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My invention relates to photographic film
developing apparatus and has as its broad
purpose the provision of a novel machine

»for continuously developing imotion picture
5 film. The word “developing” is thus used
broadly to indicate all the steps through
which 1t is necessary to pass negative or posi-
tive film after it has been exposed or printed
and before it ean be handled in the light
10 without injury to the film. 8
" In the motion picture industry it is neces-
sary to develop very long strips of film.
The machine for developing this film must
be designed so that the tension of the film is
15 kept uniformly at a “normal” tension. If
the film becomes loose there is danger of
tangling and if it becomes too tight there
is a danger of the film being broken. ‘One
of the big problems in such film developing
machines is the provision of a means for
properly responding to the tension placed
upon the film in the machine so that exces-
"sive tension and resultant breakage of the

“there will be no slack.

It is an object of my invention to provide
a' machine for continuously developing
motion picture film in which the tension
placed upon the film is substantially uniform
and normal in all parts of the machine and

throughout the developing. process carried.

on thereby. .
- It is another object to .provide_a« ma'chme
for continuously developing motion picture

matically compensating film handling mech-
anism. - '

Yet another object of my invention is to
provide a machine for continuously develop-
ing motion picture film in certain steps of
the operation of which a continually fresh

1

supply of liquid treating agent is supplied

to the film. _
Another object is to provide a machine
for continuously developing motion picture
film which can be operated in the light with-
out injury to the film being developed.
A difficulty with the driers of many de-

43

veloping machines is that the film some- -

times comes in contact with itself when
partially dried and is thus caused to stick
together, interrupting the operation of the
_machine and damaging the film.

A still further object of my invention is
&> to provide a machine for continuously de-
veloping motion picture film having a novel

film can be positively avoided and so that

» film having a novel electroresponsive auto-.

-out in the tubes 18.

drier in which the film cannot possibly come
in contact withitself. o
Other objects and advantages will be
made manifest in the following description.
and accompanying drawings, in which—
Fig. 1 is an elevational view of the de-
veloping machine of my invention.
Fig. 2 is a vertical sectional view, -taken

‘on_the line 2—2 of Fig. 1. :

Fig. 3 is an enlarged vertical sectional
view taken on the line 3—3 of Fig. 2.

Fig. 4 is a diagrammatic view illustrat-
ing the electric circuits of my invention.

Fig. 5 is a diagrammatic view taken on
a_horizontal plane illustrating a modifica-
tion of the electro-responsive control means
of my invention.

Fig. 6 is a plane view of the modified
form of the drier of my invention.

Fig. 7 is a vertical sectional view taken
on the line 7—7 of Fig. 6.

Fig. 8 is a fragmentary detail drawing’
of the automatic contact switch of my in-
vention. , : .
- Referring specifically to the drawings, 10
indicates a preferred embodiment of ‘the
motion picture developing machine of my
invention. The machine 10 has a light tight
head box 11 upon one end of which a light
tight film reel case 12 is adapted to be se-
cured so as to communicate with the box,11.

. A reel of film 13 is pivotally mounted inside

the reel case 12. A motion picture film 15,
contained upon the reel 13, is fed through
the developer 10 and wound upon a wind-
ing reel 16 which is provided with a suit-
able friction drive (mot shown) which is
adapted to maintain-a constant rotational
torque upon the winding reel 16.

Treating tubes 18 are provide which com-
municates at their upper ends with the in-
terior of the box 11. The various steps of
treatment through which the film 15 is passed
in the developing machine 10 are carried
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The first three of these -

