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This invention relates to photographic mate 
rials and more particularly to photographic film 
having a high degree of flexibility and satisfac 
tory emulsion adherence in which an improved 
type of substratum or undercoat is employed 
between the light-sensitive emulsion and the film 
Support. 
In the manufacture of photographic film, es 

pecially film of the so-called safety type, in which 
a light-sensitive emulsion is coated onto a flex 
ible, relatively uninflammable cellulose deriva 
tive Support, two rather serious problems are en 
Countered. One is to get the emulsion to stick 
properly to the support, and the other is to attain 
the requisite degree of flexibility. When the ad 
hesion is good, the film as a whole is often brittle 
and will fracture even with moderate bending. 
This is probably due to the fact that, since the 
emulsion adheres so closely to the support, it is, 
broadly speaking, substantially continuous with it. 
Accordingly, as Soon as the emulsion breaks, the 
energy of impact produced by the fracture is 
transmitted directly to the support and causes 
it to break also. Experience has shown that when 
the emulsion adheres less tenaciously to the sup 
port, the film is often found to have unsatisfac 
tory stripping qualities, that is, the emulsion can 
be lifted or stripped from the base or support too 
readily to meet the requirements of many photo 
graphic uses. It has accordingly always been 
found necessary heretofore to effect Some SOrt 
of compromise between adherence on the One 
hand and brittleness on the other, and it is well 
known that one property is invariably gained at 
the expense of the other. 
As is well known, gelatin emulsions (which are 

colloidal solutions or dispersions of gelatin in 
water) cannot be made to adhere directly to a 
cellulose derivative support, because Water Will 
not wet this type of surface. It is accordingly 
necessary to apply to the cellulose derivative Sup 
port a thin layer, substratum, or "sub', as it is 
generally called, of gelatin in order to provide a 
surface to which the emulsion will stick. Al 
though a gelatin emulsion, as such, will not ad 
here to the support, a gelatin Sub can be made 
to adhere if it is applied from a Subbing solution 
containing solvents which, not only wet, but su 
perficially attack, soften, or Swell the cellulose 
derivative material and thus assist in anchoring 
the gelatin thereto. Once the gel sub is ap 
plied, it is a relatively simple matter to make the 
light-sensitive aqueous emulsion stick to the sup 
port, since water will readily wet and soften the 

(C. 95-9) 
surface of the gel coating and the emulsion can 
thus be made to adhere to it. 

It should be pointed out that when an emul 
sion is applied to a gel-subbed base, the emulsion 
and gel sub tend to merge and form what, for 
all intents and purposes, may be considered a 
single continuous gelatin layer On the film, and 
that the degree of adherence of the emulsion to 
the support is dependent upon the degree of ad 
herence of the gel sub to the support or to the in 
tervening substrata if any. This adherence of 
the gel sub is controlled in practice by controlling 
the 'strength' of the gel Subbing solution, that 
is, the solvent or softening power of the Subbing 
solution on the cellulose derivative material Or 
intervening substrata. This control of solvent or 
Softening power of the solution is accomplished 
by regulating the kind or amount of each of the 
solvents used in compounding it. A "strong' gel 
Subbing solution is, accordingly, one which has a 
relatively strong solvent, softening or swelling 
action on the support material and causes the 
deposited gel Sub to adhere tenaciously thereto, 
while a “weak' subbing solution is one which is 
only weakly solvent with respect to the support 
material and will cause the deposited gelatin 
coating to adhere only slightly. In general, it 
may be said that the stronger the gel Subbing 
solution, the greater will be the degree of ad 
herence of the sub to the Support and the greater 
the brittleness of the completed film. 
The problem of obtaining proper adherence of 

