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UNITED STATES 

1,544,931 

PAFENT OFFICE. 
LEo. J. PATTERson, or Los ANGELES, CALIEORNIA, ASSIGNOR. To CINEMA MACin E 
corpoRATION, or Los ANGELES, CALIFORNIA, A CORPORATION OF CALIFORNA. 

FILM-TREATIN 
Application fied July 11, 

... To all whom it may concean: . . . 
: Be it known that i, Eo J. PATTERSON, a 

citizen of the United States, residing in Los Angeles, county of Los Angeles, State of 
6 California, have inyented new and useful 
Improvements in Film-Treating Egils, 
of which the following is a specification. 
This invention relates to film handling ap 

paratus and more particularly to apparatus 
10 for feeding or propelling continuous strips 

of motion picture film through the various 
baths, dryers and machines used in connec 
tion with its treatment. The general pur 
pose of the invention is to provide a method 

15 and means for moving and controlling the 
movement of the film through its course. in 
such a manner that film breakage is pre 
vented and whereby increased output is ob 

... tained. In general, this is accomplished by 
20 a novel means for maintaining the film un 

der allowable and substantially uniform tension throughout its length irrespective. 
of its extent and irrespective of physical 
changes in the film body. 

25 My invention meets and overcomes the various peculiar and vexing problems in 
lerent in the mechanical handling of long 
strips of film as it is passed through the 
variotts steps of its treatment, and in order 
to more fully set forth the application, func 
tion and novelty of the invention, it is well 
to first discuss certain of these problems. 

. . Film treating machines are required for 
sensitizing, resensitizing or color sensitizing, 
developing, washing, drying, bleaching, dye 
ing or toning film; and in many processes. 
it is desirable to employ several of these di 
verse treatments in succession, the effort be 
ing to start the film, whether a negative or 

60.positive, at one end of the treating apparatus 
and deliver the finished product at tho other 
end. This finished product may be ordinary. 

... or previously sensitized stock re-sensitized 
or color sensitized, black and white negative 

30 

46 of positive, toned black and white positive r 
or finished natural color positive. ready for projection. Thus, in treating a single length 

G. APPARAUS. 

1923. Serial Elo. 650,7G1. 
of film, certain portions may be in wet baths, 
while other portions may be passing through 
drying chanbers. The difficulty heretofore 
encountered in continuously passing film. 
through the various steps of its treatment has 
.been due to the characteristics which the film 
has of expanding when wet and contracting 
when dry, this difference being on the aver 
age of from 2/82 per foot to 3/32' per 
foot, and the length of film treated ranging 
as high as 1000 or more. 
Any tendency of the film to contract while 

being propelled, naturally subjects the film 
to considerable parting strain. Film yields 
all the more readily to such straini due to 
the fact that it is considerably weakened by 
exposure to moisture or immersion influids. 
It is evident that avoidance of driving sprockets is desirable because of the alter 
nate expansion and contraction of the film 

: AE yet that continuous propulsion of the 
1 S required because of its continuity and 

the desirability of exposing every portion 
of the film to the various treatinents for sub 

ro 
stantially uniform time periods. While wa- . 
rious attempts have been made to solve this 
roblem satisfactory results have not been 
leretofore obtained, so far as I am aware, s 
According to this invention, the foregoing. . 

-number of wet cessively passed throu 
anger of break 

h an 
and dry processes E. 
ing, scratching, or tearing 

tions in the length of the film...are automati 

difficulties are overcome and a film of un-. 
limited length rendered capable of being suc 

By the very nature fmy device varia-. 
cally compensated, slack arising through ex 
cessive expansion being taken up by an in 
mediate automatic acceleration of the film 
in advance of the expanding portion; while 
the back pull exerted by a contracting por 
tion of film is compensated by an automatic 
checking of the advance of the film ahead 
of the contricting - portion without inter-. ... "Eg the film advance belind the portion. , 
The precise method by which accomplish 

the above is set forth in the following de 
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tailed description of a preferred embodi 
ment of my invention, from which descrip 
tion other features of novelty and objects 
of the invention will be apparent. Reier 

5 (rice will be made to the accompanying 
drawings- - . . . . . . 

Fig. 1 is a diagragmatic view of an ap 
paratus embodying my invention; 

IFig. 2 is an enrged vertical section on 
i0 line 2-2 of Fig. i. . . 

Fig. 3 is a i ammatic view showing 
the mounting of the drive and idler spools. 
and their relative positions with respect to 8. 
brake rod. 

