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To all whom it 11mg/ concern. 
Be it known that I, HANNIBAL GOODWIN, 

a citizen of the United States,1‘esiding at New 
ark, in the county of Essex and State of New 
Jersey, have invented certain new and useful 
Improvements in Photographic Pellicles and 
Processes of Producing the Same; and I do 
hereby declare the following to be a full, clear, 
and exact description of the invention, such 
as will enable others skilled in the art to which 
it appertains to make and use the same, ref 
erence being had to the accompanying draw 
ings, and to letters of reference marked there 
on, which form a part of this specification. 
The object of this invention is primarily to 

provideatransparent sensitive pellicle better 
adapted for photographic purposes, especially 
in connection with roller-cameras. ‘ ' 

IIeretofore for a long period the photo 
graphically-sensitive films have been sup 
ported by glass plates. These, when carried 
by tourists or outdoor photographers on their _ 
travels, have been a source of much incon 
venience because of' their weight, bulk, and 
brittle nature. More recently the sensitive 
film has been supported upon paper in com 
bination with gelatin and other substances. 
While this latter avoids the objections in 
volved in the use of the glass, it cannot 'be 
advantageously employed under all the va 
rious conditions common in photography. 
For example, the gelatin cannot be brought 
into contact with heat or Water for any con 
siderable length of time without being in 
j ured, and itmust be made transparent pre 

’ paratory to the printing process, or it must be 
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stripped from its sensitive film, and the lat 
ter must be again secured to a transparent 
support before the said sensitive film can be 
used. To avoid these objections and to pro 
vide a film having additional qualities in pho 
tography, I have provided a pellicle the prin 
cipal ingredient in the supporting- film of 
which is nitrocellulose, such as is hereinafter 
referred to, which after treatment is trans 
parent and insoluble in the usual developing, 
fixing, and intensifying solutions or liquids 
used in photography-such, for example, as 
solutions of alkaline pyro or ferrous oxalate, 
(developers,) hyposulfite of soda, (fixen) and 
bichlorid of mercury, (intensifier.) 

l am awarethat various attempts have been 

made to provide a flexible and transparent 
pellicle having properties common to glass 
for resisting the action of the fluids above re 
ferred to, but so far as I am aware such at 
tempts have been failures from practical pho 
tographic and commercial standpoints and 
have not eüected a pellicle capable of resist 
ing the said iluids and having the desired 
smoothness, hardness, and toughness of sur 
face and capacity and adapt-ability for serv 
ice in a roller-camera. , 
Referring to the accompanying drawings, 

in which like letters of reference indicate cor 
responding parts in each of the views, Fig 
ure l is a plan of a pellicle of the improved 
composition and arrangements of parts, and 
Figs. 2 to 10 are sectional views illustrating 
certain modifications. 
The invention consists in the improved pel 

licle and in the improved process of manu 
facturing or making the same and in the ar 
rangements and combinations of parts there 
of, all substantially as will be hereinafter set 
forth, and finally embraced in the clauses of 
the claim. 
In carrying out the invention l provide a 

suitable surface, such as that of glass, and 
flow over the samea solution of nitrocellulose 
(by which I do not mean a solution of the 
compound known as “commercial celluloid’7 
dissolved in alcohol or ether) dissolved in ni 
trobenzole or other non-hydrous and non-hy 
groscopic solvents, such as may be employed 
in producing Celluloid, as distinguished from 
collodion and diluted in alcohol or other hy 
drous and hygroscopic diluent. The equiva 
lents for nitrobenzole are those non-hydrous 
non-hygroscopic fluid solvents of nitrocellu 
lose Which are non-miscible with water, of 
slow volatility, and non-greasy, including 
nitrobenzole, above named, acetate of amyl, 
dsc., which effect, when the solution has been 
flowed over a smooth plate, a smooth, trans 
parent, imporous, impermeable film capable 
of being subjected to the photographic fluids 
above mentioned Without being affected there 
by. The solution obtained by dissolving the 
nitrocellulose in said non-hydrous non-hygro 
scopic solvent is diluted with alcohol or other 
diluent, which, like alcohol, serves to dilute or 
expand the volume of the dissolved nitrocellu 
lose and increase its fiuidity and which may 
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be and ordinarily is hygroscopic, miscible 
with water, and highly volatile. This diluted 
solution is then applied to a smooth and hard 
surface, from which it may be stripped when 
dry. 