the emulsion without an undue increase in brit 
tleness is a difficult one, especially when dealing 
with the so-called safety types of films in which 
the support is formed from a cellulose Organic de 
rivative, such as cellulose acetate. When em 
ploying cellulose nitrate as the support, it is pos 
sible to use a relatively weak gel subbing Solution 
and thus, to a certain extent, to keep the ad 
herence (and consequently brittleness) down to 
approximately the proper value, but with cellu 
lose organic derivative supports, such as those 
formed of cellulose acetate, or cellulose acetate 
propionate, for example, much stronger subbing 
solutions must be employed with the result that 
excessive adherence, and therefore excessive brit 
tleness occurs. It has accordingly been neces 
sary with this latter type of support, first to ap 
ply a thin cellulose nitrate undercoat (which can 
itself be subbed with relatively weak Subbing S0 
lutions), and then to apply a gel Sub to the ni 
trate surface, followed by the emulsion coating, 
but this is disadvantageous because of the fact 
that it introduces a certain amount of cellulose 

10 

5 

20 

25 

80 

35 

40 

45 

50 

55 



O 

20 

25 

30 

45 

50 

55 

60 

s 

70 

75 

2 
nitrate into the finished film, making it difficult 
to meet the underwriters' specifications for safety 
film. 
A number of expedients have been proposed in 

the prior art in an attempt to solve this problem 
of obtaining proper flexibility without an undue 
Sacrifice of emulsion adherence. For example, 
the use of an undercoat of rubber or similar Cush 
ioning material underneath the emulsion has been 
suggested, but it has been found that, similarly 
to cellulose derivative undercoats, the impact 
arising from rupture of the emulsion is transmit- ". 
ted through the rubber layer, causing it to break, 
and that this break is carried on into the mate 
rial of the underlying support. Somewhat sim 
ilar to such products, and suffering many of the 
Same defects, are various laminated structures in 
which bases consisting of cellulose organic de 
rivatives or other materials have applied there 
Over a layer or layers of resinous or rubber-like 
materials of Substantial thickness, these layers 
constituting a material part of the support and 
being applied, either in the form of separate 
sheets united to the base by appropriate cement, 
or deposited, as coatings, from appropriate solu 
tions. 

It is the principal object of the present inven 
tion to overcome the above-mentioned prior art 
difficulties and to provide a photographic film 
having a high degree of flexibility or freedom 
from brittleness and at the same time satis 
factory emulsion adherence. A further object is 
to provide an improved type of safety film in 
which flexibility is rendered completely inde 
pendent of the degree of adherence between the 
emulsion and the underlying substrata. A specific 
object is to provide a film having a colloid-resin 
mixed Sub between the light-sensitive gelatin 
layer and the film base or support. Other objects 
will appear hereinafter. 

I have found that if the film support is subbed 
or coated with a thin layer consisting essentially 
of a mixture of a colloidal material such as gel 
atin and a glyptal resin, subbing solutions of 
widely varying strength may be employed in the 
Subbing operation and the gelatin emulsion may 
be bound to the mixed gelatin-resin sub or other 
SubStrata as tightly as desired without giving rise 
to brittleness of the finished photographic film as 
a whole. In other words, the use of gelatin 
glyptal mixed subs renders the matter of flex 
ibility of such films substantially independent of 
the degree of adherence existing between the 
emulsion and the underlying substrata. 

I have also found that a mixed gelatin-glyptal 
Sub may be used alone to take the place of the 
various Substrata heretofore employed, since it 
is compatible with and can be made to stick to 
the cellulose derivative material of the film base 
Or support and is of such character that the gel 
atin emulsion will readily adhere thereto. In 
Some cases it may be desirable to employ this 
mixed type of sub in connection with other sub 
strata or undercoats as will more fully' appear 
hereinafter. 

I have found that the glyptal resins, when used 
in accordance with the invention herein described, 
are entirely compatible with the material of the 
film base and are also compatible with the photo 
graphic emulsion, in that they do not fog or re 
duce the sensitivity thereof, or adversely affect 
any of the various processing steps to which the 
film is Subjected during development. 
In the accompanying drawings I have illus 

trated in greatly exaggerated Section Several film 
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structures produced in accordance with my in 
vention and a test by which the flexibility of such 
films may be determined. 

