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MOTION-PICTURE-FILM-DEVELOPING MACENE. 

Application filed June 30, 1926. Serial No. 119,524. 

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

a for continuously developing motion picture 
5 film. The word “developing” is thus used 
broadly to indicate all the steps through 
which it is necessary to pass negative or posi 
tive film after it has been exposed or printed 
and before it can be handled in the light 
without injury to the film. 
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 
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 

0. 

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 

30 and normal in all parts of the machine and 
throughout the developing process carried. 
on thereby. 

It is another object to provide a machine for continuously developing motion picture 
35 film having a novel electroresponsive auto 

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 4. 

the operation of which a continually fresh 
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 

45 

veloping machines is that the film some 
50 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 

out in the tubes 18. 
steps, to wit, developing, washing, and fix 

drier in which the film cannot possibly come 
in contact with itself. - 
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 
ling reel 16 which is provided with a suit 
able friction drive (not 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 

The first three of these 

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 film 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 vet steps in 
the developing process are arried out in 
these seven tubes, it being immaterial to the 
process of my invention Anat livision be 
made of these tubes between he three vet 
steps mentioned above. The last three I 
the tubes 18 are open at their bottom enas 
which communicate with an air-tight irier 
box. 21. An air blower 2 is riven ov un 
electric motor 23 and impeis a lurrent or 
air through an electric heater 24 and through 
a suitable conduit 25 into the urler box 1. 
Hot air blown into the crier pox 21 from 
the blower 22 passes upwarctiv through the 
tubes 18, connecting with the 1rier box : 
and into the developer head box : 1. escaping 
from the upper right-hand corner of the box 
11 through a vent pipe g6. The purposes 
of the various steps througn vnich the lim 
must be passed, in order to Orepare it or 
handling in the light without Lamage to 
the film, ale well known in Ene art and neet 
not be further described in this spectication. 

Each of the tubes 18 whici contains liquid 
is provided with a liquid-circuating SVS 
tem. 28. In Fig. 1 but one circuating Svstem 
28 is shown, this being connected Ior purpose 
of illustration with the extreme left-hand 
tube 18. 
In each system 28 a treating agent reserve 

tank 30 is provided. A pump 51 has an In 
let pipe 32 which extends Iownward iv in 
the tank 30, opening near the Oottom thereoI. 
A pipe 33 connects the exhaust end of the 
pump 31 with the lower end or a tube S. 
An electric motor 34 drives the pump 52 so 
that the treating agent in the reserve tank 50 
is drawn therefrom and forced into the lower 
end of the tube 18. As the eve1 in the tube 
18 approaches the top thereot, he treating 
agent will overflow througn an over-low pipe 
35 into a funnel 36, which is supported upon 
the tube 18, and downwardiv through a nose 
37 into the reserve tan R. 30. In case two , )r 
more of the tubes 18 contain ne same kind 
of treating agent they mav be connected to 
gether at the top and pottom enous an : 
circuit 28 may be malntained through his 
plurality of tubes i8 by use or a single re 
Serve tank 30, pump 31 and motor 34. 

In passing the film 5 from the reel 
through the developing mac nine () for "ne 
purpose of treating the film in the tube ... N, it 
is desirable that the film pass town war(Liv 
and upwarily in each I the tupes S to 
form a loop therein. For ne purpose i? 
maintaining and forming these Loops in the 
tubes 18, a series of eiectro-responsive him 
feed lechanisms 40 are provided upon the 
head box 11. As shown in Figs. 2 and , 
each feeding mechanism it) has a pearing 
bracket 41 secured on the Inner race of the 
rear wall 42 of the pox 1. The bearing 
bracket 41 has a long neck 43 which extenas 
out into the chamber 4 or the Dox 1 and 

ty 
... ' 
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as a central bore to. Rotatably disposect 
(ne Dore 4) is a snat 46, the rear end of 

wnlon passes nrcugn an opening 47 in the 
'ear vall 42. small ball bearing 4S is 
lsposed apout the snaft 46 at the front end 
I the neck 43. , ilm drive pulley sprocket 