lt would appear after careful investigation 
that the element of water entersV into the 
drying and hardening operation as a factor 
for consideration. Officinal alcohol, whether 
ethylic or methylic, is composed of absolute 
alcohol and water, the first being a solvent of 
nitrocellulose when combined with some other 
solvent. Other solvents of nitrocellulose or 
diluents of dissolved nitrocellulose-such as 
ethyl acetate, methyl acetate, and acetone 
also contain as a part of their commercial 
composition a considerable portion of water. 
Now this water contained in the alcohols, 
acetone, acetates, and the like does, after the 
evaporation of the pure alcohol, acetate, or 
acetone element, act powerfully as a precipi 
tant of dissolved nitrocellulose, and. conse 
quently acts as an accelerator in the setting, 
drying, and hardening of the resulting film. 
These hydrous and hygroscopic alcbhols,ace 
tates, &c., have a lower boiling-point than 
water, and therefore in evaporating from a 
solution of nitrocellulose they leave Waters 
which they contain, behind them in the sol u 
tion, whereas those other non-hydrousand 
non-hygroscopic elements above described are 
of a boiling-point higher than that of the wa 
ter which may have been introduced into the 
dissolved nitrocellulose, and therefore after 
the said water, having exercised its acceler 
ating e?ect upon the precipitation of the nitro 
cellulose, has itself evaporated from the solu 
tion those said non-hydrous and non-hygro 
scopic elements remain still in a fluid state, 
with the function of allowing the atoms of` 
nitrocellulose to be held in such a position of 
equilibrium, contiguity, and con tact as finally 
to combine together in the formation of the 
desired film. Water, therefore,with a boiling 
point of 212° Fahrenheit is a divisional cri 
terion by which one class of slowly-volatile 
celluloidal solvents (which l may term for 
purposes of this case “eventual” or “final” 
solvents, because of their remaining in the 
solution after the evaporation of the water 
iu- the solution, which final solvents are rep 
resented by nitrobenzole, with a high boiling 
poìnt of about 415° Fahrenheit, and therefore 
with a relatively slow evaporating quality) 
may be distinguished from another class of 
celluloidal solvents or diluents having a low 
boiling-point and a relatively quick evapor 
ating quality~such, for example, as wood 
alcohol-with a boiling-point of 119o and 
methyl acetate of 133°, dsc. These latter sol 
vents, I have discovered, while being cellu 
loidal solvents of nitrocellulose, will not act 
efiiciently as final or eventual solvents, but 
are valuable as diluents. They are hygro 
scopic and miscible with water. They evapo 
rate quickly, leaving the Water as a precipi 
tant. If there were no eventual celluloidal 

