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Patented June 11, 1929,

UNITED STATES

| 1,716,878
PATENT OFFICE.

ABRAHAM S. DWORSKY, OF MINNEAPOLIS, MINNESOTA.

FILM-CLEANING MACHINE.

Application filed October 6, 1924, Serial No. 741,978.

My present invention has for its object to
provide a simple and highly eflicient film-
cleaning machine, and to this end it consists
of the novel devices and combinations of de-
viees hereinafter deseribed and defined in the
clatws,

In the accompanying drawings, which
Hlustrate the invention, like characters indi-
cate like parts throughout the several views.

Referring to the drawings:

Fig. 1 is a view of the film-cleaning ma-
chine principally in left side elevation with
some parts sectioned ; e

Fig. 2 is a view partly in plan and partly
in section taken on the irregular line 2—2 of
Fig, 1;

Fig. 3 is a fragmentary detail view in sec-
tion taken on the line 8—3 of Fig. 2, 0on an en-
larged scale;

Fig. 4is a detail view principally in section
taken vertically through the central portion
of the film bath pan and casing containing
the wipers, on an enlarged scale;

Fig. 5 is a detail view in horizontal section
taken on the line 5—5 of Fig. 4; °

Fig. 6 is a fragmentary detail view with
some parts in vertical section on the line 6—6
of Fig. 4; '

Fig. T1s a fragmentary view of one of the
wiper holders and attached wiper with its
pliable blade removed ; and

Fig. 8 is a perspective view of the wiper
blade removed from the wiper shown in
Fip. 7. '

The numeral 9 indicates a frame having an
intermediate shelf 10 and a forwardly and
upwardly projecting arm 1. An idle reel
12, on which is wound a moving picture lilm
13 to be eleaned, will be hevea for referred to
as a loaded reel. This reel 12 is removably
mounted on a fixed trunnion 14 projecting
from the left-hand side of the shelf 10. Pro-
jecting from the left side of the arm 11 is a
trunnion 15 on which is removably mounted
a rewinding driven reel 16 on which is partly
wound a portion of the film 13 that has been
unwound from the reel 12,

The film 13 is frictionally drawn from the

reel 12 by a pair of upper and lower rubber
rolls 17 and 18, respectively, between which
1t is fed, the latter of which'is driven and the
former of which is idle. The driven roll 18
has its shaft 19 journaled in fixed bearings
held in guides on a pedestal 20 on the frame
9. just back of the rewinding reel 16, and the
idle roll 17 has its shaft 21 journaled in a

Renewed November 9, 1928,

pair of movable bearings 22 mounted in said
guides with freedom for raising and lower-
Ing movements. A pair of coiled springs 23,
interposed between the movable bearings 22
and a pair of hand screws 24 mounted in up-
right yokes 25 on the guides on the pedestal 20
vieldingly press the idle roll 17 onto the
driven roll 18 and frictionally hold the film
13 therebetween.

Keyed to the projecting right-hand end of
the shaft 19 are connected inner, intermediate
and outer grooved pulleys 26, 27 and 28, re-
spectively, and which pulleys are of progres-
sively smaller diameter. The lower roll 18 is
driven, in the direction of the arrow marked
thereon in Fig. 1, from an electric motor 29
mounted on the shelf 10 by a belt, 80 which
runs over a relatively small grooved pulley
31 on the armature shaft of said motor ang
the inner pulley 26. The reel 16 is driven, in
the direction of the arrow marked thereor in
Fig. 1, by a belt 82 which runs over the inter-
mediate pulley 27 and a relatively small
grooved pulley 33 on the trunnion 15, It ma
be here stated that there is a slip connection
between the reel 16 and pulley 33 to compen-
sate for the different diameters of the film 13
as the same is wound onto said reel, but for
the purpose of this case, it is not thought nec-
essary to ilustrate the same. Furthermore
this compensation may be accomplished by
the belt 32 which will'slip when the tension
on the film 13 bLecomes too great under the
winding action of the reel 16, The reel 16 is

driven at such a speed as to take up the slack -

in the film 13 as the same passes from between
the cooperating rolls 17 and 18, but will not
pull the sane. '

During the travel of the film 13, from the
time the same is unwound from the reel 12
until the same is wound onto the reel 16, the
same passes through a cleaning liquid com-
pound 84 lield in a film bath pan 35, between
a pair of co-operating wipers 36, a plurality
of staggered wipers 87, and a pair of travel-
ling dvier belts 38, preferably of cotton
flannel.