-9 is illSposed over the snaft 46 against the 
'earing 48. clutch disc 50 is stipped over 
ine Snart 46 so that a fruction face thereof 
'ears snugly against the outer face of the 
Drocket 49. collar 51 is planned upon the 
Iront end or the snaft 46 and a compression 
spring oz is compressed between the clutch 
uSC 30 and the collar 51 so as to urge the 
1SC 50 constantiv into flictional contact with 
ne ou Liev Sprocket 49. A large spur gear 
j is secured to the rear end of the shaft 46 

incl a Smail pail thrust bearing is disposed 
'etween the nup or the spur gear 55 and the 
earino bracket il. An electric motor 56 
is nounted upon a stand 57 rigidly secured 

he box . . .he motor 56 has a spur 
inlon S v nich mesnes with the gear 55 

-: nat, he motor U winen energized will 
state ne snait 46. julde roilers 60 are 
counted in anv Sultaple manner within the 
ON - ; SO as to maintain the film 15 in en 
(agement Vlt in he rive pulleys 49. A 

frnt Ouev 1 is adapted to be disposed 
in ne ignt I acn loop Of the film 15 
ind Veignt Y S Secured to the axle of 
-ach puev in 1 Dv a clevis 63 so that each 
u11eV ril VIII maintain a tension upon the 
Irms of Ine LooD in Winch it is disposed. 

ls Snown in rigs. z and 8, a switch 65 is 
3rovided in ne bottom of each tube 18. 
acn switch 5 'omprises a plurality of 
'ontact elements '56 which are mounted in 
he Ottom ) l each tube 18 so as to be in 
culated inereiron. .he contacts 66 are so 
usposed that when a weignt 62, which is of 

neta 1.11c nature, reacnes a certain low 
eve, in a Lupe S the welght 62 will contact 
inc lectrical IV onnect the elements 66 of 
he switch 5 in the Dottom of the tube 1S 
or Durpose y nicn will be described later. 

... signal glit is is mounted in a receptacle 
's pon eac: ) 1 the tubes 18 near the lower 
- ( (COT. 

rig. 4 are lagrammatically illustrated 
le lectrical ircuits which onbine with 
the teett mechanisms : U and the Switches (35 

:) in he ectro-'esponsive alppal'at is 
. . .escr: 1) Ulon )t the plan anct the fune 
()n () 'Vinich is as Ioilows : 

' ' ' he sa Ke () Slim) city on IV three ()() is 
he in .5 are snown, these )cing indi 

ate ( ) w "Ile numera is { 1, 2 and 73. All 
litial ice( mechanism 40, indicated by the 
unner'ai 4, is sposed between the l'eel 13 
no ne Oot) : a second feeding mechanis' 
, S Dro vlcted between the loops 1 and 2: 
introl eeding mechanism 6 is provided 

etween ne loops 2 and 3; and a fourth 
ee infr lechan:Sinn is provicied 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 

5 

O 

() 

5 

40 

55 

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. . 
Each 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 as 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 lamp 67 inserted in series therei, 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 
a signal lamp. 67 to a feed conductor 93. The 
connections of the conductors 105, 106 and 
107 with the conductors 95, 94 and 93, respec 
yely, are on the motor side of the switches 

97. 
The operation of my invention is as 

follows: 
A threader strip of film of short length is 

kept in the machine 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 

3. 

