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SPECIFICATION

"Applioation Date, Nov. 14, 1916, No. 16,323/16.
“ .Complete Left, May 11,1917, . - . ..
"abmp/étwbae,bfed;"/vayi 74, 1917.

I’ROVISI()NAL SPECI [‘IC‘ATION

Improved Mea.ns for Developmg Cmematogra.ph Films..

I WI)]]AM CF(,II TEAPES, of 76 anﬂ 78, Wardour -Street, T.ondon, W.,
(Jlnematograph Ti.\pei't do heleby declare the na.tme of Hng invention to be s
follows:—

This invention relales to 1mprovod means fm devolupmg cmomaionmph ﬁlms
5 if ‘being particularly mh.ph*d for developing positive films.
Accordmg to -the invention the film strip preferably having the known, per-

" forations is passed throuph the bath or baths or drying chambors in loops which

loops. are weighted at their free ends to: take up eixpansion of the film due to

welting and which at their opposite ends 1o the weight are passed (preferably
10 outside of any bath employed) over rollers or the like having means for holding
the film- while passing-over same such for exa.mp]e as pmq “at each edge which
momentarily- engage the. perforations. :

.Preferably in .order to. obtain &.loug, travel in a tank tha film - may pass. from
one.roller. down into a ]uop up to another roller side by side with the first and
15 on theé same shafi and so on to- ihe Wjdih of the t‘mk each loop being su1tabiy
Welghfed . :

‘Preferably also W11e1e the ﬁlm lnﬂves a bath to p'mq to anather or leaves oue
roller or set of 1011e1~, to pass to ancther roller_or another set of:rollers which .
it'would. usually do in a_horizontal-or -perbaps an inclined. direction, means are
20 provided to-take p the slack caused by wetting such -for example as by allowing
the weight -in:_the lasi” loop to” act, for.this. purpoze by ewmploying a plain oxit
roller for the bath or the ll!\e and a film bolding or pin foothed rolier for ihe
entrance of the next bath or the like,. whereby thel last weight effects the desired
siretch over all the film up .to, the entmnce end of the next bath or the like.

25 ° The weight carried by each loop is preferably a roller which can rotate freely
as-the film travels, and such roller has preferably. guide fianges t0 keep it in
place or it. may -be’ ponhvesly g’un]ed in the tank of the bath oi other part in
which it is located. - - _

Such weight acts not only to (d]\e up expansion when the film is wot but

30 all()WS for contr arhon 111 the drying of same.

Dated this 14:th dav of' Novctnhel ]9]6

ot UPHITIP M. JUSTICE,
' 55 Ohancely Lane, liondon, W.(.,

o o ) . - ¢ Chartered Patent Agent
B85 . oeliLe o -: . Tneeio Fer -the Applicant. S
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COMPLETE SPECIFICATION.

Improved Means for Developing Cinematograph Films.

I, Wirtiam Crcin Jeares, of 76 and 78, Wardour Street, London, W.,
Cinematograph Xxpert, do hereby declare the nature of this invention und in
what manner the same is to be performed, to be particularly described and
agcertained in and by the following statement:— :

his invention relates to means for developing cinematograph films.

'The method of developing cinematograph films at the present time necessi-
tates frequeni handling of the film in that, in the first place the exposed un-
developed film is first cut into predetermined lengths, each length being then
wound spirally, for example, on a rectangular frame, the two ends being pinned
" _to the frame. The frame is then bodily immersed by hand in the various hatis
for developing, fixing, washing and the like. Tor drying, the film is removed
from the rectangular frame and wound on a drum buiit up of laths, the free
ends again being pinned. After drying, the film ds wound on a spool #nd
removed to the examining, cleaning and joining rooin, both of which operatisns
are usually done by hand, though the cleaning of the film is at times done in
a machine. The films are subsequently wound on spools resdy for use.

According to the present invention, beyond the placing of the spool carrying
the exposed undeveioped film in position in the machine and connecting the

free end to a film which is already in the machine, which film may be a spoilt

film and used constantly for this purpose, or to the end of another film being
developed, it is not necessary to handle the film until the spool containing the!
tinished film is removed from the apparatus.

It has beretofore been proposed 1n conncction with the development of cine-
matograph films to pass the film around two long parallel rollers having a series
of guide flanges on each, the film being extended in spiral or helical form, and
so disposed that the sensitized surface of said film does mot come into contact
with either of the rollers, the lower roller being mounted so as to be free to fall
and thus take up any slack that may occur in the film.