steps, to wit, developing, washing, and fix- -

ing, of the film must be accomplished, in
liquid bats of suitable liquid treating agents.
The last step is the drying of the film which
is accomplished by passing the filin though
a current of warm air. In the preferred
embodiment of my developing machine
illustrated in Fig. 1 there are ten of the tubes
18. "The first seven of the tubes 18 are closed
at the bottom ends and provided with
windows .20 to permit observation of the
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interior of the tubes 18. The et stevs in
the developing process are :alTied out .
these seven tubes, it being immaterial to e
process of my invention wnat ivision Oe
made of these tubes between :ine three w¥et
steps mentioned above. The .ast three oI
the tubes 18 are open at their bottom endas
which communicate with an ar-tight drier
box 21. An air blower @2 is ariven ov n
electric motor 23 and Impels 1 :urrent ot
air through an electric heater =4 ana through
a suitable conduit 25 into the warier vox zl.
Hot air blown into the arier cox zl irom
the blower 22 passes upwaraiv througn the
tubes 18, connecting with the arier pox =l
and into the developer head box .1. escaning
from the upper right-hand corner ot the vox
11 through a vent pipe 6. The purposes
of the various steps througn ~vnich the nim

-

-must be passed. in order "o »repare it or

handling in the light without amage "o
the film. are well known n tne art and neei
not be further described in this specincation.

Tach of the tubes 18 which contams liauid
is provided with a liquid-cireminting svs-
tem 28. In Fig. 1 but one circuiating system
98 is shown. this being connected IOr purpose
of illustration with the e=xtreme ert-hana
tube 18.

In each system 28 a treating agent reserve

tank 80 is provided. 4 pump 5L has an n-
let pipe 32 which extenas Jownwardlv n
the tank 30. opening near tne oottom thereor.
A pipe 33 connects the exnaust end of the
pump 31 with the lower =na ot a tube 8
‘An electric motor 34 drives the pump 52 30
that the treating agent in the reserve tani 50
is drawn therefrom and forced :no the lowey
end of the tube 18. As the :evel In the tuoe
18 approaches the top thereot. ihe irealild
agent will overtlow througn an over-fow nibe
35 into a funnel 36, which s supported upon
the tube 18, and downwaralv through a nose
87 into the reserve tank 30. .n case TWo »r
more of the tubes 18 contain :ne same {nd
of treating agent they mav de connected -0-
gether at the top and oottom :nas and i
cireuit 28 may be_maintained -“hirougn his
plurality of tubes 18 by '1se oI a smgie ¢
serve tank 30, pump 31 ana motor 4.

In passing the film 15 ‘rom tne reel -5
through the developing macaine i0 for ne
purpose of treating the rilm :n e tube .8 @
iy desirabie that the dlm pass downwaraiy
and upwardly in cacn ot she subes .3 "0
form a loop therein. Jor ~ne purpose
maintaining and fornung these Loops i the
tubes 18. a series of eiectro-resbonsive 1im
feed mechanisms 40 are vrovided upon -he
head box 11. As shown :n Figs. Z ana .
each feeding mechanism +U 1as 1 oearing
bracket 41 secured on the :nner face ol the
rear wall 42 of the sox .1. The bearing
bracket 41 has a long necx +3 wnich extends
out into the chamber +4 ot the oox .1 ina

33.451

1as 1 sentral core +o. Rotatably disposed
1 tne oore < is a :natt 46, the rear end of
vnicn passes tarcugh an openmng 47 in the
ear vall smail ball bearng 48 is
L1sposed apout the shaft 46 at the front end
T the neek +3. .. dlm drive puiley sprocket
.y s 1isposea over the snaft 46 against the
earing +8. i ctutch disc 50 is stipped over
ne snaft 46 so tnav a rriction face thercof
ears SNUZIV 1gaINSt the outer face of the
proeget 4. 4 cotlar 51 is pinned upen the
~ont end ot the snaft 46 and a compression
PrIMg 5z is compressed between the clutch
usc -0 and the coiiar 51 so as to urge the
use 50 constantlv into trictional contact with
‘ne pullev sprocket 9. A large spur gear
5 s securea o the rear end of the shaft 46
a2 smail oail thrust bearing 1s disposed
etween tue hup of the spur gear 55 and the
earing oracket 1. .in electric motor §0
5 mountea apon a stand 57 rigidly secured
» e H0x .1 e motor 36 has a spur
auon s -vnlen mesnes with the gear 55
 -nav -he motor > when energized will
state -ne snare 6. yulde roilers 60 are
Jounted N anv sultable manner within the
0X 50 1s 0 maintain the dim 15 in en-
agement vin cne arive puileys 49. A

wnu outev 1 s adapted to be disposed
1 cne ugng or cach loop of the film 15
1 veeno o s seenred to the axle of
en sulley ol v a clevis 63 so that each
ullev sl wili mamtam a tension upon the
rms of the l0op n which it 1s disposed.

