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In the art of cinematography it is often desir 

able successively to register a plurality of aux 
iliary iilms with a main film on a _plurality of 
carriers respectively, each carrier having a suc 
cession of register teeth engaging the sprocket 
holes of the fllms, the main film feeding succes 
sively from one carrier to the other and one aux 
iliary film feeding into superposition with' the 
main film on each carrier, and the films feeding 
to and from the carriers through processing 
chambers and over sprocket wheels. Sometimes 
the carriers are in the form’of large drums or 
wheels having marginal rows of teeth extending 
around their peripheries and sometimes th‘ey are 
in the form of endless belts traveling continu 
ously around two or more drums or sheaves. 
This application is a continuation-in-part of 

the parent application Ser. No. 523,809, filed Feb. 
25, 1944. . 
One example of such practice involves print 

ing color pictures on a blank’from a plurality of 
matrix films, the blank constituting the main 
nlm and the matrices constituting the auxiliary 
films. For this purpose it has been proposed to 
feed the blank nlm continuously from one car 
rier to anoth‘er throughout the series of two or 
more carriers, the blank traveling with each car 
rier throughout -a portion of its orbit to permit 
dye transfer from the matrix film to the blank 
film, different matrices being fed into contact 
with the blank film on the different carriers re 
spectively. Another example is found in the film 
stripping art where the layers of a multi-layer 
film are successively stripped oiï and transferred 
to separate bases respectively, th‘e multi-layer nlm 
constituting the main ñlm and the separate bases ‘ 
constituting the auxiliary films. 
In each case it is necessary to feed the films 

to and from the carriers through processing` 
chambers and over sprocket wheels. In ixnbibi 
tion printing the blank iilm should be soaked 
in water for a short time before being fed to each 
carrier and dried after leaving each' carrier, and 
each matrix must be soaked in dye before passing 
to its carrier and then dried before being reeled 
up. Likewise in film stripping it ls usually neces 
sary to wet both films before passing to each 
carrier and to dry them after leaving each _car 
rier. 

Objects of the present invention are to provide 
a method and apparatus which keeps the carriers 
and sprocket wheels in , synchronism without 
damaging th‘e ñlms, which minimizes the danger 
of dam-age to the main film, which requires a min 
imum number of motors, which compensates for 
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slippage of the aforesaid endless belts on their 
sheaves, which permits accurate timing in the 
processing chambers, which effects accurate reg 
istration of the pictures in relation to the sprocket 
holes, which avoids the danger of damage to the 
films due to momentary lack of synchronism be 
tween successive parts of the feeding means, and 
generally to improve the art to which the in 
vention relates. 
In one aspect the present invention involves 

the method of propelling the films by driving 
th'e sprocket wheels at constant and equal speed, 
driving each of the carriers at variable speed, and 
regulating the speed of each carrier in accord 
ance with variations in the length of one of the 
iilms, preferably one of the auxiliary films, be 
tween vthe carrier' and an adjacent one of the 
sprocket wheels. vBy driving the sprocket wheels 
at constant speed th'e timing in the processing 
chambers may be maintained constant, and by 
using the auxiliary film to regulate the speed of 
the carrier there is less danger of damaging the 
main ñlm, which is usually the most valuable and 
can be replaced less easily. 
In another aspect the invention involves appa 

ratus which comprises means for driving the 
sprocket wheels at constant and equal speed, in 
combination with means forV driving each of the 
carriers at` variable speed, and means for regu 
lating the speed of eachearrier in accordance 
with variations in the length of one of the ñlms 
between the carrier and an adjacent one of the' 
sprocket wheels. Inv the preferred embodiment 
all of the driven sprocket wheels of the plurality 
of groups, which are associated with the plural 
ity of carriers respectively, are kinematically in 
terconnected so that they must rotate in unison, 
and a single constant-speed motor may then be 
used to actuate all of the driven sprocket wheels. 
For the purpose of illustration a typical em 

bodiment of the invention is shown in the accom 
panying drawing in which Fig. 1 is a diagram 
of imbibition apparatus for printing a, blank film 
from three matrix films successively, and Fig. 2 
is a section on line 2-2 of Fig. 1. 
The particular embodiment chosen for the pur 

