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. To allwhom it may concern: .
- Be it known that I, Lro J. Parrirson, s
citizen of the United States, residing in Los
- Angeles, county of Los Angeles, State of
& California, havé inyented new and -useful
. Improvements in Film-Treating A‘_{;parhtus,
of which.the following is a specification..
. 'Thisinvention relates t6fillm handling ap-
paratus and more particularly fo apparatus

10 for feeding or propelling continuous strips

of metion picture film through the various
-baths, dryers and machines used in connec-
tion with its treatment. The.general pur-

. pose of the irivention is to provide o method
15 and means for moving and confrolling the
movement of the film through its course. in
“such ‘2 manner that film breakage is pre-
“vented and -whereby ‘increased output is ob-
tained. In general, this is-sccomplished by

20 2 novel means for maintaining the film un-
~der allowable and wmubstantially - uniform

tension thioughout its length, irrespective .
of its extent and ‘irrespective of physical
) ~ of the film to. the various treatments for sub-

changes in the film body. L
- 2 My invention meets and -overcomes the

various peculiar and vexing problers in-

" lierent in- the mechanical handling of long

- strips of film as it is passed through the -

vartous steps of its trestment, and in order
to more Tully set-forth the application, func-
tion and novelty of the invention, it is well
to first- discuss certain of these problems.
- .Film treating machiines are required for
wensitizing, resensitizing or color sensitizing,
developing, washing, drying, bleaching, dye-

30

it is desitable to employ seveial of these di-
_verse treatments in succession, the effort be-

- ing to start the film, whether a negative or
€0. positive, it one end of the treating apparatus
and deliver the finished product at the other

end. This finished product may be ordinary:

~ .. or_ previously sensitized stock; re-sensitized
) at color sensitized, black and white negative
40

projection. Thus; in treating a singlé length

ing or toning film; and in many processes.

or pesitive, toned black and white positive
or finished natural cofor positive ready for )

of fiiin, certain portions may be in wet biths,
while other portions may be passing through

drying chambers.. The difficulty heretofore

encountered in continucusly passing film.

threugh the various steps of its treatment has

-been due to tlic characteristics which the film

Ithas of expanding When' et and contracting

when dry, this difference being on the aver-
age of from 2/82" per foot to- 8/32" per
foot and the length of fikn treated ranging

as high as 1000’ or more. S
" “Any tenidency of the film-to contract while

‘being propelled, naturally subjects the film

&8

to considerable parting strain. -Film yields

all the more readily fo such strain due to
the fact that it is considerably wealkened by

It 'is evident: tlia¢ avoidance of drivin,
sprockets is_desirqt‘;le because of the alter-

nate expansion and ‘contraction of.the film
-and . yet that continudus propulsion of the

film 1s required because of its continuity and
the desirability of exposing every portion

-exposure to moisture or immersion in fiuids..

A {4

stantially uniform time periods. While va- .

rious attempts have been made to solve this’

Pr.oblcm_. satisfactory results have not been
14

erefofore obtained, so far ss' I am aware.

(3

According to this invention, the foregoing .-

‘number of wet

cessively passed thrqugh an e o
anger of brea

and.dry ‘processes without
ing, scratching, or tearing,

"§3y the very nature of
tions in the length of the film are automati-

-difficulties are overcome and a filin of un- .
limited length rendered capable of being sue-

my device varia-.

cally compensated, slack arising through ex- -

cessive- expansion being taken up. by an- im-
mediate automatic acceleration- of the “film

in advance of the expanding portion; while -

the baclke pull exerted by a coptracting por--

tion of film islcomfensated. by an automatic
checking of the advance of -the film shead

of the contracting portion ~without inter--

vance beliind the portion. . -
he precise method Uy which I accomplish -

the above is set forth in the following de--

rupting the film
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tailed description of ‘a preferred embodi-

‘ment of my invention, from whiéh descrip-

tion other featiires of novelty and objects

" of the invention will be apparent. Refer-
‘5 érice will be made to the accompanying
drawings— = - LT
Fig. 1 is o disgrammatic view of an ap-
paratus embodying my invention;
Fig. 2 is an enfz;rged vertieal section .on
10 line 22 of Fig. 1. - < o
Fig. 3'is a %ia ammatic view showing
the mounting of the drive and idlér spools
and thair relative positions with respect to &
brake rod. = = - : :
15
of Fig. 1; .-
Fig. 5 is a viaw of the speed reduction
 train_and dtive mechardsm as viewed from
the right in Fig. 1;.and -

Fig. 6 isa fra,
ing one’of the-
chamber, .
. Altheugh my invention-is. applicable te

20 entary plan view show-

ive shafts in the drying

many different forms of apparatus for .