S. 
of Fig. 1; - 

Fig. 5 is a view of the speed reduction 
train and drive mechanism as viewed from 
the right in Fig. 1; and a 

Fig. 6 is a fra 
ing one of the 
chamber. . Although my invention is applicable to 

SOs entary plan view show 
ive shafts in the drying 

many different forms of apparatus for 
26 handling and treating lengths of motion 

picture film and the like, will describe but 
one embodiment in detail. Such is descrip 
tion will enable those skilled in the art to 
understand the fundamental principles of 

30 the invention and how, such principles are 
9mbodied in one type of retachine, where ipon many other applications of the inven 
tion to the different machines now known in 
the art will be apparent. I therefore wish to 

85 state at the outset, that the fact have de 
scribed but one embodiment of the invention 
is not to be construed as indicating that my 
invention is restricted to such limited use, of 
that my rights are to be limited to this par 

40 ticular embodiment. . 
For illustritive purposes have shown 

the invention embodied in an apparatus - where film passes successively through a 
liquid hath it treating tank 10 and thence 

4. t?irough a drying chamber 11, such an appa 
ratus being especially well adapted for the 
purpose since it involves a typical example 
pf exposing film to conditions which cause 
its alternate expansion and contraction. 
supply spool 12, hold hack' or film re 
tarder 13, tank 10, chamber 11, delivery means 
14 tp:the take-up reel 15 is indicated by tie 

- arrows in Fig. i. A drive shaft 16 is jour 
65 alled at 17 on the tank frame 18 and car 

ries sirncket 19, while a plurality of substan 
tially parallel drive shafts 16, are journalled. 
on ,the chamber frame 20 at 21 and carry 
sprocicts 22. Power shaft 23 is journalled 

60 on frame : 20 arid carries sprocket. 24. narily frictionally drive these spools the 125 
Sprockets 19, 22 and 24 have equal diameters 
and are connected by drive chain 25, which 
is also trained beneath idlers 26, on frame 

Fig. 4 is an enlarged section on line 4-4. 

3,564,981 
the specific embodiment 

illustrated, this direction of rotatio is clockwise, as viewed in Fig. 1, the chaia 
being driven by motor 27, through belt 2. 

tion of shaft 23. In 

and the sprocket and chain speed reductiott 70 
29. The drive of shafts 16 and 16 is coin 
stant and positive. An ider shaft 80 is car 
ried by hangers 31 which dépend from 
frame i8, and idler shafts 30 are supportel 

- by the cross-bar 32 in drying chaniber 11, 75 
there being a companion idler shaft for each 
drive shaft. In the drawings each drive 
shaft is shown in vertical alignment with its 
companion idler shaft, but this showing is . 
shafts may be in any relative arrangement 
which is operative. w 

. ... Since, the construction, mounting and 
functions, of the ls on shafts 16 and 
30 are the same as of the spools on shafts 85 
16 and 30, Ely; it will be neces. 
E. to describe but one set of spools in de 
tiii. . . . . . . . . . 
A series of drive spools 33 is carried on 

shaft 16, the spools normally being fric- 90 
tionally driven by the shaft. Pins 34 serve 
to position the spools laterally on the shaft 
and separate the spools so fhat one spool 
cannot be driven by frictional contact with . 
another, thus issuing that each spool is 95 
driven independently from shaft 16, only. 
Shaft, 30 carries series of idler spools 35 
which are in siggered relation to spools 
33, in the marinfillustrated in Fig. 2. 

not a limitation on the invention, as the 80 

Pins 36 on shaft. 30 serve to. maintain this 100 
relation by limiting the side pay of spools 
35 and also preyent-frictional contact be. 
tween the spools. A brake rod or bar 3. . 
is supported by heagers 31 above and paral 
iel to shaft 30. . . . . . . e 
In order to more, definitely describe the 

mounting and compensating action of the 
spools, I will assign to thencertain charac 

05 

teristics and dimensions which have founi by actual practice to be suitable, although 10 
I do not wish to imply that successful oper 
'ation is dependent on the parts having these 
particular characteristics and proportiois. 
The several shafts, spools and rods are con 

The general course of the film F from thé. structed of such interial flat the co-effi- 15 
cient of friction between each spool 33 and 
shaft 16 is substantially the same as that 
between the bar 3 and the rim flanges 38. 
of each idler spool 35 when, under certain 
circumstances, the idlor spool is raised into .126 
contact with said har. The bores 39 of 
spools 33 are about 1.02 inches inside, di-. 
ameter so that, while shaft. 16, which is one 

- inch in diameter, for instance will ordi 

rotation of the latter may be checked- ith 
out checking the shift rotation. The bores 

s 

m 40 of spools 35 are about 1.02 inches,inside . . 
20. Shafts. 16 and 16 are thus adapted to dimeter Sethe spools 35 are capable of cons. 
e rotated in the same direction upon rota-siderable play or movement bodily about 3 
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shaft 30 which is 0.875 inches diameter. As a matter of fact, spools 35 normally “float" 
about shaft 30, the shaft primarily function 
ing, with pins 86, as a means for lateral 

is positioning the idler spools. Brake bar 3. 
... is about 0625 inches above flanges 38 of spools a5 when such spools are in their 

lowermost position with relation to shaft 
30, but it is apparent that when about half 

6 of the clearance between the idler spools and shaft 30 has been taken up by raising the 
spools, flanges 38 will contact with brake 
bar 37. - - . 

Film from supply spool 12 is threaded. 25 through retarder 3 which may consist of 
rollers 41, 42 and film sprocket 43 4) 

... the teeth of the latter engaging the isit 
film E. Sprocket 43 is mounted 
on shaft. 44 yhich is journalled on frame. 