pose of illustration comprises three parts Y, C and 
M for printing the yellow, cyan and magenta 
aspects of color'motion pictures. Each of the 
three parts comprises a pin belt l trained over 
sheaves 2, 3, and 5, the belt h'aving marginal 
rows of teeth or pins 6 adapted to iit into the 
sprocket holes of the blank and matrix film l 
and 8 while the two ñlms travel in superposition 
on the belt. The beit is trained over the sheaves 
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in two loops. looping around the pair 3-4. thence 
crossing from 4 to 5, th'ence looping around pair 
25, and thence returning from 2 to 3. The 
blank ‘I feeds from a supply reel 9 over rolls I0 
and Il, thence through an elevator comprising 
upper rolls I2 rotating about fixed axes and lower 
rolls I3 which are supported by the film loops and 
which move up and down to accommodate varia 
tion in the degree of film shrinkage and differ 
ences in the rateof drive of the belt I and th'e 10 
driven sprocket'wheel III. From the elevator the 
blank passes through a pre-wet tank I4 and 
thence to a roll tank I5 where the blank is seated 
on the belt by means of a roller I6. The matrix 
8 feeds from a supply reel I1 over a driven 
sprocket I9, thence through' an elevator com 
prising lower ñoating rollers I9, thence through a 
dye tank 20, thence through a wash tank 2I 
where the superficial dye is washed oil, thence 
over a series of rollers comprising -a roller 22 
held up by weigh't 23 to provide a safety loop in 
the film, and thence under roll 24 where the ma 
trix is seated on the belt in face-to-face contact 
with the blank l. From the roll tank I5 the two 
films travel together until they reach the roll 25, 
during wh'ich ̀ time the yellow components of the 
pictures are printed on the blank by imbibitlon 
of dye by the >blank from the'matrix. After leav 
ing the pin belt at roller 25 the matrix 8 travels 
over a series of rolls including floating elevator 
rolls 26, thence to matrix rinse tank v2l, thence 
to dry box 23, and thence to the take-up reel 29. 
After leaving the pin belt I at roller 25 the blank 

1 passes to the dry box 30 and thence over roll 
3| to the cyan portion C of the apparatus where 
it is printed with the cyan matrix, and thence 
to the magenta portion M of the apparatus. The 
cyan portion C is identical with the yellow portion 
Y except in that it has no feed reel for the blank 
film corresponding to 9 of the Y portion; and the 
magenta M is identical with the .yellow portion Y 
except in that it has a take-up» reel 32 for the 
blank instead of the feed reel 9. 

All of the driven sprocket rolls, which are indi 
cated by crosses, are kinematically interconnected 
with each other and with a constant speed motor 
33 as indicated by the dot and dash lines. By 
distributing the driven sprockets between the 
various chambers through which the films pass, 
in the manner indicated in Fig. 1, and by driving 
all of these sprockets in unison with a single con 
stant-speed motor, the length of treatment in 
the various chambers may be maintained con 
stant. _ 

Each of the pin beltsl is driven by a variable 
speed motor 34 whose speed is regulated by the 
elevator 26 through which the matrix film passes 
as it leaves the pin belt and before it reaches the 
first driven sprocket which is indicated at 35. 
The control arm-ofthe motor 34 is connected 
with the elevator 26 through a link 36, a bell 
crank 31 pivoted to a stationary support 38, a 
weight 33 and a cable 40 extending from the ele 
vator 26 over pulleys 4I, 42 and 43 to a stationary 
anchorage. If the pin belt is driven faster than 
the driven sprocket wheels I0, I8, 35, etc., the 
elevator 26 descends, thereby decelerating the 
motor 34. When the pin belt begins to lag behind 
the elevator 26 rises and the speed of the motor 
34 is increased. 
In using this apparatus for stripping layers of 

emulsion from a multi-layer film and transferring 
them to new bases, the multi-layer film would 
follow the path of film 'I and the separate bases 
would follow the paths of the matrix films 8 re 
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spectively. Moreover the tanks 20 would not be 
used. The apparatus would then operate accord 
ing to the disclosures of copending applications 
Serial No. 440,323, which is now Patent No. 
2,415,442; Serial No. 522,711, which is now Patent 
No. 2,437,361; and Serial No. 523,809, which is now 
abandoned. 
A characteristic feature of the invention con 

sists in that the driven sprocket wheels are oper 
ated in unison at constant speed and the speed 
of each pin belt is varied to keep it in synchro 
nism with the constant speed sprockets. In this 
way the variations in speed do not affect the 
timing of thevarious treatments applied to the 
films as they pass to and from the pin belts. 
Moreover the slippage of the pin belts on their 
sheaves, some of which is inevitable, is compen 
sated for. y e 

Another characteristic feature of the invention 
consists in that the films are peeled apart as they 
leave the pin belts at the rollers 25 by means of 
yielding portions applied by elevators floating in 
depending loops of the films. The elevator 26 
yieldingly pulls the matrix film away from the 
roller 25 and the floating rolls 45 of the elevators 
in the dry boxes 39 yieldingly pull the blank film 
away from the matrix film at the roll 25. Thus 
the danger of damage to the films is minimized. 