The film bath pan 85 is attached to the
frame 9 rearward of the reel 12 and above the
same and has journaled at its front upper
edge an idle guide roller 39 over which the
film 13 travels from the reel 12. From this
guide roller 39 the film 13 is guided down-
ward into the cleaning liquid compound 34

and through the same by flanged front and
rear idle guide wheels 40 which are journaled
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" a transverse bar 53 on said section.
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on a depending bracket 41 secured te the un-
der side of a cover plate 42 for the film bath
pan 35. -This cover plate 42 is hinged at 43
to the rear upper edge of the film bath pan
35. During the travel of the film 13 through
the film bath pan oi, the oil, grease, dust, and
dirt collected thereon during its use in the
projecting machine is loosened and removed.
From the film bath pan 35, the film 13 is
drawn upward first between the wipers 36
and then zigzag between the staggered over-
lying wipers 87. The wipers 36 and 37 ave
all mounted within a rectangular upright
casing 44 that is open at both ends, rests upon
the cover 42 and is permanently secured
thereto. ~ Said cover 42 has an opening 45
which affords communication between the
film bath pan 85 and casing 44. The wipers
36 and 37 are arranged in front and rear sets
between which the film 13 passes and is wiped
thereby to remove the cleaning liquid com-
pound, which is drained back into the film
bath pan 35, and also any foreign matter ad-
hering thereto. Ilach set of wipers 36 and 37
are permanentlv secured to a holder 46 in the
formy of a dat plate, and which holders are
detachably secured within the casing 44, the
oue to the front wall and the other *o the back
wall thereof., ,
Fach holder 46 is detachably secured to the
casing 44 by a nut-equipped stud 48 which
projects through an aperture in the respec-
tive wall of said casing. In starting a film
to be cleaned through the machine, the cover
492 is raised on its hinge joint 43 and said film
placed under the guide wheels 40, and when
said cover is closed the film will be held there-
by in the cleaning liquid compound 34. To
insert the film 13 between the two sets of
wipers 86 and 37, the casing 44 is provided
with a displaceable section 49 which is sub-
stantially the entire rear half thereof, and to
which section the rear holder 46 is secured.
This displaceable casing section 49 is secured
at its lower end to the fixed section of said
casing by a hinge 50 and is held aligned there-
with by the spring prongs of a yoke-like mem-
ber 51 secured to the upper end of said fixed
casing section. The displaceable casing sec-
tion 49 is held closed by the notched arms of
a yoke-like member 52 which interlock with
The
yoke-like member 52 has its transverse por-
tion secured to the fixed section of the casing

* 44 by a hinge 54.

Obviously, by lifting the arms of the yoke-
like member 52, to release the bar 53, the dis-
placcable casing section 49 may be turned
down to separate the two sets of wipers 36
and 37 and the film 13 placed therebetween,
ard when said displaceable casing section 49
is closed, the two sets of wipers 36 and 37 will
engage opposite faces of the film 13. It will
be noted that the two wipers 36 engage the
film 18 directly opposite each other and that
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the staggered wipers 87 engage the film 13
at longitudinally spaced points and slightly
bend the same so as to cause the filn 13 to
travel in a zig-zag cotirse therebetween. The
purpose of staggering the wipers 37 is to re-
duce the friction on the film 13 which would
be too great if the wipers 87 were arranged
the same as the wipers 36.

Fach wiper 86 and 37 comprises an inner
body member 55, an outer body member 56,
and a pliable wiper blade 57 of rubber or
other suitable material. The body members
55 and 56 are integrally formed at one of their
vertical edges and are U-shaped in cross sec-
tion. The body member 56 extends Both
above and below the body member 55 and has
itg lower end secured by rivets 567 to the re-
spective holder 46. The wiper blade 57 is
held between the body members 55 and 56, ex-
tends thereabove and is held against edge-
wise removal therefrom through the open
side by a U-shaped clip 58 pivoted at 59 to the
body member 56 below the body member 55
and arranged to embrace the free vertical
edge portions of said body wmembers. The
body members 55 and 56 diverge from the re-
spective holder 47, and the body member 56
above the body member 55 has a considerably
greater divergence and correspondingly holds
the operative upper end portion of the wiper
blade 57. The top edgc of the body member
56 is rolled backward at 60 so as to not cut
the wiper blade 57.