.25 handling and. treatinﬁ lengths- of motion
picture film and the like, X will-describe but
one embodiment in detail, - Such & desertp-
tion will onable those skilled in the art to
understand the fundamentsl principles of

%0 the invention and how.such principles are
.pmbadied in one type of maching; where-
upon many other applications of the inven-
tion fo the -différent machines now kiown in

. the art will be apparenf. I therefora wish to

35 state at the oufset, that the fact I have de-
scribed but one embodiment of the ixvention
is not to be construed as indicating that my
Anveution is restricted to such limited use, of

- that my rights are to be limited to this-par-
40 ticular embodiment. : o
-For illustritive purposes I hava. shown

the invention embodied in an spparatus
-where film passes successively through a
 liguid bath.iu treating tank 10 and thence

45 through'a drying chimber 11, suck an appe-
-ratus being especially well adapted for the
purpose since it involves a typical example
of exposing film to conditions wlich cause

- its alternate expansion and contracdtion. .

59 The'general course of the film ¥ from the
supply “spoel 12, “hold-back™ er film .re-

tarder 13, tanlk 10, chamber 11, delivery means
foithe take-up reel 15 is indicated by. the

- avvaws in Kig. 1. A drive shaft 16 is jour-

65 palled at 17 ao the fank frame 18.and car-

ries gpirncket 19, while a plurality of substan-

tially parallel drive shafis 16%are journalled:

onythe chamber frame 20 at 21 and carry
sprockets 22.° Power shaft 23 is journalled

80 an frame- 20 and earries -sprocket 24,
- Sprockets 19, 22 and 24 have equal diameters
and arc¢ connected by drive chain 23, which

" is also trained beneath idlers 26 on frame
20. Shefts 16 and 16* are thus adapted to

1,664,831

Fig. 4 is an onlarged section on line 4—4.

tion of shaft 23. In the specific embodiment’
illustrated, this direction of rotation is
clockwise, as viewed in Fig. 1, the chain
being. driven by motor 27, through belt 28,

and the sprocket and chain speed reduction 7

- 99. The drive of shafts 16 and 16* is con-
stant and positive. An idler shaft 30 is car-
ried by ‘hangers 31 which dépend from
frame 18, and idler shafts 30 are supported

there being & companion idler shaft for each
drive shaft. Yo the drawings cach drive
shaft is shown in verticsl alipnment with its .
companion idler shaft, but this-showing is

shafts may be in eny relative arrangement
which. is operative.. : :

- .. Sinc¢e. the construction, meunting and -
functions, of the speols on shafis 16 and
30 are the same as of the spools on stiafts 85

16+ and 30%, respectively, it will be neces-
su.rly' to describosgut:one set of spools in de-
taik. - Lo .

- S . N
: A series of drive spools 83 is carried on-
shaft 16, the spoocls .normally being fric- w0
tionally driven by the shaft. Pins 34 serve
togmsition the spoolg laterally on the shaft
an

cannot be driven by frictional contact with
another, thus ingsuring.that each -spool.is #5
- driven independently. from. shaft 16, only.
Shaft 30 carries i séries of idler spoals 35
“which are in stdgpered relation to specls
33, in the manner.dllustrated in Fig. 2.

.- by the cross-bar 32 in drying chamber 11, 75

not a limitation on the invention, as the sy

separate the spools so that one spool .

" Pins 36 on shaft- 830 serve .to.meintain this 100

velation by limiting the side play -of speols
"33 .and also. prevent -frictional contact be- ..
tween the spools.. A -brake rod or bar 37 -
is supported by hangers 31 above and paral-
feltoshaft 80." 0 . . -

In order to more.definitely describe the
‘mounting and compensating action of the.

195

spools, I will assign to-them: cerfain charac- '

teristies and dimensions which X' have. found

- by actual practice to be suitable, although 110

"T'do not wish to imply that successful oper-
“ation is dependent on the parts hdving these

~particular characteristics and proportions. -
The seveval shafts, spools and rods are con-

. cient of friction betwden each spool 33 and

“shaft 16 is substantidally the same-as that

\hetween the bar 37 and the rim flanges 38.
of cach idler spool 35 when, under certain

~

structed of -such aterial that the co-effi- 15

_civenmstances, the idlor spool is raised into -12b

contact with said bar. -The bores 39 of
:spools 33 are about 1.62 inches inside di-
ameter so that, while shaft 1§, ivhich is one
- inch 'in didgweter, for. instance - will ordi-.

‘narily frictionally. drive these spools the 126

votation of the latter' may bhe.checked -with-
-out checking the slitft rotatian. - The. bores

40 of spools -35 ‘aré-sbout '1.02 inches inside - -

-dizmeter so the spools 3% are eapable of con;..:

6 - o Totated in the same divection upon rots-’ siderable- play-or-movement bodily ahout 3¢



.- ing with pins 36 as a means for labemllg
B
- 15.about 0625 inches above flanges 38 of.