It should be understood that the present dis 
closure is for the purpose of illustration only and 
that this invention includes all modifications and 
equivalents which fall within the scope of the 
appended claims. ` l 

I claim: 
1. In the art of cinematography which com 

prises successively registering auxiliary fllms with 
a, main film on a plurality of carriers which hold 
the films in registered contact throughout paths 
of considerable length, the main film feeding suc 
cessively from one carrier to the other and one 
auxiliary film feeding into superposition with the 
main film on each carrier, the films feeding to 
and from the carriers through processing cham 
bers and over driven sprocket wheels which en 
gage the films throughout relatively short lengths, 
the method of propelling the films which com 
prises driving said sprocket wheels at constant 
and equal speed, driving each of said carriers at 
variable speed, and regulating the speed of each 
carrier in accordance with variations in the length 
of one of said films between that carrier and an 
adjacent one of said sprocket wheels, whereby 
the films are maintained in synchronlsm while 
keeping the speed constant in said processing 
chambers, even though said carriers and sprocket 
wheels have different degrees of inertia. 

2. In the art of cinematography which com 
prises successively registering auxiliary fllms with 
a main film on a plurality of carriers which hold 
the films in registered contact throughout paths 
of considerable length, the main film feeding suc 
cessively from one carrier to the other and one 
auxiliary film feeding into superposition with the 
main film on each carrier, lthe films feeding to 
and from the carriers through processing cham 
bers and over driven sprocket wheels which en 
gage the films throughout relatively short lengths, 
the method of propelling the films which com- ~ 
prises driving said sprocket wheels at constant 
and equal speed, driving each of said carriers at 
variable speed, and regulating the speed of each 
carrier in accordance with variations in the length 
of one of said auxiliary films between that carrier 
and an adjacent one of said sprocket wheels, 
whereby the films are maintained in synchronism 
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While keeping the speed constant in said process 
ing chambers even though said carriers and 
sprocket wheels have different degrees of inertia. 

3. In the art of cinematography which com 
prises successively registering auxiliary fil-ms with 
a main film on a plurality of endless belts respec 
tively, each belt having a succession of register 
teeth engaging the sprocket holes of the films, l 
the main film feeding successively from one belt 
to the other and one auxiliary film feeding into 
superposition with the main ñlm on each belt, 
the films feeding to and from the belts through 
processing chambers and over driven sprocket 
wheels, the method of propelling the films which 
comprises driving said sprocket wheels at constant 
and equal speed, driving each of said belts at 
variable speed, and regulating the speed of each 
belt in accordance with variations in the length 
of one of said films between that belt and an 
adjacent one of said sprocket wheels, whereby 
the films are maintained in synchronism while 
keeping the speed constant in said processing 
chambers. 

4. In the art of cinematography which com 
prises successively registering auxiliary films with 
a main film on a plurality of endless belts respec 
tively, each belt having a succession of register 
teeth engaging the sprocket holes of the films, 
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gage the flh‘ns throughout relatively short lengths, 
apparatus comprising means for driving said 
sprocket wheels at constant and equal speed, 
means' for driving each of said carriers at variable 
speed, and means for regulating the speed of each 
carrier in accordance with variations in the length 
of one of said auxiliary films between that carrier 
and an adjacent one of said sprocket wheels, 
whereby the films are maintained in synchronism 
While keeping the speed constant in saidprocess 
ing vchambers even though said carriers and 

 sprocket wheels have different degrees of inertia. 
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the main ñlm feeding successively from one belt ' 
to the other and one.auxiliary film feeding into 
superposition with the main ñlm on each belt, the 
films feeding to and from the belts through proc 
essing chambers and over driven sprocket wheels, 
the method _of propelling the films which com 
prises driving said sprocket wheels at constant 
and equal speed, driving each of said belts at 
variable speed, and regulating the speed of each 
belt in accordance with variations in the length 
of one of said auxiliary films between that belt 
and an adjacent one of said sprocket wheels, 
whereby the films are maintained in synchronism 
while keeping the speed constant in said process-p 
ing chambers. 