"To properly position the two wipers 36 and
cause the same to engage the film 13 at direct-
Iy opposite points, as shown in Fig. 4, during
the closing movement of the displaceable sec-
tion 49, there is pivoted to each side of the
casing 44 a pair of depending spacing arms
61 carried one on each of the casing sections
and arranged to engage the projecting ends of
a pair of transverse rods 62 secured one to the
back of each body member 56 at the top of the
body member 55. These rods 62 extend
through notches 63 in the adjacent vertical
edges of the casing sections. During the
closing movement of the displaceable casing
section 49, the freeends of the arm 61 of each
pair engage. each other and also engage the

-rod 62 between which they project and there-

by separate the same against the spring ten-
sion of the wiper 57 and hold said wipers
properly spaced. If it were not for these
spacing arms 61, the wiper 36 in the fixed cas-
ing section 44 would project rearward under
its spring tension, and as the displaceable
section of said casing is closed, the respective
wiper 36 would project above and overlap
the first noted wiper and thereby engage the
film 13 at different longitudinally spaced
points and bend the same. The spacing
action produced by the arms 61 is such that
the wiper blades 57 are free to yieldingly en-
gage the contacting faces of the film 13.
The travelling drier belts 88 ave arrenged,
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- the one above the other, and the lower drier
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belt 58 is wound on an idle spool 64 and partly
unwound therefrom onto a driven spool 65,
and the upper drier belt 38 is wound on an
idle spool 66 and partly unwound onto a
driven spool 67. The spools 64 and 65 and
the spools 66 and 67 are horizontally spaced,
with the driven spools 63 and 67 located rear-
ward of the idle spools 64 and 66 so that the
drier belts 38 travel in a reverse direction
from the travel of the film 13. The two idle
spools 64 and 66 are each loosely journaled on
fixed trunnions 68 and 69, respectively, and
which trunnions are secured to and project
horizontally from the left side of a supple-
mental frame 70 on top of the frame 9. The
two driven spools 65 and 67 are mounted on
shafts 71 and 72, respectively, journaled in
bearings on the supplemental frame 70 and
have on their right-hand ends sprocket
wheels 78 and T4, respectively.

The film 13, during its travel from the
wipers 37 to the drawing rolls 17 and 18,
travels between a set of four horizontally

- spaced lower flanged guide rollers 75 and a

set of three horizontally spaced upper flanged
auide rollers 76, and the rollers of these two
sets are in staggered arrangement and ar-
ranged to cause the film 13 to travel a zig-
zag cotirse. The intermediate portion of the
lower wiper belt 88 runs over the two inter-
mediate guide rollers 75 and under the inter-

- mediate upper guide rollers 76 and the inter-
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mediate portion of the upper drier belt 38

s runs under all of the upper guide rollers 76
and over the two intermediate lower guide

rollers 75 with the film 13 extended there-
botween. The set of lower guide rollers 75
is loosely journaled on the supplemental
frame 75. and the set of upper guide rollers
76 is loosely journaled on a horizontal arm 77,
the rear end of which is pivoted at 78 to the
supplemental frame 70 and the front end
thereof is provided with a head 79 having a
segmental vertical slot 80 through which pro-
jects a set screw 81 that has screw-threaded

-engagement with the supplemental frame 70.

