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1. 
This invention relates to apparatus for apply 

ing an even pressure transversely of a moving 
Web, and particularly to a roller device for press 
ing on motion picture film. 

In various stages of processing Web material 
such as film it is necessary precisionally to 
Squeeze the moving Web between a roller and a 
suitable backing. For example, in printing mo 
tion picture prints by imbibition, a gelatin relief 
matrix carrying a dye is brought into intimate 
contact With a dye absorptive blank film by feed 
ing the films between a pressure roller and a 
backing roller which provide a completely uni 
form rolling pressure across the picture area of 
the film. Uniform pressure is required to pro 
duce a satisfactory print. 

Previously it has been necessary to mount the 
rollers with their respective axes exactly parallel 
to achieve the desired uniformity of pressure. 
Where one of the rollers is supported by a pivoted 
shaft, the cumulative tolerances in alignment of 
the pivot for the shaft and of the rollers become 
So close as to be impractical, since the slightest 
misalignment will destroy the precise parallelism 
necessary for uniform pressure. 
One object of the present invention is to pro 

vide a support for one of the pressure rollers 
which allows angular adjustment of the rollers 
so that it applies uniform pressure throughout 
the width of the picture frame, and yet prevents 
the roller from shifting transversely of the film. 
Another object is to provide a roller support 

which is readily adjustable to transmit various 
pressures to the film but which does not require 
close tolerances in manufacture or assembly and 
hence is economical and simple in manufacture. 

In One aspect the invention relates to a pres 
sure assembly for a moving web comprising a 
rotor and an annular roller mounted on the 
rotor for pressing on the Web, both the rotor and 
the roller having axial bearing surfaces which 
limit axial movement of the roller relative to the 
rotor, the rotor and roller also having peripheral 
bearing Surfaces which limit radial movement of 
the roller relative to the rotor, the axial bearing 
Surfaces of the rotor and roller being spaced with 
an axial clearance therebetween and the diam 
eter of the peripheral bearing surface on the roller 
being greater than that of the corresponding 
peripheral bearing Surface on the rotor so as to 
provide clearance between said peripheral bear 
ing Surfaces, whereby the roller may tip rela 
tive to the rotor So as to maintain a uniform 
pressure across the web without allowing the 
rotor to shift substantially edgewise of the web. 
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Preferably, the pressure assembly is opposed by 
a resilient support for the web against which the 
web is pressed by the roller, the resilient Support 
being deformable to accommodate irregularities 
in the Web and the roller tipping to adjusted po 
Sition relative to the deformed Support. Prefer 
ably, the aforesaid Support comprises a backing 
roll having a peripheral Surface of resilient ma 
terial. 

Preferably, the aforesaid peripheral clearance 
is Substantially greater than the said axial clear 
8Ce. 

In a more Specific aspect the pressure assembly 
is designed for use With a pin belt supporting 
two or more motion picture film strips, and com 
prises a rotor having peripheral shoulders form 
ing an annular recess therebetween, a roller hav 
ing a Surface for pressing on the web and an an 
nular tongue portion extending into said recess 
With a slight axial clearance from said shoulders, 
annular plates attached to each side of the roller 
having peripheral bearing surfaces radially 
aligned with the aforesaid shoulders, the plate 
bearing surfaces being of greater diameter than 
the external diameter of the rotor shoulders So 
as to allow the ring to tip relatively to the rotor 
while preventing the ring from shifting edgewise 
of the pin belt, and between said plate and said 
roller a pair of annular members having external 
pockets for receiving the pins of said belt so as 
to prevent peripheral slippage of the roller rela 
tive to the belt. 

For the purpose of illustration a typical em 
bodiment of the invention is shown in the ac 
companying drawing in which 

Fig. 1 is a diagrammatic view of cinemato 
graphic apparatus; 

Fig. 2 is an elevation of the pressure device; 
and 

Fig. 3 is a section on line 3-3 of Fig. 2. 
The apparatus shown in Fig. 1 is designed to 