. snown in rigs. @ and 8, a switch 65 is
roviaed 1 -he oottom of each tube 18.
“acn swien <5 -omprises a piurality of
ontact slements 56 which are mounted in
‘he sottom of 2acn tube 18 so as to be in-
.iated -herefrom. .he contacts 66 are so
LUSPOoSea that when a welght 62, which 1s of
. merailc aature. -eacnes a certain low
sver n 1 tube ¥ the weight 62 will contact
.na -tectricalv connect the ciements 66 of
qe <witen nd 0 the bottom ot the tube 18
sr 1 purnose vnien wiil be deseribed later.
. signal Jont v7 s mounted m a receptacle
W 1pon each oI the tubes 18 near the lower
-0 thereor.

Tig. . are aiagrammaticatly illustrated
‘ne stectrical treuits which combine with
e reed mecnanisms U and the switches 65
L, oarime ne  ectro-tesponsive apparatis
5. 4 teseripuion ot the plan and the func-
~on or valch .s as 1oilows:

Ap e <ake of simpiieity onty three loops

.

'
- i

¢ ‘ne im .5 are snown, these veing indi-
ateq v -ne aumerals (1. 72 and 73, An

mual “vea nechamsm 40, mdicated by the
umerar 4. s aisposed between the reel 13
LlCL the 100D «1: a second feeding mechanisin
= & srovided hetween the joops (1 and 7€:

‘nira -eeding mecnanism 6 is provided
serween tne .oops (2 and ‘3 and a {fourth
—eqino mechan:sm (7 s provided between
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the loop 73 and the winding reel 16. Sus-
pended in the bights of the loops 71, 72 and
73 are contact weights 62, indicated by the
special numerals 81, 82 and 83. Disposed
beneath the contact weights 81, 82 and 83
are switches 65, indicated by the special
numerals 84, 85 and 86. -

Kach of the motors 56 of the film feed
mechanisms 74, 75, 76 and 77 has a feed con-
ductor 90 which joins a.ground conductor 91.
These motors also have feed conductors 92,
93, 94 and 95, respectively, each of which
conductors has connected in series therein a
rheostat 96, a switch 97, and a battery 98, and
said conductors then joining the conductor
91 a$ shown. The batteries 98, for the pur-
pose of illustration, are here shown as three-
celled batteries. The ground conductor 91 is
connected to a terminal of a six-celled battery
100, the opposite terminal of which is con-
nected through a bus conductor 101 to a con-

tact element 66 of each of the switches 84,

85-and 86. A contact element 66 in each of
the switches 84, 85 and 86 is connected, as
shown, through a conductor 105, having a
signal lamyp 67 inserted in series thereiu, to a
conductor 95. Another contact element 66
of each of the switches 84 and 85 is connected
through a conductor 106 having a signal
lamp 67 inserted therein to the conductor 94.
Another contact member 66 of the switch 84
is connected through a conductor 107 having
asignal lamp 67 to a feed conductor 93. The
connections of the conductors 105,106 and
107 with the conductors 95, 94 and 98, respec-
ti'zvely, are on the motor side of the switches
9

The operation of my invention is as

_follows:

A threader strip of film of short length is
kept in the iachine at all times. All slack

is drawn from the threader films so that it-

assumes the path between the feeder mech-
anisms 74 to 77, inclusively, which is indi-

" cated by the dotted lines 110.