1,644,931

shaft 80 which.is 0.875 inchies diameter. As
a metter of fact, spools 35 normally “float”

about shaft 30, the shaft primarily function-
positioning the idler spools. Brake bar 37

spools 85 when such spools are in their
Joywermost .position .with -relation to shaft

30, but, it is apparent that when about half -

16 of the clearance between the idler speols and’

- " Film from supply
16 through retarder 13

20 18 and _
sprocket is driven from shaft 16 through -
‘gprocket 46 and chain 47. The drive con-

2. face peri

30

e

~ film gfrfomﬁons.‘ “Sprocket 43
‘on-shaft 7

shaft 30 has been taken up by raising the
spools, flanges 88 will - contact with brake
bar 87. : :

srgooi 12 is threaded -
w

rollers 41, 42 and film sprocket 43 gFig. 4)
the teeth of the latter engaging the usua
1s mounted
44 which is journalled on frame.
ies sprocket 45, ‘The ‘latter

nection is such that the peripheral speed of
film sprocket 43-is less than the maximum.
eral speed of drive spdols 33 as
frictionally driven by rotation of shaft 18
when said shaft is rotating st o given speed,
this ratio of peripheral speeds being accom-
vlished, for instance, by making sprocket
43 and ‘spools 33 of equal diameter, and
making sprocket 45 of gredter diameter than
sprocket 46-so that shaft 44 which carries

sgrocket 43 revolves at a slower speed than
€«

aft 16 which carries spools 33, . Since

30-sprocket 43 and the first drive:.sg&ol 33«

- 'its. shaft 16, and a slipp

are connected Wy a course of film, the peri-:
gpeed of the sﬁool canniot; be greater
at'of the sprocleet (assuming-that the
course Of film ‘between them is: not expand-
ing), and therefore since sprocket 43 and

its shaft’ 44 .vevolve ag one, the angular.
velocity: of spool 33* will be less than that of
¢ will occur be- i
tyeen the spool and its shaft. It is obyi--
ous, -however, that spool 83 continously

functjous es a film-advaneing means as_long :
as the course' of film. between  it. an

pheral

-sprockets. 43 does not contract,.since shaft:
18 is nérmally tendi

to rotate .the gpool

¢¢ & higher peripher‘;'f speed than that at

* “which aprocket 43.is-traveling, and it is also

~ uprin speed, gass more film and thus com-
5% pensatc for 't
hgnd, should

- the peripheral
. .to compensate

evident that. in the event the said course of .
filin éxpands or ‘stretches, spool 88¢ will pick

e expansion. ‘On the other
contraction ocour in thiscomrse
of film, the film advance is'retarded and
:}[lwed of spool 38* is“reduced’

)

occurring.  The extent ‘of ‘film retardation

- offeted by sprocket 43 is also dependent on
-. certain “other conditions, but these condi-

tions may be discussed to

-illustrated the

ich may consist of -

-and idler spools 35%

‘whole, therefore, the film within

contraction, an increased | ! ] ,
arranged in the form'of a spirdl-or & series

slippage between the spool and its shaft then -
the film is-grranged in & series

better advantage

ever, I wish to

including a positively driven sprocket 43,

‘Foi‘ht ‘out that while T have -
ilm retarding means 13 as

I may utilize other means fo perforni the

same function. 'For instance, a pulley, posi-

tively driven to effect the described condi-
tion of filn retardation, may be substituted

o

for film sprocket 43, in which case, roller. _

42 may be arranged to hold the film in such
contact with ‘the positively: driven pulley
to I)re‘vent slippage between the filn and
pulle )

Fil!:n F passes from drive spool 33* down
around .the first idler spool 85% thence up-
wardly around -the second drive spool 33
and so°on over the entire series.of spools on
shafts .16 and 30, finally being taken off
from-the last drive spool 38¢, whence it
passes to-similarly arranged drive spools 384
5% on shafts 16* and 30¢,
respectively. From the last drive spool 33¢
in chamher 11 the film is carried over drive
pulley ‘50 which, for.illustrative
may be considered as of the same

as spools 33 and which pulley is loose on

16

80

arposes, ©
rc)liu_gieba; )

g0

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

ivotally mounted on frame 20 at-53 and
idler 51 rides on the face of pulley 59, or
rather, on the film which
this pulley. The weight of idlér 51 as im-
posed upon the 3
to be frictionally driven by shaft 23, but
allows slippage between pulley and shafe,
so that the speed
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- .

ripberal speed

tion on_said pulley. The
he game as that

of pulley 50 is normally t

15 trained - over”

05

pulley 50 ¢auses the pulley -

100-

of rotetion of thé pulley

105

of spools 33, the pulley being held down. .

to this speed by reason of its film connee- - -

‘tion with thie spool 33, and since shafts 16

and 23 revolve at the same speed, shaft 23
will rotate faster than ]
amount of-pull on the. film exerted by ‘the
delivery means 14 (consisting of shaft 23,
ulley 50 and idler 52) will be discussed
ater. Take-up recl 15 is driven by helt 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 séen that between each two ad-
jacent drive spools, say 33* and 33, on shaft
16, & loop of film is formed with an idler

at the bottom of the loop.

of connected. loops, while within chamber 11
of spirals,

pulley 50, The.