20 18 and carries sprocket 45. The latter 
... sprocket is driven from shaft 16 through 

sprocket 46 and chain 47. The drive con 
nection is such that the peripheral speed of 
film sprocket 43- is less than the maximum . 

25. face get of drive spools 33 as frictionally driven by rotation of shaft 16. 
when said shaft is rotating at a given speed, 
this ratio of peripheral speeds being accorn olished, for instance, by making sprocket 
43 and spools 33 of equal diameter, and 
making sprocket 45 of greater diameter than 
sprocket 46 so that shaft 44 which carries 
sprocket 43 revolves at a slower speed than 
shaft 16 which carries spools 33, . Since 
sprocket 43 and the first drive: spool 33 
are connected by a course of film the peri pheral speed of the spool cannot be greater 
than flyof the sprocket (assuming that the 
course of film between them is not expand ing), and therefore since sprocket 43 and 
its shaft 44 revolve as one, the langular. 
yelocity of spool 33 will be less than that of 
its, shaft 16, and a slippage will occur be 
tween the spool and its is 
outs, however, that spool 33 continuously 
functions as a film advancing means as lon 
as the course of film between it an sprockets. 43 does not contract, since shaft. 16 is normally tendi g to rotate the spoo 

50 g speed than that at 
whic 

30 

35. 

45 

rocket 43.is traveling, and it is also 
evident that in the event the said course of . 
flin expands or stretches, spool 33 will pick 
up in speed, pass more filin and thus com 
pensate for the expansion. On the other 
hand, should contraction occur in this course 
of film, the film advance is retarded and the peripheral speed of spool 33 is reduced 
to compensate the contraction, an increased. slippage between the spool and its shaft then 
occurring. The extent offilm retardation 
offered by sprocket 43 is also dependent on 
certain other conditions, but these condi 

85 tions may be discussed to better advantage 

illustrated the 

-42 may be arranged to hold the film in such 

wardly around the second drive spool. 33 

and idler spools 35 on shafts 16" and 30, 

idler 51 rides on the face of pulley 50, or 

ft. It is obvi 

whole, therefore, the film within tank 10 is 'arranged in the form of a spiral- or a series 

later in the description. At this point, how...in connec 

Rett out that while I have ilm retarding means 13 as including a positively driven sprocket 43, 
I may utilize other means to performi the 
same function. For instance, a pulley, posi- 0 

ever, I wish to 

tively driven to effect the described condi 
tion of film retardation, may be substituted 
for film sprocket 43, in which case, roller. 
contact with the positively, driven pulley 75 

Event slippage between the film and p 
E. F passes from drive spool 33 down 

around the first idler spool 35, thence up 
80 

and so on over the entire series of spools on 
shafts 16 and 30, finally being tiken off 
from the last drive spool 33, whence, it passes to similarly arranged drive spools 33 
respectively. From the last drive spool 33 
in chamher 11 the film is carried over drive 
pulley 50 which, for. illustrative purposes, 
may be considered as of the same diameter 
as spools 33 and which pulley is loose on 0 
power shaft 23, and thence, the film passes 
to take-up reel 15. Pressure idler 51 is 
journalled in the swinging arm 52 which is 
pivotally mounted on frame 20 at 53 and 95. 

rather, on the film which is trained over 
this pulley. The weight of idler 51 as im 
posed pon the pulley 50 causes the pulley. 
to be frictionally driven by shaft 23, bit 
allows slippage between pulley and shaft, 100 
so that the speed of rotation of the pulley 
may be less than that of the shaft. Of 
course, idler 51 presses the film upon pulley 
50 with sufficient force to insure film trac. . tion on said pulley. The peripheral speed 
of pulley 50 is normally the same as that 

103 

of spools 33, the pulley being held down. 
to this speed by reason of its film, connec. 
tion with the spool 33, and since shafts 16 
and 28 revolve at the same speed, shaft 23 110 
will rotate faster than pulley 50. The. 
amount of pull on the film exerted by the delivery means 14 (consisting of shaft 23, 
Play 50 and idler 52) will be discussed ater. Take-up reel 15 is driven by belt 54 
trained over a pulley. 55, which pulley is 
loose on the power shaft 23 and is driven 
therefrom by a usual friction clutch 56. 
It will be seen that between each two ad 

jacent drive spools, say 33 and 33, on shaft 
16, a loop of film is formed with an idler 

15 

120 
'spool, in this case 35, included within and 
at the bottom of the loop. Taken as a 

125 
of connected-loops, while within chamber 11 
the film, is arranged in a series of spirals, each, spiral being made up of a series of 
loops in the same manner as that described 

on with the tank contained film.0 
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Film expansion or contraction may take 
place within each loop, between spirals, be 
tween series of spirals, and between the tank 
in the chamber, and I have provided for 
conpensating such length variation, irre 
spective of point of occurrence, by the part Ei. method of mounting the drive and 
idler spools, on their respective shafts and 

0. 