When it is desired to develop a reel of
motion picture film, such as the reel 13, the
reel is placed in the reel case 12 and the latter
is mounted upon the left-hand end of the box
11 as shown'in Fig. 1. The outer end of the
film 15 is then connected to the feeder film
which at this time passes through the de-
veloping machine 10 and is secured to the
hub of the winding reel 16. The switches
97 are at this time open and the weights 81,

82 and 83 are suspended from their respec-

tive weight pulleys 61, which are in the posi-
tions indicated by the dotted lines 111. A
switch 97 of the conductor 92 is now closed.
This energizes the motor of the feed mech-
anisms 74 which causes the pulley 49 thereof
to feed the film 15 so that the loop 71 is
formed. As the loop 71 increases to its
maximum length, the weight 81 will close
the switch 84-by connecting all of the contact

8

members 66 thereof. The current of the bat-
tery 100 will thus be caused to flow through
the bus conductor 101, the switch 84, the con-
ductors 105, 106 and 107, the lamps 67, the
feed conductors 95, 94 and 93, the rheostat
96, the motors of the feed mechanisms 75, 76
and 77 and the ground conductor 91, back
to the battery 100. Thus the lamp 67 will
be illuminated, giving a visual signal to the
operator of the developing machine that the
loop 71 has reached its' lowermost limit.
Also the motors of the feed mechanisms 75,
76 and 77 will be energized by the source of
electricity of higher potential than the source
of eleciricity causing the operation of the
feed mechanism 74, This will cause the
mechanisms 75, 76 and 77 to feed the film 15
from the loop 71 at a greater rate of speed
than the mechanism 74 is feeding the filn
15 into the loop 71. This will draw’the
weight 81 out of contact with the elements
61 of the switch 84, thus shutting off the
supply of current from the battery 100
through the circuit just described. The
operator at this time will close the switch 97

-of the conductor 93 which will cause the

motor of the feed mdchanism 75 to be ener-
gized by the battery 98 of the conductor 93.

Thus a slightly lower voltage will be de- -

livered to the motor of the mechanism 75 by
its battery 98 than is delivered to the motor
of the mechanism 74 by its battery 98. This
will cause the mechanism 75 to feed film out
of the loop 71 at a slightly less rate of speed
than that at which it 1s fed into the loop 71
by the mechanism 74. Thus tlie weight. 81
will be lowered at an extremely low rate of
speed toward contact with the elements 66
of the switch 84. b

In the meantime the feed mechanisms 76
and 77 will be halted by automatic breaking
of the switch 84 and the operation of the
mechanism 75 will be forming the loop 72.
When the loop 72 is of such length that the
weight 82 contacts the elements 66 of the
switch 85, current will flow from the battery
100 through the bus conductor 101, the
switch 85, the conductors 105 and 106 and
their signal lamps 67, through the conduc-
tors 94 and 95 and their rheostat 96, through
the motors of the feed mechanisms 76 and 77
and through the ground conductor 91 back
to the battery 100. The feed mechanisms
76 and 77 will thus be operated at a faster
rate than the feed mechanism 75, thus caus-
ing the loop 72 to be shortened and the
weight 82 to be withdrawn from contact with
the elements 66 of the switch 85, thus break-
ing the circuit just traced and again stopping

“the feed mechanisms 76 and 77. With the
-energizing of the two lamps 67 of the con-

ductors 105 and 106 the operator will be
aware that the loop 72 has been formed and
he will close the switch 97 of the conductor
9¢ which will cause the battery 98 thereof to
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energize the motor of the feed mecnamsm 78.

The rheostat 96 of the conductor ¥4 is set
to insert therein a siightly greater resistance
than that of the rheostat 96 ot the conauctor
93 so that the mechanism 76 wiil feed the
film at a slightly less speed than the mech-
anism 75. When the loop 73 is formea the
weight 83 will close the switch 36 and cause
current from the battery 00 -0 dow
{hrough the bus conductor 101. :he switch
86, the conductor 105 and its signal lamp 67,
through the conductor 93 and its rneostat 96.
through the motor of the mecnanism 7 to
the ground conductor 91 from wnich it wiil
return to the battery 100. The feed mecn-
anism 77 will thus be operated at a greater
speed than the feed mechanism 6 vhich
will cause the weight 83 to be drawn out ot
contact with the switch 86.