solvent remaining present until after the 
evaporation of the water, it is found that the 
resulting pellicle would be of imperfect trans 
parency and otherwise defective as a pellicle; 
but while these quick evaporating, hygro 
scopic, and more or less hydrous solvents may 
serve useful functions in facilitating the con 
solidating and drying of the celluloidal film 
they cannot serve with the best results as 
eventual solvents under ordinary atmos 
pheric conditions. The eventual celluloidal 
solvents, such as nitrobenzole and amyl ace 
tate, boiling-point 284°, remaining after the 
evaporation of the hygroscopic and hydrous 
elements, being non-hygroscopic and non-hy 
drous and non-miscible with Water and yet 
fluent, allow the film after the evaporation of 
the water and hygroscopic matter to remain 
more or less iiuent, so that it is given a full 
and sufficient opportunity to settle and har 
den into a compact, clear, and smooth pelli 
cle having the peculiar glass-like but flexible 
characteristics before recited. Having evapo 
rated the more quickly volatile and hygro 
scopie fluid matter and the nitrocellulose 
having had a full opportunity to settle and 
close the pores from which the more volatile 
diluent escaped and then having evaporated 
the less volatile non-hygroscopic fluid instead 
of a porous, spongy, and Weak residual film, 
a compact, hard, tough, self-supporting, non 
porous, and structiireless sheet remains, 
which is flexible to a degree suited to roller 
camera purposes, my process admitting of its 
being made in lengths of indefinite extension 
and capable of being cut down toa size suit 
able for the roller-camera roll, but which is, 
notwithstanding such cutting down, still of a 
length sufficient to receive a multiplicity of 
impressions or exposures. This sheet or film 
is also clearly transparent, smooth, and ex 
ceedingly thin as compared with the ordinary 
glass plates or the plates formed by compres 
sion or shaving, theimproved pellicle being 
two one-thousandths of an inch, more or less, 
in thickness, and thus when in combination 
»with the sensitive films, which may be applied 
on both sides, sharp lines of light and shade 
may be secured on the printed pictures; is 
non-hygroscopic and will not bevaifected by 
changes in the atmosphere due to the mois 
ture therein and will not expand or contract 
or otherwise change its nature by the appli 
cation of the usual solutions employed in 
photography; is not of a greasy nature, and 
thus will not repel the sensitive emulsion, but 
will admit of smooth and even spreading of 
the same thereon; one that is devoid of knife 
marks or streaks and is elastic or is capable 
of being rolled upon the spools or rollers of 
the camera, and yet when unrolled will read 
ily extend itself in developing and fixing so 
lutions and be conveniently adapted to lie 
smooth in the printing operation, che. lt will 
not fuse under the infiuence of ordinary 
strong heat; but by this I do not wish to be 
understood as saying that it will not ignite 
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when in contact with a flame. All these 
qualifications are important in a flexible sup~ 
port or pellicle, and never before have they 
all been united in one photographic pellicle. 
rl‘he supporting portion of the pellicle being 
thus formed, I then, either before or after 
stripping it from the plate or su rface on which 
it has set or dried, coat it by any well-known 
method of applying such a coating with bro 
mid of silver emulsion or any other sensitive> 
compound or matter capable of being aüected 
photographically. _ 

To reduce the cost of the pellicle having 
the desired qualities above referred to and 
yet provide a pellicle havinga perfect homo 
geneity and to prevent the sensitive film from 
separating from the support forming a part 
of the pellicle, I may envelop the treated 
nitrocellulose supporting~film or impose on it 
a film of gelatin or equivalent transparent 
matter, or, furthermore, I may coat a layer 
of gelatin with outer films of the non-hygro 
scopic nitrocellulose film, so that water or 
the solvents above referred to cannot gain ac 
cess to the said gelatin. The gelatin thus 
imposed on thenon-hygroscopic nitrocellulose 
pellicle is unsensitized, but is substantially 
a solution of the pure or uncompounded ma 
terial. _ 

The pellicle of non~hygroscopic nitrocellu 
lose and gelatin prepared as above described 
formed by successive flowing and drying may 
be made as follows: 

First. I may apply to the glass surface or 
other temporary support a very thin film of 
the nitrocellulose compound, and when this 
is dry I may superimpose upon it a film of 
gelatin, and when this has been sufficiently 
dried I may superimpose upon it a very thin 
film of the same nitrocellulose compound, 
which when dry may in turn be coated with 
the photographic mixture. 

Second. I may immerse a gelatin film in a 
solution of the nitrocellulose compound, then 
hang up the pellicle to dry, and when dry it 
will be 4ready to be coated with sensitive 
mixture. In lieu of the gelatin I may em 
ploy any other suitable transparent matter, 
such as shellac or rosin compounded withal 
bumen. » 

For some purposes in photography the gela 
tin may be imposed on but one side of .the 
cellulose film, serving to give increased thick 
ness to said film without materially increas 
ing the cost thereof. 
For some purposes in photography I pre 

fer to tint the film, either while the same is 
being formed or subsequently, with any suit 
able color, such as that given by iodin. 

Referring to the accompanying drawings, 
illustrating sectional views of the various ar 
rangements of layers which may be employed 
in producing the sensitive foils whereby it 
is adapted for various specific purposes, Fig. 
2 illustrates an arrangement of films in which 
a indicates a basic film of gelatin. b b are 
films of nitrocellulose compound ̀imposed 011 

CD 

opposite sides thereof and protecting the gela 
tin from the action of the water or other sol 
vent commonly employed in the developing, 
fixing, and intensifying processes in photog 
raphy, and c is a film of sensitive matter 
which may be imposed on one or both lsides 
of the transparent flexible support Z) l). 

Fig. 3 illustrates the gelatin film coated on 
opposite sides with the nitrocellulose pre 
pared as described. This forms a pellicle of 
sufficient thickness to form a stable support 
for` the sensitive matter. 