15 

SO 

35 

. their rotation. The superior manual 

40 

the provision of brake bars 37. 
To better describe the operation of the 

device it is well to first assume that no fluid is present in tank 10 and that the 
film is in such a condition that it is neither capable of expanding nor contracting. 
Such a film condition probably never exists, 
but the assumption, will aidin describing 
certain operative principles of the machine. 
We will also suppose that the film is car 
ried directly from the last tank drive spool 
33 to pulley 50, which is a proper assump 
tion since the apparatus in chamber 11 is a 
mere duplication of that in tank 10. Now 
suppose (for purposes, of description) that 
the drive chain 47 were removed to discon 
nect the retarder 13, and the film tightly grasped at a point A between relia 
the first drive spool 33", and the film pulled 
back, with a force greater than the film ad 
vancing force, which is then put into effect 
ly starting motor 27. Shaft 16 is revolved 
in a 'clockwise direction, as viewed in Fig. 
3, tending to drive spools 33 in the same 
direction. However, since the film is pulled hack, at point A, the first, drive spool 33 
is held from rotating, while for the instant, all the remaining drive spoofs 33 continue in 
on the film, however, shortens the first loop 33, 35, 33, raising the idler spool 
35 into contact with bar. 3 which there 
upon exerts a braking action on, and stops 
the rotation of this idler spool, The stop 
"ping of spool 35, in turn, halts the rota 

4. 

50 

55 
'place before the predetermined allowable. 

60 

; of weight lies well within the 

85. 

tion of l 33, since the two spools are. 
connecte 
co-efficient of friction between shaft 16. and spool 33 is substantially the same as be 
tween spool 35 and bar 3, while the brak 
ing force pris against spool 35 by rod 
87 has an advantage of increased leverage 
over the driving force applied to spool. 33 
by shaft 16, or, in other words, the braking 
torque is greater than the driving torque. 
Now the apparatus is so designed that this 
braking action of spools 35 and 33" takes 

tensile strain on the film course B, extend ing therebetween has been exceeded. It is 
evident that one-half the weight of idler 35 
is supported by film course B and that the 
tension imposed on the film by this amount 

allowable 
limit of film tension. - The stopping of drive spool 83 results in a shortening of the next succeeding film 

E. in 

by a course of film and sincé the 

1,544,931 
loop, whereupon the second idler spool 35 
is raised an braked, bringing the third. 
drive spool to rest. Thus a EE halt ing of the idler and drive spools takes place throughout the film spiral, Delivery pulle 
50 has such frictional contact with its shaft 
23 that it exerts sufficient pull on the film 

O 

to insure the support of the last idler spool 
and to maintain the predetermined film adis 
vance from the last idler spool during nor 
inal operation, but is stopped in its rotation 3. the complete braking of the said last 
idler spool in a manner similar to that in 

76 

which the driving spools, 33 are stopped by . . a preceding companion idler spool. By rea 
Son of the delivery means, take-up 15 is 
not depended upon for advancing the film, 
(though, of course, the individual delivery 
pulley may be eliminated and take-up reel 
15 arranged to take the film directly from 
the last drive spool 33 and function in a 
manner similar to that described in connec 

80 

'85. 

tion with shaft 23, pulley 50 and idler 51), 
and the film may be disconnected from the 
take-up reel for the purpose of threading it 
onto another reel without effecting the con tinuous film feed through the apparatus. 
The pull of pulley 50, however, is insufficient 
to impose more than the allowable tensile 
strain on the course of film between it...and 
the last idler spool after said last spool has 
been braked. As soon. as the film has thus been brought entirely to rest, friction 56 
slip and take-up reeli5 ceases to rotate. 
The entire film has thus been brought to 

rest even though shafts 16 and 28 are still 

95 

in motion, but the stopping of the film has 
been progressive and each loop has only 
been subjected to such a tension as is suffi- . 
cient to completely brake its particular idler 
spool. In other words, each loop may be 
considered as having been halted within it 
self so there has been no accumulation or building up of tension at any point in the 
spiral. 
Now assume the actual operating condi. 

tions; the film is released at point A and 
drive chain 47 reconnected so as to cause ro tation of film sprocket 43. As previously 
stated sprocket 43 retards the speed of the 
film to cut down the rotative speed of drive . 
spool 33 (and hence the remaining drive 
spools) to less than that of shaft 16, or, in 
other words, drive spools 33 are capable of 
advancing the film at a greater lineal speed 
than it is fed into the machine-by the re 
tarder. It ha livery putlley 50 operates similarly to drive 

106 

10 

15 . 

120 

It has been pointed out that de-, 
spools 83; it therefore follows that said pull 
ley is capable of delivering film from thema 
chine (or from the last drive spool) at . greater lineal speed than it is fed in by the 
retarder. Drive spool 33 feeds the film for 
wardly from sprocket 43 and lowers spool 
35 out of full braking cohtact with brake. 130 



6 37. Spool 33 thereupo 
functioning to advance the film to the sec 

1,544,931 
bar 37 YE the force of driving fri:- tion between shaft 16 and driving spool 83 
becomes greater than the force of braking 
friction between the idler spool 35 and bar 

in starts to rotate, 

pnd idler spool 35. The second film 100 
is thus lengthened, relieving the second idler 
spool from complete braking contact with 

I0 bar 37 and thus allows the third drive spool 
-33 to be driven by shaft 16. This relief of 
companion idler and drive spools progresses 
through the entire spool series and through. 
delivery means 14 until the entire film is ad 16 vancing, being continually taken up by reel 