feed a gelatin relief matrix film strip M. soaked 
with a dye and a blank gelatin coated film B into 
register on the pin belt P having teeth T engag 
ing the Sprocket holes of the film, and then roll 
the two films into intinate contact. The matrix 
and bank films are Seated on the pin belt P in 
a roll tank 2. after passing over roilers 22, and 
rollers 23 and 24, respectively. The seating roller 
24 and a backing roller 25 bring the blank and 
matrix film into close but not intimate contact 
on the pin belt. A seating belt 28 passing around 
a seating roller 26 and a guide rollier 33 gradually 
brings the films into closer contact, further seat 
ing the films on the pin belt P. The backing 
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rollers 25 and 27 are supported on pivoted arms 
29 permitting the rollers to move vertically rela 
tive to the horizontal path of the films. Wari 
ous pneumatic pressures are transmitted to the 
preSSuite rollers through yokes 3 from pneu 
matic cylinders 32. Beyond the roll tank is a 
backing roller 36 and another seating belt 33 
looped over a pressure roller 34 and a guide roller 
35, and finally a pressure roiler and backing 
roller a for bringing the films into intimate 
contact. The pressure roller 34 is Supported on 
an axle of a pivoted arm 29 and receives pres 
Sui?e from an air cylinder 32 through a yoke 3. 
Sirihilarly pressure roller , mounted on pivoted 
aim 2, receives pressure transmitted through 
yoke 5 from a like cylinder 2. Each of the cyl 
inderS 2 and 32 has a meter 4 associated there 
With for the purpose of observing the pressure 
transmitted to each pressure roller. 

Pneumatic pressure for the air cylinders 32 
controlling the first three pressure rollers 25, 27 
and 34 is transmitted from a source (not shown) 
through pipe 37, through an electrically con 
trolled valve 38 for reducing the pressure trans 
mitted, through pipes 2, 3 and 44 and thence 
through adjustable valves 49 for limiting the 
ailount of pressure in each pneuiinatic cylinder 
32, and thence to the cylinders. 
explained, the three roller's 25, 2 and 34 do not 
preSS On the film With as great a force as the 
roller , and hence are operated at a lower pres 
Sure. From the electrically operated valve 38 
preSSure is transmitted to the cylinder 2 
through the adjustable valve 39. The valves 39 
and is aire regulated according to the pressure : 
I'equired on the film as determined by the re 
quirennents of the relief record on the matrix 
and other conditions of the matrix and blank. 
The valve 33 is operated by a photoelectric sys 
tery for detecting metal splices which increase the 
thickness of the Strip. Before entering the roll 
tank 3; the films pass between a light source 
46 and a pick-up 4. Passage of the splice causes 
the pick-up it to actuate a time delay relay 48. 
After a predetermined interval the time delay 
relay Will energize the electric valve 38, releas 
ing pressure on the air cylinders 2 and 32 be 
fore the Splice reaches the rollers 25, 27, 36 and 
i and restoring pressure after the splice has 
paSSed the rollers. With the pressure released 
the preSSure rollers Will ride over the splice with 
Out damage to the films. 
While the rollers 25, 2 and 34 as previously 

explained press On the film strips only with such 
force as is necessary to seat the films in registry 
gn the pin belt P, the roller presses with greater 
force and hence must be mounted With much 
greater precision relative to the backing roller 
AA. 
AS ShoWn in Figs. 2 and 3 the precision pres 

Sure assembly comprises a rotor-6 having a cen 
tral bearing 6 for receiving the axle G and a 
radial Web 62. Attached by bolts 62 to the radial 
Web 62 are a pair of rim members 63 having 
shoulders 64, the shoulders 64 have peripheral 
bearing Surfaces 65 and axial bearing surfaces 
66. A roller it having a tongue formation 
fits between the rim members with the tongue 
extending between the shoulders 64. The roiler 
has axial bearing Surfaces 26 opposed to the 

AS previously 
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4. 
attached to the roilers by Screws 8. Between 
the plate 24 and the roller are a second pair 
of plates 80 having notches 79 conforming in 
depth and Spacing to the pins T of the pin belt 
P. The inside surfaces of the plates 4 and 80 
form bearing surfaces 5 opposed to the periph 
eral bearing Surfaces 65 of the rotor it. The 
rotor and roller bearing surfaces are of different 
diameter allowing the roller to move radially 
relative to the rotor 63, the difference in diam 
eter or peripheral clearance being in the order 
of 8 of an inch. The aforesaid peripheral and 
axial clearances perihit the roller to float freely 
between the bearing surfaces and tip relative to 
the rotor, but the axial clearance is so small as 
to prevent Substantial axial shifting of the roller 
relative to the rotor. 
AS Shown in Fig. 3 the pressure surface 3 of 

the roller is adapted to bear on the picture area, 
between the sprocket holes of the blank and 
matrix fills B and M respectively whiie the films 
are carried on the pin belt P with the pins of the 
belt engaging the Sprocket inoies of the film. The 
films and pin belt are pressed between the back 
ing roller 4 and the bearing surface 3, the 
backing roller if having a surface 5 of rubber 
Ol' Similar resilient material which yields to ac 
Coimmodate irregularities in the pin belt. The 
pins T of the pin beit enter the sockets a 3 of the 
annular plate 8, and the edge of the film strips 
outside the sprocket holes are thus held down by 
the annular plate 6. - 
As the pin belt and film strips are fed between 

the pressure rollers and the backing roiler 4 
the rollier : ) will continually tilt back and forth 
due to irregularities in the pin belt and film 
Strips So that the pressure of the roller it is dis 
tributed substantially uniformly crosswise of the 
films. At the same time the rollier does not 
Shift edgewise of the films to a position where 
the edges of the roller night roll on the picture 
area of the film. 