110

115

120
spool, in this ‘case 357, .included within and

Taken as a -
tank 10 is =~

125

each spiral being made up of a series of «

loops in the same manner as that described

later in the description. . At this point, how: ;in connection with the tank contained film,

w



] : . N

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 -1 have provided for
§ compensating such length wvariation, irre-
spective of point of occurrence, by t.he par-
ticular method of mounting the drive and
.idler spools on their respective shafts and

the provision of brake bars'37. S
To better deseribe the operation of the
device, it is well to first assume that o
fluid is ‘present- in tank 10 dnd that the
film is in sach a coxn@ition' that it is neither
- capeble of -expanding nor contracting.
15 Such a film condition probably never exists,
but -the sssumption will -aid in describing
certain operative principlés of the machine.
We will also suppose that the film is car-
 ied direétly from the last tank-drive spool
.20 53¢ to pulley 50, which: is a proper assump-
tion since the apparatus in chamber ilisa
- mere duplication -of that in tank 10. Now
sup) (for purposes.of description) that
. the drive chain 47 were removed to discon-
2 pect the retarder 13, and the film tightly
grasped at-a point A between reel 12 and

10

the first drive spool 83 and the filn pulled-

Pback with & force greater than the film ad-
vancing force, which is then put into effect
80 |y starting motor- 27. Shaft 16 is revolved

in - clockwise direction, as viewed in Tig..

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
35 s held from rotating, while, for the instant,

all the remaining drive spools 33 continue in

- their rotation. The superior ‘manual
‘on the film, however, shortens the first
foop 33, 85%, 33%, raising the idler spool

40 350 into contact with bar .37 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-
tion: of 1 38Y, since the two spools are.

4§ connected by a course of film and sincé the

co-efficient of frietion between shaft 16.and
spool 33" is substantislly the same as be-
tween spool 85* and bar 37, while the brak-

- ing force ap(i)lied against spool 35* by rod
50 37 has an advantage of incre levarage
gver the driving force applied to -spool 33"

Y
torque’ is
Now the app

65 Draking action of spools 35*

greater than the driving torque.,
aratus is so designed that this
and 33 takes

:place before the predetermined allowable

-

tensilo strain on the film course B, extend-
in
) pvgi:dent that one-half the weight of idler-35*
80 j5 supported by film ¢ourse B and that the
" fension imposed ori the film by this amount
", of weight lies well within the allowable
Iimit of film tension. . : : }
“The stopping of drive spool 33 results in
8. 5 shortening of the next succeeding film

anal operation. but is

gixll
m,

shaft 16, or, in ather words, the braking SP

therebetween, has been exceeded. It is.

1,544,681

‘Toop, -“ih'ereugon’ the second idler spool 35°
.is raised an i

braked, bringing the third.
drive spool to'vest. Thusa proFrcsive halt-
ing of the idler and drive spools takes place
0 has such frictional contact with 1ts sha:
93 that it exerts sufficient pull en the film
ta insure the support of the last idler spool
and to maintain the predetermined filn ads
vance from the last idler spool during nor- 78
stopped in its rotation .-
by the complete braking of the said last
idler spool 1n @ manner similar to that in
which the driving spools 33 are sto;iged by .
By rea- 8o

‘throughout the film spiral, Delivery p;ﬁlety 70
(2

a preceding companion idler spocl.
son of the delivery means, - take- El)x
not depended upon for, advancin‘g[t e
(though, of coumrse, the individual ¢
pulley may be eliminated and take-up ree]

15 arvanged to take the film directly from -85
thelast drive spool 33 and function in a
manner similuar to that described in connec-

tion with shaft 23, pulley 50 and idler 61y,
and the film may be disconnected from the
take-up reel for the purpose of threading it %6
onto another reel without effecting the con- -
tinuous fitm 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 85
the last idler spool after said last spool has
been braked. As soon. as the film has thus
been brought entirely to ¥est, friction 56
slig‘s and take-up reel 15 ceases to-rotate.
“The entire film has thus been brought to 100
rest even though shafts 16 and 28 are still
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 - 105
spool, In other words cach loop may be
considered as having been halted within it-
gelf so there has been no accumulation or
building up of tension a¢ any peint in the
spiral. o . )

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 115 .
film to cut down the rotative speed of drive - -
spool 33* (and hence the remaining drive

15 is
film,
delivery

110

spools) to less than that of shaft 16, or, in
other words. drive spools 33 are capable of
advancing the film at a greater Iinesl speed "120
than-it is fed-into the machine- by the re- '
tarder. It has been pointed out that de-..-
livery pulley 50 operates similarly to drive -
spools 83; it therefore follows that said pul- -
ley is capable of delivering film from the ma-- 126
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 sproclet 43 and lowers spool
full braking contset with brake:

85* out of 130
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“bar 87 whereuﬁim the force of driving fric-
.tion between.shaft 16 and driving spool 38°
bacomes greater than the foreé of braking

friction between the idler spool 85* and bar"

G 37. - Spool 33" thereupon starts to rotate,
functioning to advance the film to the sec-
ond idler spool 35°. The second film 1000
-is thus lengthened, relieving the second idler
spool from complete braking contset with

10 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 éntire spool series and through
delivery means 14.until the entire fiim is ad- -
sults in spool 35 being checked or stopped

16 vancing; being continually taken up by, reel
15. During this movement of the film, idler
spaols 35 scrape lightly against brake bar 37
but’ with insuflicient raﬁing effect to stop
the rotation of the drive spbols 33. A fric-

20 tional equilibrium i3 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 # tension suffi-
cient to support one-half the weight of an
idier spool plus the amount of force neces-

sary to move it through a single loop.