Fig. 1 is a section through the body of a com 
pleted photographic film produced in accordance 
with my invention and comprising a single col 
loid-resin Sub underlying the emulsion. 

Fig. 2 is a section through another modification 
in which a cellulose derivative undercoat has been 
employed underneath a mixed sub. 

Fig. 3 is a section through a modification in 
which a cellulose-derivative-resin mixed layer 
has been used as an undercoat and a gel sub laid 
Over the undercoat. 

Fig. 4 is a further modification in which a cel 
lulose-derivative-resin mixed undercoat has been 
employed in connection with a gel-resin mixed 
Sub. 

Figs. 5 and 6 illustrate the manner of carrying 
Out a brittleness test as described herein. 

Figs. 7 and 8 illustrate the behavior of a rel 
atively brittle. film when subjected to the test 
illustrated in Figs. 5 and 6. 

Figs. 9, 10, 11, and 12 illustrate the behavior 
of films such as shown in Figs. 1, 2, 3, and 4, re 
Spectively, when subjected to the brittleness test. 

In the following examples and description, I 
have set forth several of the preferred embodi 
ments of my invention, but they are included 
merely for purposes of illustration and not as a 
limitation thereof. 

In carrying out my invention, the film base or 
Support, which is preferably composed of a cel 
lulose Organic ester material, such as cellulose 
acetate or cellulose acetate propionate, is subbed 
Or Coated with an extremely thin layer of a col 
loid-resin mixture, such as a gelatin-glyptal resin 
mixture. The resin to be employed in this mixed 
Sub is preferably a glyptal resin (sometimes sold 
under the trade name Rezyl). These resins are 
the products formed by reacting a polyhydric 
alcohol, Such as glycerin, with a polybasic acid, 
Such as phthalic acid or its anhydride. A typical 
method of preparation is described on page 293 
of the 1923 edition of the text by Carleton Ellis, 
entitled "Synthetic Resins and Plastics', published 
by the Chemical Catalog Company. Also included 
in this category are the alkyd resins, a modified 
type of glyptal which may be prepared, for ex 
ample, by reacting a polybasic organic acid with 
an alcohol having three or more hydroxyl groups 
in the molecule, a dihydric alcohol, and a dibasic 
acid. The nature of these resins is more fully 
described in an article beginning on page 971 of 
volume 25 of the Journal of Industrial and En 
gineering Chemistry, (1933), 
The colloidal component of the mixed sub is 

preferably gelatin, although it may be a cellulose 
derivative, such as cellulose acetate or similar 
colloidal materials which are compatible with the 
material of the film base to which they are ap 
plied. 
The subbing operation may be carried out by 

any convenient technique well known to those 
skilled in the art of film making. The material 
may, for example, be applied from a 3-5% solu 
tion of the Solid material in appropriate solvents. 
After drying, the usual light-sensitive gelatino 
silver halide emulsion may be coated directly 
Onto the gelatin-glyptal-subbed surface to which 
it strongly adheres, 
The application of the gelatin-resin mixture 

to the film support may be accomplished by any 
of the subbing operations well known to the art, 
such as immersion, bead application, or other 
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2,096,675 
Wise. The material may be subbed on One or 
both sides, depending upon the type of film being 
produced. For example, in making X-ray film 
the emulsicn is deposited on both sides of the 
support. In producing this type of film in ac 
cordance with my invention the support is subbed 
on both sides with the gelatin-resin mixture and 
the emulsion coated on both the subbed surfaces. 