With the lighting of the signas lamp 67
of the conductor 105 the operator wiil be
aware that the loop 73 has peen compietely
formed and he will then ciose the switch
97 of the conductor 95. Due to the setting
of the rheostat 96 in the conductor 95 at a
oreater resistance than the rneostat 96 in the
conductor 94, the feed mechamsm 77 wiil be
operated at a slightly less speea than the
feed mechanism 76. It wiil be notea that
the progressive decreasing ol “he speeds o1
the feed mechanisms from left to right of
the apparatus 70 insures that the loops Tl
79 and 73 will be maintained at apProxi-
mately their full length at a constant ten-
sion throughout the developing process ot
the developing machine 10. The weignts
81, 82 and 83 slowly move downwaraiv until
they contact their respective switches 34, 35
and 86. °

By reference to the circuits above describ-
ed as being set up by such contact. it wiil
be seen that the group of feed mecnanisms
following any of these switches wiil ail
have their speed temporarily increased by
such contact by the paraileling ot the bat-
tery 100 with each of the batteries v8 which
are energizing that group of feed mechan-
jsms. This acceleration causes & snorten-
ing of the loop which has reacned sutficient
length to cause the switch thereoelow to be
closed and also causes a feeding oT the ex-
cess film drawn from this ioop througn the
entire remainder of the apparatus. without
eftecting the length of the succeeding ioops.
In case all excepting the outermost pair of
contacts 66 in each of the switches 34 and
85 were dispensed with, the feature of ac-
celerating all of the feeding mecnanisms fol-
lowing one of these switches when 1 is
closed, would be changed so that merety the
next succeeding feeding mechanism rollow-
ing the switch which is closed woulid be ac-
celerated above its normai speed.

As shown in Fig. 1, a switch doard 112 1s
provided for carrying the rneostats 9 and

253.451

-he -witenes 7 “or aperaung the eciectro-
sesponsive ipparatus U, The conductors
ONTEVING 21eCITICITY ~0 the various electri-
iV yperated 2lements oT My  nvention
nav e -onvevea tnrougn the conduit 113
NOWN M tnis Ngure.

1 Fig. 5 :s snown a moaifed form o1 ap-
saratus cor ontroiling the length of the
00Pg of dim wnich Jorm m the tubes 18 of
‘ne tevetoping macnime. n this modifica-
-lon 1 .ont ueht cox 20 has shafts 121
-pansverselv -ournaleda -hereupon and pro-
~iqed At -heir vear emds with large pinion
sears .z swnich are connected by smalil pin-
ons _»3 suitablv mounted bv brackets upon
-ne Hox .Y0 0 that the wears 122 wiil rotate
7 inison (T cne same speed 1n the same
lirection. .. motor .25 drives onc ot these

nions .¥3 to cause ail of the gears 122 to
-wus rotate. _he zears 122 drive the shafts
31 -nroueh -riction iutches 124 so that
rive oulevs U6 winich are mounted upon
“qe <patts 21 Wil “eed the film mot
sown) Ihrougn the ueveioping machine so
nat .00ps Wi Je “ormed between each ad-
qcent oair T 1rive suleys 126 and hand
own n tne creating tubes 18, All of the
natts .21, vien che excepuon of the first
ne o1 said snatts. are provided with arms
97 ~wnich ire acapted to be engaged by
ores =3 O solenowds 129, The engage-
nent or -he cores .28 with the arms 127
soids the snarts .21 Srom rotating n re-
ponse to the iriction petween the gears 122
wnd the friction clutches 124.