Fig. 4 illustrates a film of nitrocellulose l) 
and a film of gelatin a4 or its equivalent, 
forming a transparent and flexible pellicle 
-which may be also employed in photography. 
In this case, as in the preceding case, the 
gelatin may be rendered comparatively in 
soluble by alum or other chemicals and also 
rendered more flexible by glycerin. 

Fig. 6 illustrates a transparent and flexi 
ble pellicle consisting of a film of such mat 
ter as dried solution of nitrocellulose b, coated 
on one side with a layer of gelatin a, or of 
calendered and insoluble gelatin, to which is 
attached a film of sensitive photographic mat 
ter, either on one side or on both sides.. 
In Fig. ̀ 7 is illustrated a transparent and 

flexible film consisting of the prepared nitro 
cellulose with a layer of insoluble gelatin and 
also coated on the other side with a layer of 
insoluble gelatin and both coatings being ren 
dered more flexible by glycerin. 

Fig. 8 illustrates a transparent and flexible 
pellicle consisting of a film of the prepared 
nitrocellulose coated on both sides with lay 
ers of gelatin, which may be calendered or 
rendered insoluble and more flexible, and 
finally one or both being coated with a film 
of sensitized photographic matter. 

Fig. 9 represents a transparent and flexible 
pellicle consisting of a film transparent, in 
soluble and flexible nitrocellulose prepared 
as described, coated on one side with a film 
of suitable photographically-sensitive mattei'. 
In Fig. 10 the film of prepared nitrocellu~ 

lose is coated on both sides with photograph 
ically-sensitive matter. This feature of coat 
ingboth sides of the transparent film is of 
peculiar value in that I am enabled to obtain 
peculiarly effective results in photographing, 
the double film of sensitive matter giving 
diäerences of light and shade and the thin« 
ness of the film or the close proximity of the 
two sensitive films taken together giving in 
the printing process a stronger picture, with 
more perfect lines of demarcation between 
the lights and shades.V 
Other combinations of films might bc 

specified, each meeting in practice some pe 
culiar want or having a special advantage; 
but it is deemed unnecessary to further par 
ticularize such additional combinations. 
After drying in the improved pellicle the 

fluent solvents and diluents are entirely or 
almost entirely eliminated from the support, 
so that the sensitive pellicle when complete 
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comprises in the pellicle preferred almost, if 
not entirely, a film of pure transparent nitro 
cellulose and a photographically-sensitive 
film. I refer, of course, in the above state 
ment to the pellicle in its simpler form with 
out the additional layers for special purposes 
above described. 
Having thus described the invention, what 

I claim as new is _ 
1. An improvement in the art of making 

transparent flexible, photographic-film pelli 
. cles, the same consisting in dissolving nitro 
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cellulose in a menstruum containing a hygro 
scopic elementand an element which is non 
hygroscopic, the non-hygroscopic element-A 
being of itself a solvent of nitrocellulose, and 
of slower volatility than the hygroscopic ele 
ment, depositing and spreading such solution 
upon a supporting-surface, and allowing it 
to set and dry and harden by evaporation, 
and spreading a photographically-sensitive 
solution on the hardened film, and drying the 
film, substantially as set forth. 

2. An improvement in the art of making 
transparent, flexible, photographic-film pelli 
cles, the same consisting in dissolving nitro 
cellulose în a menstruum containing an ele 
ment whose boiling-point is above that of wa, 
ter as nitrobenzole, and an element whose 
boiling-point is below that of water as alcohol, 
the element having the higher boiling-point 
being of itself a solvent of nitrocellulose, 
spreading such solution upon a supporting 
surface, and allowing it to set and dry and 
harden by evaporation, and applying photo 
graphically-sensitive matter thereto, substan 
tially as set forth. ' 

3. An improvement in the art of making 
transparent, ilexible, photographic-film pelli 
cles, the same consisting in dissolving nitro 
cellulose in a menstruum containing an ele 
ment whose rate of volatility is higher than 
that of water, and an element whose rate of 
volatility is lower than that of water, the ele 
ment of lower volatility being non-hygro 
scopic and itself a solvent, depositing and 
spreading such solution upon a supporting 
surface, and allowing it to set and dry and 
harden by evaporation, and applying photo 
graphically-sensitive matter thereto. 