This set screw is adapted to frictionally
clamp the head 79 onto the supplemental
frame 70 and hold the arm 77 with the upper
guide rollers 76 in different staggered rela-
tion to the lower guide rollers 75, whereby the
frictional cngagement between the drier belts
38 and the filin 13 may be varied at will.
The following connections are provided
for driving the driven spools 65 and 67 from
the groove pulley 28, to wit : a twisted belt 82
runs over said pulley 28 and a grooved pulley
83 on the upper end of a vertical shaft 84
having on its lower end a worm 85 which
meshes with a worm gear 86 having on its
shaft a sprocket wheel 87 aligned with the
sprocket wheels 73 and 74, and over which
sprocket wheels runs a link belt 88 that drives
the spools 65 and 67 in the direction of the

3

arrows marked on Fig. 1. The shaft 84 and |

the shaft of the worm gear 85 are journaled
in a casing 89 on the supplemental frame 70,

and in which casing is located the worm 85

and worm gear 86. These driving connec-
tions from the grooved wheel 28 to the
sprocket wheels 73 and 74 are operated at
such a- speed that the drier belts 38 travel
at a considerably less speed than that of the
film 13 and hkence, produce a wiping action
thereon to take up any moisture on the film
13, and at the same time polish and rermove

from the surfaces thereof all blurred or ~

cloudy spots.

Mounted at the rear of the supplemental
frame 70 is a tank 90 which holds a supply
of the eleaning liquid compound 34. Lead-
ing from the bottomn of this tank 90 to the film
bath pan 35 is a hose connection or conduit
91 that is normally closed by a valve 92, and
through which connection the film bath pan
35 may be supplied with the cleaning liquid
compound. From time to time the liquid
cleaning compound 34 may be drained from
the film bath pan 35 into a receptacle 93,
secured to the frame 9 under said bath pan,
through a hose or conduit 94 normally closed
by a valve 95 and leading from the bottom
of the film bath pan 35 to an opening in a
capping cover 96 for the receptacle 93. In
the top of the receptacle 93 just under the
cover 96 is a filter 97 for removing foreign
matter from the liquid cleaning compound
as it is drained from the film bath pan 35 into
the receptacle 93. The receptacle 93 is re-
movably secured to the frame 9 by a holder
98 so that the cleaning liquid compound col-
lected therein can be poured into the film
bath pan 85 and used over again.

The length of the drier belts 38 and the
speed at which they are driven are such that
said belts will dry an entire filin being
cleaned. After a film has been cleaned, the
driven spools and the idle spools are inter-
changed so tbat said idle spools become
driven spools and the driven spools the idle
spools. :

What I claim is:

1. Inafilm cleaning machine, the combina-
tion with a film bath pan, of yieldingly
pressed wipers, in which two of the wipers
are arranged to engage a film directly oppo-
site each other and in which others of said
wipers are staggered and arranged to engage
alternate sides of the film at longitudinally
spaced points, a pair of traveiing driers and
means for drawing the film through the bath
pan and between the wipers and driers.

2. A film cleaning machine having a pair
of wipers, each of said wipers comprising a
fixed spring member having an intermediate
body portion that is U-shaped in cross-section,
a pliable blade removably mounted in said
body. and means for closing the open side of
said body.
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3. A film cleaning machine having a pair
of wipers, each of said wipers comprising a
fixed spring member having an intermediate
body portion that is U-shaped in cross-sec-

-tion, a phable blade removably mounted in

said body, and a pivoted U-shaped clip for
closing the open side of the body member.,

4. A film cleaning machine having a casing
with a displaceable section, a pair of spring-
pressed film wipers in the casing, one of which
15 carried by the displaceable section, said
wipers having a pair of projecting pins, and
a pair of co-operating spacing arms pivoted
one to the casing and the other to its dis-
placeable section and extended between said
pins and arranged to engage each other dur-
ing the closing movement of said displace-
able section to space and align the wipers.

5. A film cleaning machine having two

pairs of spools, one spool of each pair being
idle and the other driven, two drying belts
wound one on each of the idle spools and ar-
ranged to be wound onto the respective driven
spools, upper and lower sets of guide rollers
in staggered arrangement and between which
the drying belts travel, the one upon the
other, and means for drawing a film longitu-
dinally between the drying belts, -

6. The structure defined in claim 5, In
which means are provided for causing the
film to travel at a greater speed than that of
the drying belts.

7. The structure defined in elaim 5 in which
one of the sets of guide rollers is adjustable
with respect to the other to vary the pressure
of the drying belts on the filn.

In testimony whereof I affix my signature.

ABRAHAM S. DWORSKY.
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