) g:. the above we assumed that no variation

30 in film length takes Place. Now let us con-
sider the offact of film 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,

this variation in tension disturbs the equilib-

rium aboye described, but by reason of the
arrangement. of the spools, the filin expan-

sion or’ contraction is. automatically com--
- distisrhed by reason of the contraction of the

" 40 . pensated to automatically restore the equi-
" librium and thus maintain the film under
. the tniform predetéermined ‘tension. .
Suppose for instance the filin making up
the loop 38, 85* and 33" were to expand, or
in _other svords, the first loop were to
lengthen.. Idler.spool 85 is then Jowered
" away and relieved from braking engagement
* with bar 37, . i
upon the amount of expansion, sllowing

45

60 drive spool 33 to be revolved at s higher ] >
- of .4 single length or-spiral of film; the va-
riation in length of one loop effects certain.

speed by shaft 16 to take up the increased
loop. length and thus prevént the peewnula-
) tion of slack in the film.. The next follow-
ing idler spool then drops; due to the in-
55 creased film feed of spool 83° thir

drive spool is thereby allowed ¢ gain in

- speed

g 'I“creased length of fihn along to .the suc-

_ ceeding loop, where the compensating action
60 is repeated in a similar manner. In. this

way, -the advance of the film abead" of the-

expanding portion is accelerated and such
acceleration. continues entirely througlr-the
" machine unless the expsnsion is compensated
65 by, interveping Glm contraction. As soon is

film contraction.

the. degree of relief depending-.

and the third:

and functions to pick up and pass the .

“drive spool 33° has completely ad.vénce&,tlxe
" expanded portion of the film, it draws idlers

85* back into normal engagement with bars
87-and the equilibrinm is progressively. re-

_stored throughout the machine,

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

70

to the film loop between spools 33+, 85, and .

-83%, assuming in this case that the.loop is-

exposed in & drying chamber rather than ira-
mersed in a liquid- bath. As the loop
shertens ﬂl;‘Ol(l{{h .contraction; spool 85 is
carried upwardly until its flanges 38 engage
bar ‘87 with ihcreased pressure, which re-

in its rotation, depending on the degree of

since the two-spools ave conngcted. by film
course B and since there is now a prepond-

is braking of ] 35, -
‘in turn, checks the  roiation g4‘)f spoospmi 33@:'-

75

80

85

erance of hraking friction over driving'fric- .

~tion; (this prepénderance 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 speol 83 is checked

80

in its rotation” or.braught to rest,’ which

checks or. entirely gtops the advance of the
film in the next logp ahead, while the rofo-
tion of the first drive spoeol 33t is uneéffected
and continiuges to feed the film therefrom into

“the loop at uniform, constant speed until the:

loop is lengthened sufficiently te-lower. idlér

pulley 35* out of its abnormal braking en-.

gagement with bar 87, Upon'such lowering

.of idler spool 35 the drive spool 83" is‘again

“free to be revolved at normal film advaneing

fs-l"’peed to feed the film forwardly through the
X

st loop. Thiis the equilibrium which was

film, -is resfored and durihg the restoration
the film in the:
to excessive tensile strain. ..

In connection .with the
33+, 85* and 33" may be.considered a3 a com-
plete compensating. unit and it will. be'un-

fore'go'ing,\ spoals. -

25

10¢
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‘loop has not- been subjected

110

dérstood that each succeeding set-of spools - -

similarly related further compensate for
flm .contraction within their associated filin
loop. However, since each -lodp ds.a part

of the loops ahead of it. ‘For instance, take
the case just described, where spool 33 is
chiecked. by reason of film contraction be-

115

1}20--

tween it-and spools 33%.. When spool."32" -
and the advance of the film in:the first loop -

is initially checked, 2ll 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 speol 35° being

raised -with: increased pressure against bar
37 and this sction checks or stops, the third
drive spool 33°. Thus a progressive check--

125 .
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ing of the spools and loops takes place until.

. the entire length of film shead of roller §3v
- ig checked in its advance (unless an inter-

veniing expansion of the film compensates
the contraction) until roller 33* has fed in
enough extra film te compensate for.the con-
traction, whereupon all the spools are pro-

gressively released from the left until all -

. of the driving spools are agsin functioning

15

- selves mi
would, if transmitted- from. loop to

20

.to.advance the complete length of film.