Eacample 1 

In producing a film in accordance with one 
form of my invention, a support consisting of a 
sheet or film of cellulose acetate is led through 
an immersion type hopper containing a solution 
prepared as indicated below. 
A gelatin solution is made up having the fol 

lowing composition: 
Percent by Weight 

Gelatin---------------------------------- 1.2 
Acetic acid------------------------------- 1.2 
Water----------------------------------- 3.0 
Acetone --------------------------------- 70.0 
Ethyl alcohol---------------------------- 24.6 
To 97 parts by weight of this solution are added 
3 parts by weight of a glyptal resin, for example, 
a resin such as that sold under the trade names 
“Bakelite BR51' or “Bakelite BR671.' 
The support after leaving the subbing apparatus 

is led through an appropriate drying apparatus 
maintained at a temperature of 120-200 F. 
where the solvents are evaporated fross the Sur 
face of the material, with the result that a strong 
ly adherent gelatin-resin layer of approximately 
00008 inch in thickness is formed. An appro 
priate gelatino-silver halide emulsion coating is 
then applied in the usual manner, thus complet 
ing the film. A film produced as outlined above 
is illustrated in Fig. 1. 

Eacample 2 
A film support consisting of a sheet or film of 

90% precipitation value cellulose acetate of the 
type customarily employed in the manufacture of 
safety film is subbed, preferably just after it has 
been stripped from the surface upon which it is 
formed, with a solution of the following compo 
sition, the percentages being by weight: 

w Percent 

Cellulose acetate (69% precipitation value 
29 second viscosity by the dropping ball 
method) ----------------------------- 2-6 

Acetone-------------------------------- 77 
Ethyl alcohol (95%)-------------------- 21-17 
The coated film is then dried at approximately 

120° F. producing thereon an extremely thin 
tightly adhering acetate layer, after which the 
film is subbed with a gelatin-glyptal resin solu 
tion such as described in Example l, dried and 
finally coated with emulsion as in that example. 
The resulting product is illustrated in Fig. 2. 
I prefer to use a cellulose acetate of low pre 

cipitation value (of the order of 69%) because 
of the greater ease of subsequent subbing with 
gelatin solutions as contrasted, for example, to an 
acetate of 90% precipitation value, although I 
do not exclude the use of the latter material nor 
of other types of acetate. The advantage of us 
ing the lower precipitation value material lies 
in the fact, which I have discovered, that it is 
easier to cause a gelatin-containing composition, 
Such as the gelatin-resin mixture herein de 
scribed or other gelatin subbing compositions, 
to adhere to a cellulose acetate surface of 69% 

3 
precipitation value, for example, than to one 
composed of an acetate of 90% precipitation 
value. Although I do not confine myself to any 
particular explanation of this phenomenon, I be 
lieve it to be due to the greater proportion of hy 
droxyl groups present in the 69% material due to 
more extensive hydrolysis, the 69% material con 
taining 38-39% acetyl, as compared to 40-41% 
acetyl for the 90% material. 
Although I can produce a wholly satisfactory 

product without the use of the first (cellulose 
acetate) layer just described, I have found that 
there is a distinct advantage in doing so, since 
the thin acetate layer seals in the plasticizer or 
softener which is always present in the film base, 
and thus prevents its interference with the proper 

: drying down and adherence of the gelatin-resin 
or other gelatin sub applied thereafter. 

Eacample 3 

A sheet or film of 90% precipitation value cellu 
lose acetate is coated with a solution having ap 
proximately the following composition, the per 
centages being by Weight: 

Percent 
Cellulose acetate (69% precipitation value 
29 second viscosity by dropping ball 
method ------------------------------- 

Glypital resin (Bakelite BR51)----------- 
3.0 
1.5 

Acetone (or Methyl CelloSolve).------------ 75.5 
Ethyl alcohol (95%)--...------------------- 20.0 
The coated support is dried as in the previous 

examples, after which it is subbed with a solution.’ 
of approximately the following composition, per' . 
centages being by weight: 

Percent 
Gelatin--------------------------------- 1.2 
Acetic acid------------------------------ .12 
Water ---------------------------------- . 5.0 
Acetone -------------------------------- 70.0 
Ethyl alcohol (95%)--------------------- 23.68 
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After appropriate drying the Support is then 
coated with emulsion, resulting in a product such 
as illustrated in Fig. 3. 