_ amed switch mecnanism 130 has a gear
vneel .31 wnich :s ariven by a worm {32
-otated througn a rriction ciutch 124 by one

- -he pions 23. The gear 131 is thus
srounded to the irame ot the machine 120
\na n1as 1 contact arm 134 which extends
sevond the peripiierv ot the gear wheel 131.
An arcuate msulated contact support 136
5 tisposed adiacent to the gear wheel 131
na carries contacts .37 which are adjust-
woiv mounted thereon. Ihe contacts 137
\re connected througn conductors 138 hav-
no oatteries .36 to connect the soienoids
99 30 that as the gear wneel 131 rotates
1 an anti-clocikwise direction the solenoids
29 wiil be energizea sufficiently from left
-0 TIgNt.

Vhen -ne operation of the machine is
ommenced. a tareader strip of film is dis-
~osea across the upper races of the drive
Sutievs .26 ana weignt pulleys, similar to
‘ne weignt putiey 51, are disposed over the
iim oetween each adjacent pair of pulleys
96. The motor :25 is energized so as to

ause the rotation of the gears 122 and the

smions i23.  Vith this rotation of the pin-
ons 123 the gear wneel 131 will commence

-otate ‘0 1 nui-ciockwise direction.
The arm .34 wiil be so set as to have a given
jistance to move oeTore 1t contacts the face
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of the contact elements 137. The first of the
shafts 121 being free to move in response
to the friction between the clutch 124 and
its adjacent gear wheel 122, the film will be
fed into the first tube 18 by the first pulley
126. When the film. has been thus fed to
produce a loop in the- first tube 18 of pre-
determined length, the arm 134 will contact
the first of the contacts 187, setting up a
circuit from the first battery 186 to the first
solenoid 129, through the frame of the ma-
chine to the gear wheel 181, the contact arm
134, a contact 137 and a conductor 138, back
to the first battery 136. .

In Fig. 5 the parts of the machine are
shown in a position which they occupy at
this moment of the operation. .The first
solenoid has just been energized, causing it
to withdraw its core 128 from obstructing
position relative to the first arm 127, thus
releasing the second of the shafts 121 so that
it will be rotated by its gear wheel 122.
The others of the contacts 137 are properly
spaced so that a proper length of loop of
film will be formed in each of the tubes 18
so that the next pulley 126 will be freed to
operate. When the last of the solenoids 129
has been energized and all of the shafts 121
are rotating in perfect synchronism, the
clutch 133 may be disengaged, thus render-
ing the switch mechanism 130 inoperative
during the remainder of the developing
operation. Due to the perfect synchronism
of the drive pulleys 126, the length of the

® loop in the tube 18 will remain constant

throughout the developing operation. In
case of any unforeseen slippage in any of
the friction clutches 124, the shaft 121 there-
of may be rotated to replace the drive pulley
126 thereof in proper position relative to
the other pulley wheels 126 by manually
rotating the shaft 121 by means of a handle
140 which is provided upon the front end of
each of the shafts 121. It will thus be seen
that in the modified form of my invention
illustrated in Fig. 5 T have provided a simple
electrically controlled mechanism which
automatically feeds the loop of given length
into each of the treating tubes of the de-
veloping machine, and thereafter maintains
this loop at constant length until the com-

“pletion of .the developing process. When

the end of the film on the feeding reel is
reached, this end being fixed to the reel, it
will hold the first of the pulleys 126 against
rotation. The other of the pulleys 126 con-
tinuing to rotate, the loop in the first of the
tubes 18 will be drawn therefrom, and when
the film is stretched directly from the first
to the second of the pulleys 126 the second
pulley’ 126 will be held against rotation,
thereby causing the loop in the second of
the tubes 18 to be drawn therefrom by the
continued rotation of the third of the pulleys
126. This process is continued until all of

the loops of film are drawn from their re-
spective treating tubes and the film is
stretched in substantially a straight line
across the upper face of the pulley 126.