It will be noted that the.contraction is
compensated within ench loop as the contrac-
tion occurs and that even though all the
loops were contracting at the same time, this

contraction is compensated g5 it occurs with '

no sccumulative tendency. Except for the
provisions I have made, slight contractions
in- each loop, which contractions.in them-
t not be sufficient to break the

Ioop, build up or accumulate to such an ex-

- tent that the film would finally give way

28

and tear. . _—

Film expansions-and contractions are not
ordinarily sudden, while the compensation
uﬁordedg my device is immediate. “There-
fore in ordinary practice the frictional equi-

* librium is practically constant and the ten-

30

5

sion on the film is maintained substantially
uniform even ‘during the most extremie cases
of ‘expension and contraction, and this ten-

"sion never exceeds the pérmissible limit. -

1t is to be noted that 1t is not necessary to
the successful-operation of the device that

.all the drive or idler spools need be of ex-

actly the same dismeter, es the peripheral

speed ‘of each

_ raté irrespective of variafions in diameter.

40

~ axis of each fihn course may be per;

46

60

Shafts 16 and 80 may be slightly inclined
towards each other in order that the n(xisi.]qr

cu-
Iar to the faces of the driving spools as the
film passes onto them from the idler spools

and perpendicular to the idler spool faces ss-
the &ﬁnpen

passes onto them from the driving
uch an inclination is desirable be-

spools.
-rela-

cause, otherwise, due to_the stag
tion of the driving and idler
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-

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

' 65

60 vention: For instance, I'1
the idler spools in certain of the loops, I

85

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 may be made without de-
parting from the spirit and scope of my in-
1 may dispense with

may dispose the drive and idler shafts in
other than vertical a.liﬁmem, I may vary
the reletive sizes of shafis, sprockets and

spools, or I may vary-the genersal construc-

.interpretation of the claims

.driving means for certain of said s%o'ols, the

_tension throughout, said mesns includin

s meintained at the proper

s.the film -

1,544,981

j:idﬁ to adapt the invention to machines
ather than those mentioned. Therefore I do
not wish to be limited to the particular em-

“bodiment of my invention shown and de-

scribed, exeept for such limitations as & fair 7o

may. import.

LT i propelling apparatus; spools
1. In film propelling apparatus, spools-

over which the f[:;}m is Jtra-inéd,'frictxi,onal .

other spools beinislgodily movable, and
means to brake the named spools during
th;xrﬁod‘xil movem:lxl)]t. n N
2 m propélling apparatus, drive
spools and,bodlx)lymovagle'i?iger spools ovor
which the film 1s alternately trained, fric-
tional driving weans for the dgive spools,
and means to brake the idler.spools during
thgirIbo;liiIly moveexilﬁ_xt. B
. In film propelling appsratug, means for.
applying film aci’l\‘wa.nchg fgrce :ts‘ & plurality
of points on the film, and means co-acting
with the film for independently ¢ atrolling

_each film advancing means, whereby the film

is maintained under substantially uniform oo
bodily movable idler spools coacting with
the fglm intermediate ssp;(l)d points lgf force
?plication, and means.ndasﬁed to brake the
idler spools during their bodily movement in
onedIirec%iﬁg.'- ' i} L S
4. In ropelling apparatus, drive
spools and idleg' spools %vel? ‘which the film
is alternately trained, said idler spools being
bodily movable, means for advancing the
film over the spools under substantially uni-
form tension throughout, irrespective of film
contraction or. expansion, said meuns com- .
3;~ising meaxns for frictionally driving the
ive spools, and means for braking the
idler spools during their bodily movement.
“6; In film propelling apparatus, - drive
spools and idler spools over which the film
is alternately trained, said idler spools being -
bodily movable, means. for advancing the
film over the spools under substantially uni-
form tension throughout, iim&sge‘dtive of ilm -
contraction or expansion, said means com-
prising mesns for frictionally driving the
drive spools, and means for braking the
idler $pools during their bodily movement, *
the, frictional driving force exceeding, the
braking force when;the filim is under‘norgnal
or less than normal tension, and the braksﬂﬁ g
force exceeding the’ driving force wlien the
film is under greater than normal tension.
6. In film propelling: apparatus,.a fric- ..
tional driving meass for, & ]qo|l) of film,
nto. th

means adupted to feéd filnk i e loop at

less linear speed than the flictional driving
means is capable of advancing the. film
through the loop, frictionally driven deliv-
ery means capable of ;{ullin film from the
loop at a greater lineal speed than it is fed = -
thereinto by said feeding means; and meens 184

o8
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adapteﬂ to 'retard‘ movement of the ﬁlm

" through the loop and-actuated by virtue of
shortening of the loop. - o

7. In film propelling apparatus, a - fric-

8 tional driving ‘means for a loop of filf,

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
means_1s_capable of advancing the:

10 through the loop, frictionally driven deliv-

ery means capable of pulling film from-the
loop at 2 greater lineal speed-tham it is fed

thereinto by said feeding means; and means

" adapted to. retard ‘movement of the- film

15_through the loop aid actuatéd by virtue. of
" shortening of the loo R

_8 In film. propelling apperatus, s frie-
tionally driven spaol, a cooperating rotata--
ble and bodily movable idler spool to.receive.