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 electricity 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 film 
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 is fed into the loop 71 
by the mechanism 74. Thus the weight. 81 
will be lowered at an extremely low rate of 
speed toward contact with the elements 66 
of the switch 84. 9 
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 6 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 
94 which will cause the battery 98 thereof to 
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energize the motor of the feed mechanism 6. 
The rheostat 96 of the conductor 34 is set 

to insert therein a slightly greater resistance 
than that of the rheostat 96 of the conductor 
93 so that the mechanism 6 will feed the 
film at a slightly less speed than the mecn 
anism 75. When the loop 3 is formed the 
Weight 83 will close the switch 36 and cause 
current from the battery 00 to dow 
through the bus conductor 01, the switch 
86, the conductor 105 and its signal lamp 67, 
through the conductor 95 and its rneostat 96, 
through the motor of the mecnanism 7 to 
the ground conductor 91 from vnich it will 
return to the battery 100. The feed mecn 
anism 77 will thus be operated at a greater 
speed than the feed mechanism 6 which 
will cause the weight 83 to be drawn out of 
contact with the switch 86. 
With the lighting of the Signal iamp 67 

of the conductor 105 the operator will be 
aware that the loop 73 has been completely 
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 
greater resistance than the rheostat 96 in the 
conductor 94, the feed mechanism 7 will be 
operated at a slightly less speed than the 
feed mechanism 76. It will be noted that 
the progressive decreasing of the speects of 
the feed mechanisms from left to right of 
the apparatus 70 insures that the loops 1. 
72 and 73 will be maintained at approxl 
mately their full length at a constant ten 
sion throughout the developing process of 
the developing machine 10. The welghts 
81, 82 and 83 slowly move downwaraiv until 
they contact their respective Sw1tches S4, S5 
and 86. 
By reference to the circuits above describ 

ed as being set up by such contact, it will 
be seen that the group of feed mecnanisms 
following any of these switches will ail 
have their speed temporarily increased by 
Such contact by the paralleling of the bat 
tery 100 with each of the batteries 98 which 
are energizing that group of feed mechan 
isms. This acceleration causes a snorten 
ing of the loop which has reacned sufficient 
length to cause the switch therebelow to be 
closed and also causes a feeding of the ex 
cess film drawn from this loop through the 
entire remainder of the apparatus, without 
effecting the length of the succeeding loops. 
In case all excepting the outermost pair of 
contacts 66 in each of the switches S4 and 
85 were dispensed with, the feature of ac 
celerating all of the feeding mecnanisms fol 
lowing one of these switches when it is 
closed, would be changed so that merely the 
next succeeding feeding mechanism follow 
ing the switch which is closed would be ac 
celerated above its normal Speed. 
As shown in Fig. 1, a switch board 112 is 

provided for carrying the rheostats 96 and 
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he Wlucines ; for perating the ?ect 'o- 
Iesponsive libparatus J. The conductors 
'onvevling electricitv to the various electrl 
'all v Deratect ?ements I my invention 
mav je onveved through the conduit 113 
snown in this figure. 

in Fior. 5 is snown a modufied form or al 
aratus or 'ontrolling the length of the 
Ootos () I him winich form in the tubes 18 of 
he leveloping macnine. In this modifica 
On , .olnt loint OOX 20 has shafts 121 
ransverse v ournaled hereupon and pro 
(led at her rear 2ncis with large punion 

fears .22 vnuch are connected by Small pin 
Ons 23 SultatDiv mounted pv brackets upon 
he DOX 20 so that the gears 122 will rotate 
in inlson it, the same speed in the same 
lirection. motor :25 drives one of these 
Inlons .23 to cause all of the gears 122 to 

'lls rotate. he gears 122 drive the sinafts 
: Inrollon inction utches 124 so that 
rve Oulev's 26 Vulch are mounted upon 
the snaits 21 will feed the film not 
shown ) througn the leveloping machine so 
inal loops VII )e formed between each ad 
acent pair ) I rive pulleys 126 and hand 
town in ne treating tubes 18. All of the 
sna Its 21. V1th the exception of the first 
Ine I saic snaits, are provided With arms 
27 v nich are adapted to be engaged by 
res zS or Solenoids 29. The engage 

inent of the cores .:28 with the arms 127 
joids the Snarts 21 from rotating in re 
sponse to Ine Iriction between the gears 122 
ind the 'iction clutches 124. 