Eacample 4 

In a still further modification of my invention 
I may employ a resin as a component of both 
the cellulose acetate undercoat and the gelatin 
Sub. In accordance with this modification a cel 
lulose acetate support, for example, is coated with 
a cellulose acetate-resin composition of the type 
given in Example 3. After drying, the coated 
surface is subbed with a gelatin-resin composition 
of the type indicated in Example 1. 
ing this coating, the emulsion coating is deposited 
on the subbed surface as before, the result being 
illustrated in Fig. 4. 
The solvents employed for making up the vari 

ous subbing solutions will of course be selected 
upon the basis of the particular resin dealt with 
and the material of the support or film base to 
which the solutions are to be applied. Inasmuch 
as the solvents for these materials are well with 
in the knowledge of those skilled in the art no 
further explanation in respect to them is con 
sidered necessary. 
The material of the support may be composed 

of any suitable cellulose organic derivative mate 
rial, such as cellulose acetate, cellulose propionate, 
cellulose butyrate, or a mixed cellulose organic 
ester, such as cellulose acetate propionate, cellu 
lose acetate butyrate, cellulose acetate stearate, 
and the like. Although not limited thereto, my 
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invention relates primarily to the manufacture 
of the so-called safety types of photographic film 
in which the support is composed of a relatively 
non-inflammable material, such as the cellulose 
organic esters, since it is with this type of mate 
rial that the problem of brittleness is most severe. 
Although in the above examples, I have found 

it convenient to illustrate my invention by refer 
ence to photographic films coated or subbed on 
one side only, the use of gelatin- or other colloid 
resin mixed subs as herein described, may be ap 
plied with equal success to products, such as por 
trait film, in which a coating of gelatin is deposit 
ed on the surface opposite the emulsion coating to 
give greater flatness to the film or X-ray film 
which is gel- and emulsion-coated on both Sur 
faces. It will be apparent that in such products, 
it is as necessary to prevent brittleness arising 
from the application of the gelatin or other subs 
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on one side of the film as on the other. I have 
found that brittleness is as effectively prevented 
by the use of the colloid-resin layers in accordance 
with my invention as in the case of those films 
which have layers or coatings on one Surface 
Only. 
The improvement made possible by my inven 

tion will now be made clear by a discussion of the 
results obtained in carrying out certain tests. On 
the finished emulsion-coated film. These are 
the so-called dry stripping, wet stripping, and 
brittleness or flexibility tests. 
The dry stripping test is carried out as follows: 

A piece of the complete emulsion-coated film of a 
convenient size, say, 6 inches wide by 40 inches 
long, is held at one end with both hands with the 
emulsion side toward the operator and is then 
torn lengthwise with successive quick motions of 
one hand, the tearing generally being carried out 
at a slight angle to the edge of the strip in order 
to obtain an oblique tear. The tears thus pro 
duced are more or less jagged. An attempt is 
now made to pull back the emulsion coating from 
the film with the fingernails and the degree to 
which the emulsion separates from the Support 
is a measure of its adherence. It will, of course, 
be understood that the standards of emulsion ad 
herence will vary for different types of film and 
what is considered satisfactory for one film may 
not be satisfactory for another. For example, 
stripping (emulsion adherence) is said to be satis 
factory for X-ray film if the emulsion cannot be 
stripped back more than three or four inches. For 
Cine film, on the other hand, the stripping should 
not be greater than about 4 of an inch. 
The wet stripping test is carried Out as foll 