20 g film loop from the driven spool, and means
for braking said.idler spool upon predeter-
mined bodily. movement thereof.” =~ .

-9, In film propelling apparatus, a driving
shaft, & spool frictionally driven. thereb

25 with normal limited slip between the sh'af%

. and spool, and a cooperating idler sposl to
_receive a Joop-of film from said first spool.

. 10: In film .propelling apparatus, & driv- .
. or YP o - ceptacle for film-loops, 2 driven shaft across-

ing shaft, a spool frictionally driven thereb;

30 with normal limited slip between the sha
-~ and spool

- idler spooi,g.o receive 2 loop of film from
-said first spool, and meins Jimiting move-

ment of said idler spool toward said first .

1 due to contraction of the film to re-
“duce:the feed of filin by said first spool.

* 1L In film propelling apparatus, a serieg

of propelling spools independently friction-
ally, driven with normal limifed slip b

40 tween each ‘:(;ipdol and its shaft, and o bodily

- movable and rotatable idler 'spool between

two of said driven spools, ~ . - - .

12. In film propelling apparatus; a series

- of propelling spools independently friction-

45 -glly driven with normal limite

- tween each spool and its shaft, a bodily mov-

able and rotatable idler speol between two

-6f said driven spools, and means limiting

. Sﬁvs

- the bodily movement of said idler spool and:

50 braking the idler spool and hence the suc-

ceeding” driving spool to retard the feed of

.filn by the succeeding driving spool.!
“ 18, In a film propelling: mechanism, a
drive shaft, two spaced sets of supporting
85 “spools, one sét of spools being loosely mount-
~ “ed on and being adapted to be frictionall
driven by said shaft, the other set of spools
_being movable towards and away frofm said
" . one set and being adapted to compensate for
" 60 expansion and contraction of film trained
alternately ‘over the two sets by virute .of
such movement. - ] I
14. In film propelling apparstus, a se-
rjes of propelling spo:

_ of said driven spools and sdapted to.form -
-8 loop in .the film between said two drive -

film ing film from the loap at greater speed than

_ated. by virtue of shortening of the

2 'cooperating bodily - movable

-mesns for loops of filn, independeiit bodily.

glip be-.

-Ineans 3 il
.through-the several loops actuatéd by virtue

“tional driving means for a loop o

- Is independently fric-
65 tignally driven wit -pormal limited slip be-

tween each spool and its shaft, 2 bodily mov-

able and rotatable idler spool between two

sK_ooIsz means. adapted.to feed film.to one of
the drive spools at less than the fall periph-

eral ff)eed of the drive spools, and friction-
illy driven take-up means capable of pull-

it.is fed thereinto by sdid feeding means,
15. In film. propelling spparatus, fric-
tional driving means for a loop -of  film,. -
‘means to retard the film and rétard the fric-
tional driving means, means to refard move:
ment of the film through the loop and éltctu.-,.
00D, -
‘and frictionally driven- means -ca,pable-gf'
pulling-filim from the loop at a greater lin-
eal speed than the retarding means allows - .
the film to pass through'the loe . . = . 85
- 16.- In o film propelling xﬁ‘)pa,n tus, o fric- -
tionally driven spool, an idler's ool below

“the first spool and ‘ad’apted;to be-supported :

in-a film loop from the first spool, a brake:
limiting upward riovement and rotation of 00
the idler gpool, and: méans limiting down-

" ward movement of the idler spool

_17.In film propelling apparatus, 8 re-

the receptacle carrying locze film driving
speols, and a second shaft across the recep-. -
tacle carrying a free idler spool for a filn -
loop between two of said driving spools: -
'18. In film propelling apparatas, a. fric’
tional driving mieans for a loop of filin, a 2%
bodily moyable idler sndol in the flm loop,
and means to. brake the idler when it:1s .
‘moved by reason ‘of the.film loop shorten-

[N

“19. In film propelling apparstus, & plu= 108.
rality - of ‘ independent frictional driving -

moveble idler spools in the several film: .-
Joops, and means to brake each.idler sFoqI‘, o
when it is moved by reason of its film’ aop Mo
shortening. . : ;" - | . L
© 20, In %Im propelling apparatus; a fric-- .
tional driving means for = loop of filix, and "~
means to retard moveme< ¢ of .t e . film
through the loop actuated by virtue of short--
eninj; of the loop. NPT

21. In film propelling apparatus, & plu-
rality of independent frictional dri-ing
means for loops ‘of_ﬁ]m’..and indepen ‘ent,':'.g
' " to. retard movement . of the film-

of shartening such a loop. : L
2. In film -propelling apparatus, a fric-

) é"‘ﬁlm, 8

bodily movable idler spool in the film:loop,
and means to brike the'idler when it is.~

-moved by reason of the film loop shorten-:
“ing; the braking force being greater ﬂum :

the frictionsl driving force. . - : ]
93. In film propelling apparatus, a plu--16¢
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-2

rality of independent frictional . driving
means for loops of
niovable idler- spools in the. several film
loops, and means t6 brake each idlér spool

- waer it is moved by reason of its-film loop

shortening; the braking force being greater

“than “the frictional driving foree.

