 
ranged to be intermittently moved to bring unex 
posed portions thereof into position to be ex 
posed to image bearing rays transmitted by said 
areas, a supply reel and a take-up reel for said 
positive strip, said strip being arranged in rolls 

. On Said reels, variable drives for each of Said 
reels, separate means movable radially and into 
engagement with said rolls to independently ad 
just the variable drives in proportion to the di 
ameters of said rolls, a drive shaft, and means 
for intermittently connecting said variable 
drives and said film feeding means to said drive 
shaft. 

22. A photographic printing apparatus com 
sprising, in combination, a printing lamp, means 
for feeding a film strip to successively position 
negative image areas thereof in front of said 
lamp SO as to be projected by the light rays 
thereof, a roll of positive sensitized paper ar 
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ranged to be intermittently moved to bring unex 
posed portions thereof into position to be ex 
posed to image bearing rays transmitted by said 
areas to provide a plurality of successive prints 
on said roll, a spindle on which said roll is 
mounted, a variable friction drive for rotating 
said Spindle, means engaging Said roll to control 
said variable drive, means for retaining said last 
mentioned means in positive engagement with 
the periphery of Said roll to control the adjust 
ment of said variable drives, a drive shaft, and 
means for connecting Said variable drive and 
said film driving means to said drive shaft, 
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23. A photographic printing apparatus con 

prising, in combination, a printing lamp, means 
for feeding a film strip to successively position 
negative image areas thereof in front of Said 
lamp so as to be projected by the light rays 
thereof, a roll of positive sensitized paper ar 
ranged to be intermittently moved to bring un 
exposed portions thereof into position to be ex 
posed to image bearing rays transmitted by said 
areas to provide a plurality of Successive prints 
on said roll, a spindle on which said roll is 
mounted, a disk mounted on said Spindle, a drive 
wheel engaging said disk and movable radially 
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thereof to vary the speed of said spindle, means 
for rotating said wheel, a roller engaging the 
periphery of said roll, means connecting Said 
roller to said drive wheel to move the latter radi 
ally of said disk in accordance with the diameter 
of said roll to vary the speed of said spindle, and 
means for controlling Said film feeding means 
and said wheel rotating means. 

24. A photographic printing apparatus com 
prising, in combination, a printing lamp, means 
for feeding a film Strip to Successively position 
negative image areas thereof in front of Said 
lamp so as to be projected by the light rays 
thereof, a roll of positive sensitized paper ar 
ranged to be intermittently moved to bring un 
exposed portions thereof into position to be ex 
posed to image bearing rays transmitted by said 
areas to provide a plurality of successive prints 
on said roll, a drum spaced from said film strip 
for feeding said sensitized paper, means for 
driving Said drum, a constantly driven drive 
Shaft, means controlled by said drive shaft or 
intermittently connecting Said film feeding 
means and said drum driving means to said 
drive shaft, a Spindle on which said roll is 
mounted, a variable speed drive for said spindle, 
means engaging said roll to control said variable 
drive in inverse proportion to the diameter of 
Said roll, and means for connecting said variable 
drive to said drum driving means. 

25. A photographic printing apparatus COm 
prising, in combination, a printing lamp, means 
for feeding a film strip to successively position 
negative image areas thereof in front of Said 
lamp so as to be projected by the light rays 
thereof, a strip of positive sensitized material 
arranged to be intermittently moved to bring 
unexposed portions thereof into position to be 
exposed to image bearing rays transmitted by 
Said areas, a supply and a take-up reel on which 
said positive strip is wound in the form of rolls, 
Separate drives for Said Spindles, means engag 
ing said rolls for controlling said drives in pro 
portion to the diameter of said rolls, a Source 
of power, and means for connecting said film 
feeding means and Said separate drives to said 
Source of power. 

26. A photographic printing apparatus com 
prising, in combination, a printing lamp, means 
for feeding a film strip to successively position 
negative image areas thereof in front of Said 
lamp so as to be projected by the light rays 
thereof, a drum spaced from said film strip and 
arranged to feed a strip of positive sensitized 
material into position to be exposed to image 
bearing rays transmitted by said areas, an aper 
tured gate member for holding said strip of 
material against said drum during the passage 
thereof through the field of said image bearing 
rays, means for pivotally mounting said gate so 
that it may be swung to an inoperative position 
to permit threading of said positive strip over 
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said drum, means for releasably holding said 
gate in Operative position, means for adjusting 
said gate across the face of said drum, and 
means for driving said drum and said film feed 

... ing means in proper timed relation. 
27. A photographic printing apparatus com 

prising, in combination, a printing lamp, means 
for feeding a film strip to successively position 
negative image areas thereof in front of said 
lamp so as to be projected by the light rays 
thereof, means controlled in accordance with 
the density of said area for adjusting the in 
tensity of said rays, a strip of positive sensi 
tized paper arranged to be intermittently moved 
to bring unexposed portions thereof into posi 
tion to be exposed to image bearing rays trans 
mitted by said areas to provide a plurality of 
successive prints on said paper strip, Supply and 
take-up reels on which said paper strip is wound 
in the form of rolls, variable means for driving 
Said reels at a speed proportional to the diam 
eter of said rolls, a constantly driven "shaft, 
means for intermittently connecting said film 
feeding means said intensity control means and 
said variable drive to said shaft, means for ap 
plying identifying marks 'on said positive strip, 
and means controlled by said shaft for Operat 
ing said applying means in timed relation to 
the connecting of Said film feed said intensity 
control means and said variable drives to said 
shaft. 

28. In a photographic printing apparatus, the 
combination with a printing lamp, a film gate 
arranged on the optical axis of said lamp, means 
for feeding a film strip through said gate to 
successively position negative image areas 
thereof in front of said lamp so as to be pro 
jected thereby, of a pair of film clamping mem 
bers positioned within said gate, said members 

40 being formed with curved film engaging sur 
faces adapted to forceably curve the image area 
On an arc which is transverse to the direction 

15 
of film movement through said gate, and a 
curved image receiving surface Spaced from Said 
gate. , 

29. In a photographic printing apparatus, the 
combination with a printing lamp, a film gate 
arranged on the optical axis of said lamp, means 
for feeding a film strip through said gate to suc 
cessively position negative image areas thereof in 
front of said lamp so as to be projected thereby, 
of a pair of film clamping members removably 
positioned within said gate, said members being 
formed with curved film engaging surfaces 
adapted to contact opposite faces of said film 
outside said image area to forceably curve the 
latter on an arc of a circular cylinder the axis 
of which is parallel to the direction of the film 
movement through said gate, and a curved 
image receiving surface spaced from said gate, 
said arc and said image receiving surface being 
curved in the same direction. 

30. In a photographic printing apparatus, the 
combination with a printing lamp, a film gate 
arranged on the optical axis of said lamp, means 
for feeding a film strip through said gate to 
Successively position negative image areas 
thereof in front of said lamp so as to be pro 
jected thereby, of a pair of film clamping mem 
bers positioned within said gate, said members 
being formed with curved film engaging surfaces 
adapted to contact opposite faces of said film 
outside said image area to forceably curve the 
latter on an arc of a circular cylinder the axis 
of which is parallel to the direction of the film 
movement through said gate, a paper strip 
Spaced fron said gate and positioned to receive 
the projected images of said areas, and a curved 
support for said paper strip, said arc and said 
Support having substantially equal radii of 
curvature. 

CLIFTON M. TUTTLE. 
WILLIAM BORNEMANN. 
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