- Elmed switch mecnanism 130 has a gear 
vinee, 31 winich is Iriven by a worn 32 
rotated througn a friction clutch 124 by one 

the pinions 123. The gear 131 is thus 
grounded to the frame of the machine 120 
inct has a contact arm 34 which extends 
pevond the peripherv or the gear wheel 131. 
An arcuate insulated contact support 136 
is lisposed adiacent to the gear wheel 131 
and carries contacts .37 which are adjust 
piv mounted thereon. The contacts 137 
are connected througn conductors 138 hav 
ing patterles 36 to connect the Soienoids 
29 so that as the gear wheel 131 rotates 
in an anti-clockwise irection the Solenoids 
29 will be energized sufficiently from left 
O Tlight. 

When the Deration or the machine is 
'ommenced, a nreacter strip of film is dis 
oosed across Ine upper races of the drive 
ouievs .26 and weignt pulleys, Similar to 
ine weignt pullev 51, are disposed over the 
ilm Detween eacn adiacent pair of pulleys 
26. The motor 25 is energized so as to 
:ause the rotation of the gears 122 and the 
Inions 23. With this rotation of the pin 
ons 23 the gear wineer 131 will commence 

, rotate in in nul-clockwise direction. 
The arm .34 will be so set as to have a given 
listance to move DeIore it contacts the face 

S 5 

() 

() 

10.5 

() 

20 

130 



20 

25 

30 

40 

50 

55 

60 

loop 

electrically 

1,658,451 

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 137, setting up a 
circuit from the first battery 136 to the first 
solenoid 129, through the frame of the ma 
chine to the gear wheel 131, 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 

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 I have provided a simple 

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 is 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 its oppo 
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 forward wall 165 so that the box 151 and an idler pulley 166 is 
mounted upon the wall 165 opposite each of 
the drive pulleys 154. A traveling weight 

80 

85 

90 

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 pull 
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 the 
surface of a considerable part of the film in 
the drier is in a semi-viscous state, and in 

00 

10 

15 

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 
illustrated 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 the 
fact it is automatically controlled by an 
electro-responsive mechanism which main 
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ally through 

6. 

tains a ilniform tension upon line lim 
throughout the cleveloper at all times uun'- 
ing the developing process. foreover. Ov 
the improved continuous circult of treating 
fluid which is a feature of my invention, 
am able to reduce the size OI machine re 
quired for developing motion plcture him 
and permit this tie veloping to be cooln 
plished with a much smaller uantitv () I. 
treating fluid than has here to fore een re 
quired. 
I claim as my invention: 
1. A film anciling machine :omprising: 

a plurality of ilm feeding me'!hanisms (is 
posed so that a stil) of in may ass 'er 

engagelment with ) sal(l 
mechanisms; means for Derating 'al (1 
mechanisms at progressive v secreasing 
rates of speed so that .oO) I im S 
formed between each aciliacent Dar I feect 
mechanisms; and electro-responsive means 

53,451 

or simultaneousIV increasing the eeding 
speed ) I aii ) the leect mechanisms follow 
no racin OOiD 'vinen salic loop reaches a pre 
teel Inline( enoll). 

... . . .im and Iling machine comprising: 
Iural UV )t iim tee(Llno mechanisms dis 

cose so that st') ) I him may pass seri 
tiv through ngagement Wilt in all of said 
nee:hanisms : means or operating said 
techanisms it rogressive IV (iffering rates 

silee (i inct so that a cool) of film is formed 
ween ac'h (Iacent )air or feed mech 

: nisins ; ; n e?' 'O-'est)onsive means o' 
militaneous V angin' 'ne teecting speed 
r () ( ( ) ('C': 1) IS]) is ( S) ()() ( in 
riven rect on rom acn ool) when salt 
on eaches )ro (Ecuermine ( length. 

nSUlmOn \ Yoro OT, have increunto 
st nv and it los . . ngeles, California, 
his 4th (a V T Ine, .326. 

CENT ... E. BARRONIDO. 
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