20 tional 

15. During this movement of the film, idler 
spools 35 scrape lightly against brake bar 3. 
but with insufficient effect to stop 
the rotation of the drive spbols 33. Afric 

uilibrium is thus established, where 
in the driving frictional force exceeds the 
braking frictional. force, and the film is ad 
vanced under the uniform predetermined 
tension throughout each single course of 

25 film being subjected only to a tension Sufi 

30 in film len 

cient to support one-half the weight of an 
idler spool plus the amount of force neces 
sary to move it through a single loop. 
In the above we assumed that no variation 

gth takes p. Now let us con 
sider the effect of fifm contraction and ex 

nsion. Film contraction has the effect of 
increasing the tension of the film; while film expansion has the effect of decreasing 

35 the tension of the film. Generally speaking, 

40 

45 

away and relieved from brakingen 
with bar 37, the degree of relief depending. 

50 

55 

this variation in tension disturbs the equilib 
rium above described, but by reason of the 
arrangement. of the spools, the fill expan 
sion or contraction is automatically con pensated to automatically, restore the equi. 
ibrium and thus maintain the film under 

. the tiniform predetermined tension. 
Suppose for instance the film making up 

the loop 38, 35 and 33 were to expand, pr 
in other words, the first loop were to 
lengthen Idlerspool 35 is then lowered gagement 

pon the amount of expansion, allowing 
dive spool 33 to be revolved at a higher 
speed by shaft 16 to take up the increased. 
loop, le 
tion fi ing it 

drive spool is thereby allowed to gainin 

g and thus prevent the accumula 
sick in the film. The next follow 
er spool then drops due to the in: 

speed and functions to pick up and pass the . 
to the suc ting action 

in his 
increased length offilin along 
ceeding loop, where the compensa 
is repeated in a similar anner. 
way, the a a {k . . . exnding portion is accelerated and such celeration continues entirely through the machine unless the expansion is compensated 
by intervening film contraction. As soon as 

film feed of spools3 and the third 

dvance of the film ahead of the 

5 

drive spool 33 has completely advanced the 
expanded portion of the film, it draws idlers 
35 backinto normal engagement with bars . 37 and the equilibrium is progressively re 
stored throughout the machine. J 

In explaining the compensating action 
due to film contraction, I will again refer 

70 

to the film loop between spools 33, 85, and 
.33, assuming in this case that the loop is 
exposed in a drying chamber rather thania 
mersed in a liquid bath. As the loop 
shortens through contraction, spool 35 is 
carried upwardly until its flanges 38 engage 
bar 37 with increased pressine, which re 
sults in spool 35 being checked or stopped 
in its rotation, depending on the degree of 
film contraction. is braking of spool 35, . 
in turn, checks the rotation of l. 33, 
since the two. spools are connected by film 
course Band since there is now, a prepond 

75 

80 

85 

erance of braking friction over driving fric-, 
tion (this preponderance being gained by 
reason of the leverage advantage which the 
braking elements have over the driving ele 
ments.) Thus, depending on the degree of 
film contraction, the spool 33 is checked 
in its rotation or brought to rest, which 
checks or entirely stops the advance of the 
film in the next loop ahead, while the rota 
fion of the first drive of 33 is uneffected 
and continues to feed the film therefron into 
the loop at uniform, constant speed until the: 
loop is lengthened sufficiently to lower idler 
pulley 35 out of its abnormal braking en fragement with lar 37... Jpon such lowering 
of idler spool 35 the drive spool 83 is again 
free to be revolved at normal film advancing 
rst loop. Thuis the equilibrium which was 

disturbed by reason of the contraction of the 
film, is restored and during the restoration 
the film in the 
to excessive tensile strain..., 

In connection with the, 
33,85 and 33 may béconsidered as a com plete compensating unit and it will be ui 

foregoing, spools , 

o 

eed to feed the film forwardly through the 
0. 

loop has not been subjected 
10 

derstood that each succeeding set of spools 
similarly related further compensate for 
film contraction within their associated filia 
loop. However, since each loop is a part of a single length or spiral of film, the va 
riation in length of one loop effects' certain. 
of the loops ahead of it. For instance, take 
the case just described, where spoo 38 is 
checked by reason of film contraction be 

115 

120 
tween it. and spools. 33. Whea . spool. 33. 
is initially checked, all the drive spools to 
the right thereof (Fig 2) are still rotating. 
at normal speed, and the second loop is 
therefore taken-up or shortened. This re 
sults in the second idler spool 35 being 
raised with increased pressure against bar 
3i and this action checis or stops the third 
drive spool. 33. Thus a progressive check 

and the advance of the film in the first loop 

30 



es 

ing of the spools and loops takes place until 
the entirelength of film ahead of roller 33 

i is checked in its advance, (unless an inter 
Yening expansion of the filin compensates 
the contraction) until roller 33 has fed in 
nough extra film te compensate for ths con traction, whereupon all the spools are pro 
gressively released from the left until all 