lows: A strip of the emulsion-coated film of con 
vcnient size is soaked in Water at 70 F. for ten 
minutes. It is then removed from the water and 
fixed on a flat surface with the emulsion side up. 
The emulsion is then gouged or creased with the 
fingernails at points near the middle and end of 
the strip, each nail Scratch tearing the emulsion 
away from the Support to a certain extent. The 
scratched placed are then rubbed with consider 
able force with the balls of the fingertips for sev 
eral seconds. A film is said to have Satisfactory 
wet stripping (emulsion adherence) properties 
when no peeling, or substantially no peeling, of 
the emulsion occurs as a result of this rubbing 
action. Wet stripping is said to be unsatisfactory 
when an appreciable or large amount of the emul 
sion comes off. For most types of film it should 
not be possible to remove pieces wider than 4 
inch by this test. 
The test customarily employed for determining 
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the brittleness of X-ray and portrait film is car 
ried out as follows: A strip of film of convenient 
size is heated for forty-five minutes in a brittle 
ness oven in which air having a controlled rela 
tive humidity of 20-25% and a temperature of 
110-120 F. is circulated. The film is then re 
moved from the oven and folded at ten different 
places along the strip by pressing the fold Sud 
denly between the forefinger and the thumb. If 
the film is brittle, this sudden folding will cause 
it to break or snap in two at the fold. The flexi 
bility may be defined in terms of freedom from 
brittleness which may be figured directly in per 
centages from the results of the test. For exam 
ple, a film is said to be 60% free from brittleness 
if it ruptures at only four out of ten folds. 
Another test for brittleness customarily applied 

to Cine film consists in heating a sample of the 
film at 90-100° C. for one hour, after which the 
film is folded between the thumb and finger in 
Several places, with the emulsion side up. If a 
break occurs all the way across, the film is said 
to be "brittle'. If the break extends only half 
Way across, the film is said to be "slightly brit 
tle', while if the break does not extend more 
than a quarter of the Way across, the film is said 
to be "very slightly brittle'. If no break occurs, 
the film is “non-brittle.' 

Referring now to the drawings, in Fig. 1 I have 
illustrated a section through a photographic film 
of the so-called safety type produced substantial 
ly in accordance with Example 1 above, in which 
the letter A designates a cellulose derivative Sup 
port composed of cellulose acetate, for example. 
Superimposed on and tightly adhering thereto 
is an extremely thin undercoat or substratum B 
Composed of a mixed colloid-resin sub, such as 
a mixture of gelatin and a glyptal or alkyd resin, 
this undercoat being approximately .00008 inch 
in thickness. D is the final gelatino-silver-halide 
emulsion layer which adheres tightly to the 
nixed Sub B. 

Fig. 2 represents a film structure prepared sub 
Stantially as described in Example 2 and differ 
ing from that of Fig. 1, in that the film base A 
has deposited thereon an extremely thin under 
coat C of low precipitation value cellulose ace 
tate. In this case the mixed gelatin-resin sub 
B, of substantially the same thickness as the 
undercoat, is deposited on, and adheres closely 
to, the undercoat C. 

Fig. 3 represents a film structure in which the 
support or film base A is first provided with an 
undercoat F comprising a mixture of cellulose 
acetate and a resin. In this modification a gela 
tin SubE of the customary type is deposited upon 
the mixed acetate-resin undercoat F, the emul 
sion D being applied as in the previous modifica 
tions. 

In Fig. 4 I have illustrated a still further modi 
fication of my invention in which the film base 
A is first provided with a mixed cellulose acetate 
resin undercoat F upon which is deposited the 
mixed gelatin-resin sub B, followed by the emul 
Sion D. 