With ' this arrangement however, the film wnot expanding or contracting
equally throughout its length, the film falls away from the rollers in loops of
varying length. ’

To overcome this difficulty it has been proposed to develop and fix cinemato-
graph films in a machine comprising a plurality of vertical tanks of relatively
great height divided into a number of units,.respectively containing the various
baths employed in the development of the film, said tanks being arranged side
by side in a continuous length and in the same plane and provided with pipes
necessary for ensuring proper circulation of the fluids in the series of tanks
comprising each unit; the film to be developed, which unrolls from a reel, is
guided .on mechanically driven propelling pulleys and descends successively
Into the various tanks, being kept stretched thevein hy heavy rollers, suspended
in equilibrium in the lower part of the loops formed by the film in the different
tanks; clutches are included in the driving mechanism for the purpose of regu-
laling as desired the duration of immersion of the film in the developer.

In the machine above referred to, the arrangement is such that the sensitised
side of the film ig in contact with the propelling pulleys or the stretching réllers,
with the result that the film is liable to become scratched or otherwise damaged.
I'he film is dried by passing same over a drying tube.

According to the present invention it is proposed to simplify the operative and
controlling parts of a developing machine of this last named type and to so
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arrange the parts thereof that the sensitized side of the film does not come into
contact with any of the driving or weighting rollers or other metallic part of
the apparatus while in a wet condition, thereby preventing the scraiching of
the film due to the abrasive action of any of the working parts; the film, when
developed, fixed, ringed and tinted being dried in an enclosed chamber through
which heated air is drawn in any desired manner. B ~

In carrying out this invention it is proposed to pass the film strip, prefer-
ably provided with the known side perforations, through the developing, fixing,
washing and like baths and drying chamber or chambers in a continuous length,

the film being arra—ni;ed to hang in loops from a plurality of driven shafts, the -

such loops being weighted so as to maintain said loops in

the desired position and to take up any longitudinal extension of the film due -

to wetting, or allow for contraction on drying. The upper ends of such loops
are passed over spools, rollers or the like, preferably located outside of any bath
employed, some of such.spools or the like being furnished with means, such as
pins, thereby forming a sprocket, for engaging the perforations in the film,
for positively holding the film during its ‘travel. ~
In order to enable the film to reman for a sufficient time in any particular
bath or chamber without. unduly increasing the height of the apparatus, a
plurality of spools may be provided on each of the shafts located outside the
several baths or within a chamber, the film falling from each shaft in a number
of -loops each of which is weighted, and in order to permit the film to pass
through the machine without bringing the sensitized side thereof into contact
with any of the rollers, at least two spools must be provided on each of the
driving -shafts, or one on the driving shaft and one on a supplementary shaft.
The accompanying drawing jllustrates diagrammatically, a film developing

_plant arranged according to this invention.

The several parts of the plant illustrated which occupies three small rdoms,
the dark room 1, washing chamber 2, and drying chamber 3, will be described
in the order in which the film passes through same.

The spool 4 carrying the exposed undeveloped film 4* is placed on the spindle 5,

the free end is connected to a film already in the machine and is passed through-

an adjustable gate or clamp 6 by means of which the pressure or drag on the
film may be regulated. The film passes from the gate around a pin spool

‘mounted on the driven shaft 7 and forms on the underside thereof a loop 8,

which loop is weighted by means of a spool 9, arranged so as to rotate freely

as the film travels, such spool is provided with deep flanges to keep it in place

_or it may be positively guided in the tank of the bath or other part in which it

ig located. The filin then passes over a plain spool, or if it is desired to -have
more than one loop in the same bath, over as many more pin spools on the

-shaft 7 ds may be desired, each loop formed being weighted with a spool 9.

The loops 8, with their weights, are immersed in the developing bath 10, and

the number of loops or length of film determines the time taken by the film to
"pass through the developer, assuming that the travel is maintained constant.

The film, as it leaves the bath 10, passes up and over a plain spopol 11, but in

-order that the film may pass horizontally to the next series of spools on the

shaft 12, the plain sgool 11 may be disposed horizontally with respect to the
series on the shafi 12, on a supplementary shaft, as shown at-11* by dotted

“lines, but this is optional as the film may pass directly from the plain spool 11
.to the first toothed spool on the shaft 12. From the spools on the shaft 12 the
film passes in a loop or loops, weighted as before with a spool or spools 9, into

a bath 13 for washing the filmi From the plain spool on shaft 12 the film
passes to the first toothed spool on a shaft 14 from which it hangs in loops,
weighted as before, in a fixing bath 15. In order to provide for the complete

fixation of the film a second shaft 16 with a further series of spools and loops

may be provided, and, from this last series of spools the film passes either
directly to the spools on the shaft 17, or as shown-by dotted lines over the
plain spool 16%, to the washing chamber 2. The weighted loops from this seriés

.
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‘of spools are suspended in the washing bath 18:. Floating on the.surface of the
bathiand. located between -the two--inner. faces  ofdhe :filin, .that . is, the -nomn-
sensttised side, is a.bar or roller :19 covered with-wash:leather or other desired
material for cleaning-the back of the film, the .size of said bar or roller being
such that it is caused to rotate by the rubbing -action of the film against same.
To further assist in the proper washing of the film,'a spraying device 20 is
_pr():v;it__filec;l-_ above the spools on the shaft 17, the water therefrom running down
the film. . . . . : - o )