', of the driving spools are again functioning 

is 

selves mi 
film, would, if transmitted from loop to 20 

to advance the complete length of film. . 
It will be noted that the contraction is 

compensated within each loop as the contrac 
tion occurs and that even though all the 
loops were contracting at the same time, this 
contraction is compensated as it occurs with 
no accumulative tendency. Except for the 
provisions I have made, slight contractions 
in each, loop, which contractions in then 

not be sufficient to break the 

loop, build up or accumulate to such an ex 
- tent that the film would finally give way 
and tear. - 

25 
Film expansions and contractions are got ordinarily sudden, while the compensation 

afforded my device is immediate. There-. fore in ordinary practice the frictional equi 
librium is practically constant and the ten 

30 

sion never exceeds the permissible limit. 

sion on the film is maintained substantially 
uniform eyen during the most extreme cases 
of expansion and contraction, and this ten 

It is to be noted that it is not necessary to 
the successful operation of the device that 
all the drive oridler spools need be of ex 
actly the same diameter as the IEE speed of each is maintained at the proper 
rate irrespective of variations in diameter, 
Shafts 16 and 80 may be slightly inclined 

40 

45 

50 

towards each other in order that the major 
axis of each film course may be perpendil 
lar to the faces of the driving spools as the 
film passes onto then from the idler spools and perpendicular to the idler spool faces as: 
the EE asses onto them from the driving 
spools. Such an inclination is desirable be 
cause, otherwise, due to the ESS E. 8.8 tion of the driving and idler spoo 
would tend to exert a side thrust on film and 
spools and cause undesirable friction 

It will be noted that I have avoided the 
provision of driving mechanism at the bot 

... tom of solution or wash tanks, Thus, in my 

55 

0. 

5 

device there is no necessity for immersed 
gearing packed shafts, and the like, which 
are troublesome and inaccessible. 
It will be understood that many struc 

tural variations inay be t s de 
arting from the spirit and scope of my in 
E. For instance, I may 3. with 
the idler spools in certain of the loops, 
may dispose the drive and idler shafts in 
other than vertical E. I may vary 
the relative sizes of shafts, sprockets and 
spools, or I may vary the general construc 

1,544,931 
tion to adapt the invention to machines 
other than those mentioned. Therefore I do 
not wish to be limited to the particular em 
bodiment of my invention shown and der 
scribed, except for such limitations as a fair 
interpretation of the claims may, import. 

claim: . 

over which the film is trained, 
driving means for certain of said spools, the 
other spools being bodily movable, and 
means to brake the named spools during 
their movement. 
2. In fin propelling, apparatus, drive 

spools and bodily movable idler spools over 

1. In film propelling apparatus, spools 
frictional 

70 

s 

80. 
which the film is alternately trained, fric 
tional driving means for the dive spools, 
and means to brake the idler-sphols during 
their bodily movement. i. 
3, Infilth propelling ap - applying film advancing force at plurality 

of points on the film, and means co-acting 
with the film for independently c introlling 
each film advancing means, whereby the film 
is maintained under substantially uniform 
tension throughout, said means includin 
bodily movable idler spools coacting with 
the film intermediate said points of force 
RE and means adapted to brake the idler spools during their E. 

One decies ‘. . . n ... 4. In ropelling apparatus, drive 
spools and ia. spools which the film 
is alternately 
bodily movable, means for advancing the 
film over the spools under substantially ini 
form tension throughout, irrespective of film 

aratus, meansior 

ly movementin 

trained, said idler spools being 

DC 

05 

100' 

contraction or expansion, said means com- . 
Stig means for frictionally driving the 

ive spools, and means for braking the 
idler spools during their bodily movement. 

5. In film propelling apparatus, drive 
spools and idler spools over which the film 
bodily moyable, means for advancing the 
film over the spools, under substantially uni 
form tension throughout, irrespective of film 
contraction or expansion, sai 
prising means for frictionally driving the 
drive spools, and means for braking the 

is alternately trained, said idler spools being. 

10s 

120 

meanseon 
las 

idler spools during their bodily movement, 
the frictional, driving force exceeding the 
braking force when the film is undergognal 
or less than normal tension, and the braking 
force exceeding the driving force when the 
film is under greater than normal tension. 

120 
6. In film propelling apparatus, a fric: . 

tional driving meals for, loo 
means adapted to fééd filiik into the loop at 

of 'film. 

less linear speed than the fictional driving 26 
means is capable of advancing the film 
through the loop, frictionally driven deliv 
ery means capable of pulling film from the 
loop at a greater lineal spee thereinto by said feeding means; and means 

than it is fed 
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adapted to retard movement of the film. 
through the loop and actuated by virtue of 
shortening of the loop. ‘. . . . 7. In film propelling apparatus, a fric 
tional driving means for a loop of film, 
means adapted to feed film into the loop at 
a fixed linear speed that is less than the 
linear speed at which the frictional driving 
eans is capable of advancing the film through the loop, frictionally driven deliv 

ery means capable of 
loop at a greater lineal speed than it is fed 
thereinto by said feeding means; and means 
adapted to retard movement of the film. 

15through the loop aid actuatéd by virtue of 
shortening of the loop. . . . . . 