Figs. 5 and 6 illustrate graphically the manner 
of carrying out the brittleness test above referred 
to. The film A, after removal from the brittle 
ness oven, is folded at a given place into the form 
of a short loop, the gelatin layer D being outer 
most. This loop is then closed by means of the 
forefinger and thumb, the pressure being applied 
as suddenly as possible in the direction indicated 
by the arrows in Fig. 6. 
In Figs. 7 and 8, there are illustrated the results 
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2,096,675 
obtained when a prior art type of photographic 
film is subjected to the test illustrated in Figs. 5 
and 6. This film comprises a support A, a tightly 
adhering cellulose derivative undercoat X Over 
the support, a gel sub Y over the cellulose deriva 
tive undercoat, and an emulsion layer D over the 
gel sub. It will be seen that the crack starting 
in the emulsion penetrates through the sub layer 
Y, the undercoat X, and goes on into the material 
of the support. This crack almost invariably 
continues on through the support with the result 
shown in Flg. 8. - 

Fig. 9 illustrates the results obtained when a 
film prepared, for example, as described in Ex 
ample 1 and employing the colloid-resin under 
coats of my invention is subjected to the test 
illustrated in Figs. 5 and 6. Contrary to what 
would normally be expected, it is found that, not 
withstanding the fact that the mixed gelatin 
resin Sub B has been bound tightly to the film 
base A and the emulsion D has been likewise 
tightly bound to the sub B, the crack starting 
in the two upper layers is not transmitted through 
the body of the film base. Corresponding results 
are obtained when the film structures of Figs. 
2, 3, and 4 prepared, respectively, in accordance 
with Examples 2, 3, and 4 above, are subjected to 
this same test. While the emulsion and the 
underlying layers may crack when the film is 
flexed, the rupture in no case penetrates into the 
body of the film base. These results strikingly 
illustrate the fact that a photographic film pro 
duced in accordance with my invention is char 
acterized by the unusual property of substantially 
100% freedom from brittleness or, in other words, it has 100% flexibility. 
In addition to this remarkable property, films 

produced in accordance with my invention re 
Spond Satisfactorily to both the wet and dry 
stripping tests above described. In this con 
nection it should be pointed out that one of the 
Outstanding features of my invention is the fact 
that the adherence of the emulsion may be regul 
lated without regard to the flexibility of the film. 
In other words, it is possible to produce a film in 
which the emulsion adheres to the support with 
the highest practicable degree of tenacity with 
out inducing any brittleness in the film as a 
whole, or causing the support material to break 
on bending, either during cinematographic or 
other use, or when subjected to the tests herein 

O 

described. While I offer no particular explana 
tion or theory to account for the unusual and 
unexpected results obtained in practice of my in 
vention, it is evident that the mixed colloid-resin 
subs or undercoats herein described offer Some 
means of dissipating the impact on the film base 
of the rupturing emulsion and underlying layers. 
This effect is to be distinguished from the mere 
cushioning effect characteristic of elastic or semi 
elastic materials. In many, although not all 
cases, the break occurring in the emulsion will 
penetrate even the lowermost undercoat, and 
these layers may even be released from the sup 
port to a slight degree, but in no case does the 
break penetrate the material of the support 
itself. 
What I claim is: 
1. A photographic film having satisfactory flex 

ibility and free from brittleness, comprising a 
cellulose organic derivative support and a photo 
graphically sensitive colloid layer adhesively 
joined to the support by an intervening layer 
comprising an extremely thin sub composed of 

's a mixture of gelatin and a resin. 
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2. A photographic film having satisfactory flex 

ibility and free from brittleness, comprising a 
cellulose organic derivative support and a photo 
graphically sensitive colloid layer adhesively 
joined to the support by an intervening layer 
comprising an extremely thin sub composed of a 
mixture of gelatin and a synthetic resin. 

3. A photographic film having satisfactory flex 
ibility and free from brittleness, comprising a 
cellulose organic derivative support and a photo 
graphically sensitive colloid layer adhesively 
joined to the support by an intervening layer 
comprising an extremely thin sub composed of a 
mixture of gelatin and a polybasic acid-poly 
hydric alcohol resin. 