In Figs. 6 and 7 i shown a modified
form of drier which may be'used in place of
the drier shown incorporated with the de-
veloping machine in Fig. 1. In this form
of drier 150 an air-tight box 151 is provided

having bearings 152 provided upon 1ts oppo- 7

site ends in which a gang shaft 153 is jour-
naled. A gang shaft rotatably supports a
series of inner spaced dry pulleys 154, each
of which is provided with. a worm: gear 155
and which is positioned upon the shaft 153
by collars 156 secured to the shaft 153. A
worm shaft 158 is transversely mounted in
the box 151 opposite each of the worm gears
155, A worm 159 is provided upon each
of-the worm shafts 158 so as to engage with
the adjacent worm gear 155. Each of said
worm shafts 158 has a driving gear 160
which drives said shaft through a friction
clutch 161 and which is driven in turn
through a pinion 162 by an electric. motor
163. The gang shaft 153 is spaced some
distance from the forwqrd wall 165 so that
the box 151 and an 1dler pulley 166 is
mounted upon the wall 165 opposite each of
the drive pulleys 154. A traveling weight

0

80
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pulley 170, having a weight 171 attached

thereto by a clevis 172, is provided for each
of the loops which it is desired to form in
each of the drier boxes 151. A film 15 may
be passed into the box 151 through an open-
ing 174 and over the first of the pulleys 154.
From this pulley 154 the film 15 passes
downwardly, as is clearly shown in Fig, 7,
around the first of the weight pulleys 170 and
upwardly around the first of the idler pul-
leys 166 ; thus the first loop 176 is formed.
It will be noted that the two arms 177 and
178 of the loop 176 are disposed some dis-
tance apart due to the wide operation of
the upper ends of these arms, thus making
it almost impossible for the film 15 to come
into contact with’ itself in one of the loops
176. This is of great advantage because tﬁe
surface of a considerable part of the film in
the drier is in a semi-viscous state, and in

100
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case the film was to come in contact with -

itself it would stick together and halt the
operation of the machine and do consider-
able ‘damage to the film. Switches 180 are
disposed beneath each of the weights 171
and are adapted to be-closed by these weights
and control the operation of the motors 163
in the same manner as described for the
preferred embodiment diagrammatically
lustrated in Fig. 4. ~

It will thus be seen that I have provided
a developing machine which can be oper-
ated with a minimum of tension due to tht
fact it is automatically controlled by an
electro-responsive mechanism whith main-
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tains a wniform tension 1pon -ne ilm
throughout the developer at ail “imes aur-
ing the developing process. forecover. ov

the improved continuous circuit ot reating
fluid which is a feature of my mvenuon. i
am able to reduce the size oI macpine re-
quired for developing motion mcture 1im
and permit this ddeveloping “o e :ccom-
plished with a much smatler -uanutv ot
treating fluid than has heretotore jeen re-
quired.

I claim as my mvention:

1. A film handling machine ‘omprising:
a plurality of film feeding mecnanisms s

posec so that a sorip of film may Hass ceri-
ally througli engagement vitn aid of <t
mechanisms; means for perating  -ald
mechanisms  at  Drogressiveiv  ecreasing
rates of speed so that 1 oon »T aim <

tormed between sach acijacent dair »1 feed
mechanisms: and eieetro-vesponsive xeans

i53.451

‘or <imuitaneousiv -nereasing the teeding
peed 0T all of the Teed mechanisis tollow-
ng ,ach .00D When sald oo reaches & pre-
tetermined enotn.
-im a1andling machine eomprising:
L Sluraury T cilm ceeding mechanisms dis-
~oNGU <0 Tnal & SIrID 0T 1im may pass seri-
iy Carouen cngagement with ail of sald
yecnanisms: neans or  operatng  sald
qecnanisms ¢ orogressivery differing rates
meod N <0 that a .oop of film 1s formed
CWOeOTL enenl diacent oair of feed mech-
(RSN Ml eeTrN-respOTsITe  means  for
LTancousiY uangine the feecding speed

STl T The Teed neenanisms disposed 1 a
aven  drection rom  ach toobh when said
HOP Teaenes a4 nrederermined leneti
- perpmony vhereoT. § have hereunto
oty ana it .os aneeles, California,
“yig wath @y T eune. (U206
“CENT Lo BARROXNDO.
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