8. In film. propelling apparatus, a frie 
tionally driven spool, a cooperating rotata 
ble and bodily movable idler spool to receive 
a film loop from the driven spool, and means 

a for braking said, idler spool upon predeter 
mined bodily, movement thereof. 9. In film propelling apparatus, a 

o 

20 

driving 
shaft, a spool frictionally driven thereb 

25 with normal limited slip between the E. 
aid spool, and a cooperating idler spool to 
receive a loop of film from said first spool. 10. In film-propelling apparatus, a driv 
ing shaft, a spool frictionally driven thereb 

80 with normal limited slip between the shis I. spool, a cooperating bodily movable 
idler spool to receive a loop of film from 

- said first spool and means limiting nave. ment of said idler spool toward said first. 
spool due to contraction of the film to re 
duce, the feed of film by said first spool. . 

11. In film EEE a series of propelling spools independently fiction 
ally, driven with normal limited slip be 
tween each spool and its shaft, and a bodily 

'spool between 

35 

40 
movable and rotatable idler 
two of said driven spools. . . 

12. In film propelling apparatus, a series 
of propelling spools indepelle, friction 45 ally driven with normal limited slip be-, 
tween each spool and its shaft, a bodily mov 
able and rotatable idler spool between two 
of said driven spools, and means limiting 
the bodily movement of said idler spool and 
braking the idler spdol and hence the suc: 
ceeding driving spool to retard thé feed of 
film by the succeeding driving spool. 

13. In a film propelling mechanisim, a 
drive shaft, two spaced sets of supporting 

55 spools, one set of spools being loosely mount 
ed on and being adapted to be frictional 
driven by said shaft, the other set of spools 
being movable towards and away from said one set and being adapted to compensate for 
expansion and contraction offilm trained alternately over the two sets by virute of 
such movement. 14. In film propelling apparatus, a ser 
ries of propelling independently fric 
tionally driven with normal limited slip be-, 

50 

-a loop in the film between said two drive. 

E. film from the 

means for loops of film, independent bodily. 

through the several loops actuated by virtue 

tween each spool and its shaft, i bodily mov. 
able and rotatable idler spool between two 
of said driven spools and adapted to. form 
E. means adapted to feed film to one of 70 
the drive spools at less than the full periph- . 
eral R of the drive spools, and friction 
ally driven take-up means capable of pull 
ing film from the loop at greater speed than . 
it is fed thereinto by said feeding means "f. 

15. In film, propelling apparatus, fric. . 
tional driving means for a loop of film, . 
means to retard the film and retard the fric 
tional driving means, means to retard move: 
ment of the film through the loop and actu. 80. 
ated by virtue of shortening of the loop ... and fictionally driven means capable of 
pulling filin from the loop at a greaterlin 
eal speed than the retarding means allows . . 
the film to pass through the loo. . . . . . .85 

its. In a film propelling. E. tus, a fric 
tionally driven spool, an idler's o below . 
the first spool and adapted to be supported . . 
in a film loop from the first spool, a brake 
limiting upward movement and rotation of 90 
the idler spool, and means limiting down 
ward movement of the idler spool. 17. In film propelling apparatus, aire- ...' 
ceptacle for film loops, a driven shaft across 
the receptacle carrying loose film driving 5 
spools, and a second shaft across the E. . . . 
tacle carrying a free idler spool for a filin . . . 
loop between two of said driving spools : 

18. In film propelling apparatis, Afric 
tional driving means for a loop of film, a'? 
bodily movable idler snool in the film loop, 
and means to. brake the idler when it is. : . 
moved by reason of the film loop shorten . 
Ing. . . . . . . . . . '-'. 8. In film propelling apparats, plus. 0. 
rality of independent frictional driying 
movable idler spools in the several film ... : 
loops, and means to brake eachidler - - - 
when it is moved by reason of its film loop' 
shortenin . . 20. In film propelling apparatus.afric: . . . 
tional driving means for a loop of film, and 
means to retard movene tof, the film. through the loop actuated by virtue of short 
ening of the loop. . . . . 2. In film propelling apparatis, a. plu rality of independent frictional driling... 
means for loops of film, and d ent 
means to retird movement of the tilm 

of shortening such a loop. 
22. In film propelling apparatus a fric 

tional driving means for a loop of film, a bodily movie fier spooline film loop, is 
and means to brake the idler when it is 
moved by reason of the film loop shorten-3 
ing; the braking force being greater than is 
the frictional driving force. ... 's 23. In film propelling apparatus, a plu- -g 

  



3. 

... 3 

rality of independent frictional driving 
means for loops of film independent bodily. 
niovable idler. ls in the several film 
loops, and means to brake eachidler spool 
winer it is moved by reason of its film loop shortening the braking force being greater 
than the fictional driving force. 

24. In film propelling E. a fric 
tional driving means for a loop of film, and 
means to retard movement of the film 
through the loop actuated by virtue of. 

force shortening of the loop: the EEng e 
rving being greater than the frictional 

f; film lu. 25. In film propelling apparatus, a plu rality of independent E. 'driving 
means for loops of film, and independent 
means to retard movement of the film. 
through the several loops actuated by virtue 

20 of shortening such a loop; the braking force 

25 

side of the idler shaft toward driving shaft, 
85 

. 