It should be understood that the present dis 
Closure is for the purpose of illustration only 
and that this invention includes all modifica 
tions and equivalents which fall within the scope 

For example instead of 
employing the novel pressure device as a roller 
f outside the roll tank 2f it may be used as one 
of the pressure rollers 24 or 26 within the tank 
Or in other positions. 
I claim: 
i. A pressure assembly for a noving web com 

prising a rotor and an annular roller mounted 
thereon for pressing on the web, said rollier being 
unconnected to the rotor so as to float freely 
thereCn, said rotor and roller having axial bear 
ing Surfaces limiting axial movement of the roller 
relative to the rotor, and said rotor and roller 
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axial bearing surfaces 66 of the rotor e g and 
spaced therefrom with a very small clearance in 
the order of 30 second of an inch and a periph 
eral pressure surface 3. Flush with the pressure 
surface 3 of the roller is are a pair of plates 4 

having peripheral bearing surfaces initing radial 
imovement of the roller relative to the rotor, said 
axiai bearing Surfaces of the rotor and rollier 
having axial ciearance therebetween and the 
diarieter of the peripheral bearing surface of the 
rollier being greater than that, of the rotor to 
provide clearance therebetweera, whereby the 
roller may tip relative to the rotor so as to main 
taili a tiniform pressure across the web without 
Sihifting Substantially edgewise of the web. 

2. A pressure assembly for a moving web corn 
prising a resilient Support for the wei, a rotor 
and an annular roller mounted thereon for press 
ing the Web against said. Support, Said rotoi and 
roller having axial bearing surfaces liaiting axial 
movement of the roller relative to the rotor, and 
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said rotor and roller having peripheral bearing 
Surfaces limiting radial movement of the roller 
relative to the rotor, said axial bearing surfaces 
of the rotor and roller having axial clearance 
therebetween and the diameter of the peripheral 
bearing surface of the roller being greater than 
that of the rotor to provide clearance therebe 
tWeen, whereby the roller may tip relative to 
the rotor so as to adjust its position relative to 
the Support and maintain a uniform pressure 
across the Web without shifting substantially 
edgeWise of the Web. 

3. ASSembly according to claim 2 characterized 
in that said Support comprises a backing roll 
having a peripheral surface of resilient material 
deformable to accommodate irregularities in said 
Web, Said roller tilting according to deformation 
Of the roll. 

4. A pressure assembly for a pin belt carrying 
a plurality of motion picture film strips compris 
ing a rotor having peripheral shoulders forming 
an annular recess therebetween, a roller having 
a Surface for pressing the film strips against the 
Web and an annular tongue portion extending 
into said recess With a slight axial clearance from 
said shoulders, annular plates attached at each 
side of said roller having peripheral surfaces 
radially aligned with said shoulders, said plate 
bearing Surfaces being of greater diameter than 
the external diameter of the shoulders so as to 
allow the roller to tip relatively to the rotor while 
preventing the ring from shifting edgewise of 
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the belt, and between said plates and Said roller 
a pair of annular members having external 
Sockets for receiving the pins of said pin beit so 
as to prevent peripheral slippage of said roller 
relative to the belt. 

5. A pressure assembly for a moving web com 
prising a rotor and an annular roller mounted 
thereon for pressing on the Web, said rotor and 
roller having axial bearing Surfaces limiting axial 
movement of the roller relative to the rotor, and 
said rotor and roller having peripheral bearing 
surfaces limiting radial movement of the roller 
relative to the rotor, Said axial bearing Surfaces 
of the rotor and roller having axial clearance 
therebetween and the diameter of the peripheral 
bearing Surface of the roller being greater than 
that of the rotor to provide clearance therebe 
tWeen, said peripheral clearance being Substan 
tially greater than said axial clearance, whereby 
the roller may tip relative to the rotor so as to 
maintain a uniform pressure across the Web 
without shifting Substantially edgewise of the 
Web. 
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