19

18

20

_ 'ing shaft with
o5

24. In film propelling a;l)pamtus’. a frie-:

‘tional driving means for a loop of film, and
means to - retard movement of; the film

through the loop actuated by . virtue of.

shortening of the loop: the braking force
being greater than the frictional driving
force, : T
25. In film propelling apparatus, a plu-
rality of independent frg:tional ,driving
means for loops of film, and independent

means: to retard movement of the film

through the several loops actuated by virtug
of shortening such a loop; the braking foree
being greater than the frictional driving
force. : o -

26. In film propelling apparatus, a driv-
a driving: spool loosely,
mounted thereon to be frictionally driven
from the shaft, an idler shaft substantially
parallel to the dviving shaft, an idler spool

.. Joosely mounted on the shaft so as to be ro-

tatable- thercon and bodily movable trvans-
versely thereof o limited distance, the driv-
ing and idler spools being adapted to take
a loop of film, and a brake rod arranged
near &e. periphery of the idler spool on that

' side of the idler shaft toward driving shaft,

35

and into contact with which breke rod the

- idler spoal is adapted to'be moved by virtue

406

50

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

55

80

" the rotation of the driving spools relative to.
~ their driving shaft.

vl

of shertening of the film loop. .
. 27. In film propelling apparatus, a dviv-
ing shaft, a plurality of driving spools ar-
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

to the driving shaft, a plurality of idler
gpools loosely carried by the idler shaft,

_ each spool being freely rotatable on.the idler.
shaft and bodily movable thereon in a diree- -

tion transvéerse .of the shaft; said driving
and idler spools bLeing adapted to tuke o
a "brake rod

that &ide of the idler shaft toward the driv-
ing shaft, each idler spool being adapted to
peripherally contact with said brake rod
when moved by virtue of shértenjng of its
film Joop and lefore it has redched its limit
of transverse movement with reference to
the idler shaft, and means to retard the
moverent of the filn afid thereby to retard

28. In film propelling apparatus; a fric-
tiongl driving means ?or,a loop of film,
menns $o retprd the film and retard the frie-

film, independent bodily .

“force being greater than. the

1,644,931

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 filin,

means to retard the film and retard the frie-

tional driving means, and means to rvetard
movement of the film through the loop actu-
ated by virtue of shortening of the loop.’
30. In film propelling apparatus, a plu-
rality of independent frictional driving
means for loops of film, means to vetard the
filn and retard the frictional driving means,
independent bodily movable idler spools in

apparatus, a frie- 7

<

-t
A

the several film loops, and means to brake .

each idler spool when it is maved by reason.
of jts film loop shortening;
1 f frictional driv.
ing force, - - - .

81 In film propelling apparatus, a driv-
ing. shaft with a  driving spool loosely

-mounted thereon to be frictionally driven.

from the shaft, an idler- ghaft substantially-
sarallel 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 spaools being adapted to take
a loop of film, and a brake rod arranged !

the braking .

near the periphery.of the idler spool on that

-side of the idler shaft toward the driving
»shtaift- and into contact with which brake .
r0

od the idler spool is adapted to be moved.
by virtue of shortening of the fiim loop,
and means to retard the movement of the
film and thereby ‘to retard the rotation of

shaft. " ‘ .
32. In film_propelling apparatus, s plu-
rality of independent <frﬁ:tiona1 ’driving

-means for loops of film, independent bodily

movable idler spools in the several film

spools; an idler shaft substantially parallel loops, means to feed film to the driving

means at less linear speed than said driving
means is.capablé of advencing the.

‘the driving spool relative to its driving- E

108

110

film, -

micans to brake each idler spool when it is -

moved by virtue of its film loop shortening;

and frictionally driven take-up means adapt- .

ed to pull the film from the drivilig means
at greater lineal speedthan: said fceding
means feeds the film to the driving means.

'83. In flm propelling spparatus, a driv-
ing shaft, a pﬁu’ali

ranged in longitudinally spaced relation on I

the driving shaft, each spool:péing loose on:

ty of driving.speols ar-

120

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

spool heinig” freely. rotatable on the idler

shaft and bodily movable thereon in & direc- -

tion transverse of the shaft; said driving
and -idler spools being edapted to take 2

125

carried by the idler shaft, each .
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- plurality of film loops; a brake rod near and tion of the driving pools 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 mesns capable -of -withdrawing the-film

. each idler spool being adapted to' periph-- from the driving spools at a greater. lineal

" 8 erally contact with said brake ro«fe when. speed than it moves through said retarding 15
moved by virtue of shortening of its film means. . L S _ :
loop end before it hss reache: its limit of = In. witness that X claim the foregoin I
transverse yiovement'with referénce to the have hereunto subscribed my name this 27th
idler. shaft, gieans to retard  the movemer ay of June 1923, - - ._

10 of the film gnd thereby to retard the réta~y> = .,  LEOJ. PATTERSON.