... plurality of film loops; an 
near and parallel to the idler shaft and on . 

55 
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being greater than the frictional driving 
force. . . . - 

26. In film propelling apparatus, a driy 
ing shaft with a driving spool loosely. 
mounted thereon to be frictionally driven 
from the shaft, an idler shaft substantially 
parallel to the driving shaft, an idler spool 
loosely mounted on the shaft so as to be ro 
tatable thercon and bodily movable trans 
versely thereof a limited distance, the driv 
ing and idler spools being adapted to take 
a loop of film, and a brake rod arranged 

E. periphery of the idler spool on that 
and into contact with which brake rod the 
idler spool is adapted to be moved by virtue 
of shortening of the film loop. 

27...in film propelling apparatus, a driv 
ing shaft, a plurality of driving spools al 
ranged in longitudinally spaced relation on 
the driving shaft, each spool being loose on 
the shaft so as to be frictionally driven from 
the shaft independently of all other driving 
spools; an idler shaft substantially parallel. 
to the driving shaft, a plurality of idler 
spools loosely carried by the idler shaft, 
each spool being freely rotatable on-the idler. 
shaft and bodily movable thereon in a direc 
tion transverse of the shaft; said driving 
and idler spools being adapted to take 

a brake rod 

that side of the idler shaft toward the driv ingshaft, each idler spool being adapted to 
peripherally contact with said brake rod 
when moved by virtue of shértening of its 
film loop and lefore it has reiched its limit 
of transverse movement with reference to 
the idler shaft, and means to retard the 
novertent of the film and thereby to retard 
the rotation of the driving spools relative to. 
their driving shaft. apparatus, a fric 

pp of film, 28. In film Pipeling 
the fric tional driving means for a loo 

means to retard the film and reta 

force being greater than the 

i,453 

tional driving means, a bodily movable idler 
spool in the film loop, and means to hrake 
the idler when it, is moved by reason of the 
film loop shortening. . 

29. In film propelling 
tional driving means for loop of film, 
means to retard the film and retard the fric 
tional driving means, and means to retard 
movement of the film through the loop actu 
ated by virtue of shortening of the loop. 

30. film propelling appar?tus, a. plu 
rality of independent frictional driving 
means for loops of film, means to retard the 
film and retard the frictional driving means, independent bodily movable idler spools in 

apparatus, a fric 

80 
the several film loops, and means to brake . . 
each idler spool when it is moved by reason. 
of its film loop shortening; fictionai di 
ing force. . . 

31. In film, propelling apparatus, a driy. 
ing shaft with a driving spool loosely 

- mounted thereon to be frictionally driven. 
from the shaft, an idler shaft substantially 
parallel to the driving shaft, an idler spool 
oosely mounted on the shaft so as to be 
rotatable thereon and bodily movable trans 
versely thereof a limited distance, the driv 
ing and idler spools being adapted to take 
a loop of film, and a brake rod EE that near the periphery of the idler spool on 

rod theiderstool is adapted to be moved. 
by virtue of shortening of the film loop, 
and means to retard the movement of the 
film and thereby to retard the rotation of 

32. In film propelling apparatus, a plu rality of independent E. 'driving 
means for loops of film, independent bodily 
movable idler spools in the several film 
loops, means to feed film, to the driving 
means at less linear speed than said driying 
means is capable of advancing 

the braking . 

90 

side of the iller'shaft toward the driving 
shaft, and into contact with which brake . 

the driving spool relative to its driving 
shaft. . . . . 

the film, 
means to brake each ider spoof when it is moved by virtue of its film loop shortening; 
andfrictionally driven take-up means adapt 
ed to pull the film from the driving means 
at greater lineal speed than said feeding 
means feeds the film to the driving means, 33. In film propelling apparatus, a driv 
ing shaft, a pR o e 
ranged in longitudinally spaced relation on 
the driving shaft, each spooléing loose on 

lity of driving spools ar 
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the shaft so as to be frictionally driven from . 
the shaft independently of all other driving spools; an idler shaft substantially parallel 
to the driving shaft, a plurality of idler 25 

spools loosely carried by the idler shaft, each . 
spool being freely rotatable on the idler 
shaft and bodily movable thereonin a direct . 
tion transverse of the shaft said driving 
and idler spools being adapted to take a 130 
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plurality of film loops; a brake rod near and tion of the driving spools relative to their parallel to the idler shaft and on that side driving shaft; and frictionally driven take 
of the idler shaft toward the driving shaft, up means capable of withdrawing the film 
each idler spool being adapted Pe. sh- from the driving spools at a greater.lineal 

5 erally contact with said brake rod when speed than it moves through said retarding 15 
moved by virtue of shortening of its film means. . . - . . 
loop and before it hgs reached its limit of, In, witness that I claim the foregoing.I 
transverse movement with reference to the have hereunto subscribed my name this 27th idler. shaft, gieans to retard the movement-day of June 1923. . . 

10 of the film ind thereby to retard the rótas - LEO J. PATTERSON.   