" a1t Ag 1t is frequently desired to tone or stain the film, after washing, the film
1pay .-pass to a further series of spools on a shaft 21 and be arranged-to hang:in
logps,” weighted as before, which loops may be immersed ‘in any desired toning
-ox-gtaining bath 22. The film now passes to a further- series of spools dn a
-shaft 23, located in the drying chamber 3, and in its passage it may pass between
-a. pair of removable rollers 24, 256, covered with an absorbent material for the

-

putpose -of taking- up some .of the water or other liquid with which the film is

charged, such rollers are not however essential. As before the film is caused
{0 hang in loops from the spools on shaft 23, weighted as before. Near the
bottom of the loop a dry wash-leather covered roller 26, which may- be fixed or

caused to rotate in the reverse direction io the travel of thefilm, is supporitéd in-

-any-desired manner between the loops for the purpose of polishing theé inon-
sensitised 'side of-the film. ¥'rom the spools on 'shaft 23 the film may pdss to a
further geries of spools on the shaft 27 hanging therefrom in:loops as before. -
«. Hot air is drawn into the drying chamber 3 by means of -a fan: 28 and
extracted by :.a second -fan 29. : - , s L e,
JFrom the drying chamber the film passes to the spool’'30 in' a finished ton-
dition. . I T

. As scon_as the film on the spool 4 is run out.the free end of a film .on a second
-5pol- 31, nmounted on a spindle 32- arranged directly below:ihe spindle 5 may
‘be connected to the end of the first film and so on, it being dadvisable, as’ will
be readjly understood, to always keep. a length of filni, preferably a spoilt length,
- in. the machine so as 1o act as a guide and to save'any furthér handling of any
film-once the machine has been in operation,: - R .

« - J&-will be understood that the driven shafis 7, 12, 14, 16, 17, 21, 23 and 27,
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which: may all be arranged in the same horizontal plane, may be provided with

two-or-more spools, but, in each case, in order to take - up any slack or extension ¢

«caused. by the wetting of the film, or to allow for any contraction on drying,
theé-spools are so arranged, that, the entering spool, on any shaft, that is,- the
first spool receiving the film shall be a sprocket, that is, a spool provided with
-téeth, and; the . exit or last spool of any series shall bo a plain spool, with the
"exception .of the last spool on the shatt 27 -which is toothed,. so that the last
weight 9 of each keries effects the desired stretch or temsion on the film from
Ahe last toothed spool on the one shaft to the first toothéd or entering spool on
the succeéding shaft. : -

40

. It will  be. further understood that the number of driven shafts ‘may be varied"

-ag desived, for example three or more series of loops may be arranged in the
-lixing bath, two or more in the washing chamher and three or more m the dry-
ing---tc_h-ambér,- but the arrangement illustrated has been found satisfadtory in
‘practice. .- . L. : T

},) The shafts above referred to are all geared together so as to rotate at the same
-speed; and-the driving means may consist of a small'‘electric motor, with a
réduction gearing interposed between the votor shaft and the driven shaft. The
spool 80 is driven ‘from, the shaft 27 through a friction deviece so as to.allow
for the variation in diameter as the film is wound thereon. ‘ ‘

f__..LH'en.v_ing now -_particularly described and ascer{ained the nature of my said
“invention and in.what manner the.same is to be performed, I declare that
_what I claim isi— . - LA . L

1. A process of developi:ng cinematograph filmg which consists in passing the
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. film strip through one or more developing, fixing, washing or like baths and

drying chamber or chambers in a continuous length while maintaining the
film taut by means of weighting spools . which are disposed one in each of the
loops formsd in such film strip, said film strip beingz so arranged that the

sensitized side of the film does not come into contact with any of the driving or -

‘iveighting rollers or otber metallic part of the apparatus while in a wet con-
dition. : .

2. In apparatus for carrying out the process of developing cinematograph
films as claimed in Claim -1, the provision of a plurality- of driven shafts each
of which is provided with two or more spools at least one of which must be a
toothed spool, or sprocket over which the film is arranged to hane in a loop
or loons, each loop being weighted so as to maintain said loop or loops in the
desired position and to take up anv extemsiom or allow for contraction during
the various stages of treatment of the film, the sensitized side of the film being
arranged to face away from the operative parts of the apvaratus throuchont
its passage therethrough, except as it is passing between the moisture absorb-
ing rollers. - _

3. Apvnaratus for developing cinematograph films arranged substantially as
described with reference to the accompanying drawing.

Dated this 11th day of May, 1917.

PHILIP M. JUSTICE,
Chartered Patent Agent,
55, Chancery l.ane, London, W.C. 2,
For the Applicant.

Redhill: Printed for Hiz Majesty’s Stationery Office, by T.ove & Malcomson, Ltd.;—1917.,
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