5. In the art of cinematography which com 
prises successively registering auxiliary films with 
a main ñlm on a plurality of carriers which hold 
the films in registered contact throughout paths 
of considerable length, the .main film feeding suc 
cessively from one carrier to the other and one 
auxiliary film feeding into superposition with the 
main film on each carrier, the films feeding to and 
from the carriers through processing chambers 
and over driven sprocket wheels which engage 
the films- throughout relatively short lengths, 
apparatus comprising means for driving said 
sprocket wheels at constant and equal speed, 
means for driving each of said carriers at variable 
speed, and means for regulating the speed of each 
carrier in accordance with variations in the length 
of one of said films between that carrier and an 
adjacent one of said sprocket wheels, whereby 
the films are maintained in synchronism while 
keeping the speed constant in said processing 
chambers even though said carriers and sprocket 
wheels have different degrees of inertia. 

6. In the art of cinematography which corn 
prìses successively registering auxiliary films with 
a main film on a plurality of carriers which hold 
the films in registered contact throughout paths 
of considerable length, the main ñlm feeding suc 
cessively from one carrier to the other and one 
auxiliary film feeding into superposition with the 
main film on each carrier, the films feeding to 
and from the carriers through processing cham 
bers and over driven sprocket wheels which en 
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'7. In the'art of cinematography which com 
prises successively registering auxiliary ñlms with 
a main film on a plurality of endless belts respec 
tively,'each belt having a. succession of register 
teeth engaging the sprocket holes of the films, 
the main film feeding successively from one belt 
to the other and one auxiliary film feeding into 
superposition with the lmain film on each belt, 
the films feeding to and from the belts through 
processing chambers and over driven sprocket 
wheels, apparatus comprising means for driving 
said sprocket wheels at constant and equal speed, 
means for driving each of said belts at variable 
speed, and means for regulating the speed of each 
belt in accordance with variations in the length 
of one of said films between that belt and an 
adjacent one of said sprocket wheels, whereby 
the films are maintained in synchronism while 
keeping the speed constant in said processing 
chambers. 

8. In the art of cinematography which ccm 
prises successively registering auxiliary films with 
a ̀ main ñlm on a plurality of endless belts respec 
tively, each belt having a succession of register 
teeth engaging the sprocket holes of the films, 
the main film feeding successively from one belt 
to the other and one auxiliary film feeding into 
superposition with the main film on each belt, 
the films feeding-to and from the belts through 
processing chambers and over driven sprocket 
wheels, apparatus comprising means for driving 
said sprocket wheels at constant and equal speed, 
means for driving each of said belts at variable 
speed, and means for regulating the speed of each 
belt in accordance with variations in the length 
of one of said auxiliary films between that belt 
and an adjacent one -of said sprocket wheels, 
whereby the films are maintained in synchronism 
while keeping the speed constant in said process 
ing chambers. 

9. In the art of cinematography which com 
prises successively registering auxiliary fllms with 
a main film on a plurality of endless belts respec 
tively, each belt having a succession of register 

l teeth engaging the sprocket holes of the ñlms, 
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the main> film feeding successively from one belt 
to the other and one auxiliary film feeding into 
superposition with the main film on each belt, 
the films feeding to and from the belts through 
processing chambers and over driven sprocket 
wheels, apparatus comprising means kinemat 
ically interconnecting said sprocket wheels so that 
they must rotate in unison, a. motor for driving 
said means, means for driving each of said belts 
at variable speed, and means for regulating the 
speed of each belt in accordance with variations 
in the length of one of said films between that 
belt and an adjacent one of said sprocket wheels, 
whereby the ñlms are maintained in synchronism 
while keeping the speed constant in said process 
.ing chambers. 

10. In the art of cinematography which corn 
prises successively registering auxiliary films with 

l 
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a main ?lm on a plurality oi! endless belts respec 
tively. each belt having a succession of register 
teeth engaging the sprocket holes of the films. 
the main ñlm feeding successively'from one belt 
to the other and one auxiliary 111m feeding into 
superposition with the main film on each belt. 
the nlms feeding to and from the belts through 
processing chambers and over driven sprocket 
wheels, apparatus comprising means kinemat 
ically interconnecting said sprocket wheels so that 
they must rotate in unison, a motor for driving 
said means, means for driving each of said belts 
at variable speed, and means i'or regulating the 
speed of each belt in accordance with variations 
in the length ot one oi.' said auxiliary films between 
that belt and an adjacent one of said sprocket 

wheels, whereby the ilixns are maintained in syn 
chronism while keeping the Speed constant in 

, said processing chambers. 

FRANK W. TAYLOR. 
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