4. An improvement in the art of making 
transparent flexible, photographic-film pelli 
cles, the same consisting in dissolving nitro 
cellulose in a menstruurn containing elements 
having, respectively, high and low rates of 
volatility as compared with water, the ele 
ments having low rates of volatility being 
non-hygroscopic and solvents of nitrocellu 
lose depositing and spreading such solution 
upon a supporting-surface, and allowing it to 
set and dry and harden by evaporation, and 
applying photographically-sensitive matter, 
substantially as set forth. 

5. An improvement in the art of making 
transparent flexible, photographic-film sup 
ports, the same consisting in dissolving nitro 
cellulose in a menstruum containing an ele 

ment which is hydrous and an element which 
is anhydrous, depositing and spreading such 
solution upon a supporting-surface and allow 
ing it to set and dry and harden by evapora 
tion, and lapplying photographically-sensitive 
matter, substantially as set forth. 

G. An improvement in the art of making 
transparent flexible, and elastic photographic 
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pellicles, the same consisting in dissolving , 
nitrocellulose in an eventual celluloidal men 
struum which is anhydrous and non-hygro 
scopic, spreading such solution upon a sup 
porting-surface, allowing it to dry and harden, 
spreading photographically-sensitive matter, 
thereon and again drying and stripping the 
pellicle from said support, substantially as 
set forth. 

7. The process of making photographic pel 
licles which consists in subjecting nitrocellu 
lose to the action of nitrobenzole, or its non 
hygroscopic, non-greasy, cellulodial equiva 
lent, applying the solution to or upon a sup 
porting-surface and drying or setting the 
same to produce a smooth transparent sup 
porting-hlm, then imposing upon said lilm a 
photographical‘ly-sensitive matter, and dry 
ing the same into a non-hygroscopic trans 
parent, self-supporting, elastic and Hexible 
photographically-sensitive pellicle, substan 
tially as set forth. , ' 

8. The process of making photographic pel 
licles, which consists in subjecting nitrocellu 
lose to the action of a menstruum combining 
fast and slow evaporating solvents, the slow 
evaporating solvent being non-hygroscopic 
and non-greasy in nature and quality and 
acting as an eventual solvent as described, 
spreading the solution upon a support and 
setting the same by evaporation, then apply 
ing photographically-sensitive matter and 
stripping, all substantially as set forth. 

9. As a new article of manufacture, a film 
support for photographic purposes, the same 
consisting of a thin, transparent film, foil, or 
pellicle of a driedand hardened celluloidal 
solution of nitrocellulose, said ñlm being 
coated on one side with a film of gelatin, and 
having on the other side a coating of photo 
graphically-sensitive matter as and for the 
purposes specified. 

10. As a new article of manufacture,a trans 
parent tilm- support for photographic pur 
poses, the same consisting of a thin, non 
greasy,fllm, foil or pellicle of a dried and hard 
ened celluloidal solution of nitrocellulose, 
combining in addition to the following essen 
tial properties of glass-plate supports, viz. , in 
solubility in developing fluids, insensibility 
to heat and moisture, imporosity of structure, 
and hardness, smoothness, and brilliancy of 
surface, the further desirable properties of ex 
ceeding thinness, lightness in weight, tough 
ness in texture and elasticity in fleXure; as 
and for the purposes specified.  

11. The improved photographic ‘pellicles, 
herein described, comprising a clearly and 
evenly transparent, elastic and dry residual 
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eiiluxion, consisting of the evaporated thinly 
spread flowage of nitrocellulose dissolved in 
one of the non-hygroscopie eelluloidal sol 
vents and dried, and a film of photographie 
ally-sensitive matter, substantially as set 
forth. . 

l2. The process of manufacturing photo 
graphically-sensitive pellieles, consisting of 
flowing a non-photographieally-sensitive s0 
lution of nitrocellulose dissolved in a non 
hygroseopie liquid,or a liquid which is eventu 
ally non-hygroseopîe, and drying and harden- , 

CI 

ing such compound into a support for the 
photographieally-sensitive emulsion and im 
posing 4on such support the said sensitive 
emulsion, substantially as set forth. 
In testimony that I claim the foregoing I 

have hereunto set my hand this 29th day of 
April, 1887. _ 

I-IANNIBAL GOODWIN. 

Witnesses: 
CHARLES I-I. PELL, 
OSCAR A. MICHEL. 