4. A photographic film having satisfactory flex 
ibility and free from brittleness, comprising a 
cellulose organic derivative support and a photo 
graphically sensitive colloid layer adhesively 
joined to the support by an intervening layer 
comprising an extremely thin sub composed of a 
mixture of gelatin and an alkyd resin. 

5. A photographic film having satisfactory flex 
ibility and free from brittleness, comprising a 
cellulose organic acid ester support and a photo 
graphically sensitive colloid layer adhesively 
joined to the support by a composite layer com 
prising an extremely thin cellulose derivative sub 
adhesively joined to the support and an extremely 
thin sub composed of a mixture of gelatin and 
resin adhesively joined to the cellulose deriva 
tive sub and to the sensitive colloid layer. 

6. A photographic film having satisfactory flex 
ibility and free from brittleness, comprising a 
cellulose organic acid ester support and a photo 
graphically sensitive colloid layer adhesively 
joined to the Support by a composite layer com 
prising an extremely thin cellulose derivative sub 
adhesively joined to the support and an extremely 
thin sub composed of a mixture of gelatin and a 
synthetic resin adhesively joined to the cellulose 
derivative sub and to the sensitive colloid layer. 

7. A photographic film having satisfactory flex 
ibility and free from brittleness, comprising a 
cellulose organic acid ester support and a photo 
graphically sensitive colloid layer adhesively 
joined to the support by a composite layer com 
prising an extremely thin cellulose derivative sub 
adhesively joined to the support and an extremely 
thin sub composed of a mixture of gelatin and 
a polybasic acid-polyhydric alcohol resin adhe 
sively joined to the cellulose derivative sub and 
to the sensitive colloid layer. 

8. A photographic film having satisfactory flex 
ibility and free from brittleness, comprising a 
cellulose organic acid ester support and a photo 
graphically sensitive colloid layer adhesively 
joined to the support by a composite layer com 
prising an extremely thin cellulose derivative sub 
adhesively joined to the support and an extremely 
thin sub composed of a mixture of gelatin and 
an alkyd resin adhesively joined to the cellulose 
derivative sub and to the sensitive colloid layer. 

9. A photographic film having satisfactory flex 
ibility and free from brittleness comprising a 
cellulose acetate support and a photographically 
sensitive colloid layer adhesively joined to the 
support by an intervening composite layer Com 
prising an extremely thin cellulose acetate Sub 
adhesively joined to the support and an extremely 
thin sub composed of a mixture of gelatin and 
resin adhesively joined to the cellulose acetate 
sub and to the sensitive colloid layer. 

10. A photographic film having satisfactory 
flexibility and free from brittleness, comprising 
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6 
a cellulose organic acid ester support and a 
photographically sensitive colloid layer adhesive 
ly joined to the support by an intervening com 
posite layer comprising an extremely thin sub 
composed of a mixture of a cellulose organic acid 
ester and a resin adhesively joined to the sup 
port and a gel sub adhesively joined to the mixed 
sub and to the sensitive colloid layer. 

11. A photographic film having satisfactory 
flexibility and free from brittleness, comprising a 
cellulose organic acid ester support and a photo 
graphically sensitive colloid layer adhesively 
joined to the support by an intervening composite 
layer comprising an extremely thin sub composed 
of a mixture of a cellulose Organic acid ester and 
a synthetic resin adhesively joined to the sup 
port and a gel sub adhesively joined to the mixed 
sub and to the sensitive colloid layer. 

12. A photographic film having satisfactory 
flexibility and free from brittleness, comprising a 
cellulose organic acid ester support and a photo 
graphically sensitive colloid layer adhesively 
joined to the support by an intervening composite 
layer comprising an extremely thin sub composed 
of a mixture of a cellulose Organic acid ester and 
a polybasic acid-polyhydric alcohol resin ad 
hesively joined to the support and a gel sub 
adhesively joined to the mixed sub and to the 
sensitive colloid layer. 

13. A photographic film having satisfactory 
flexibility and free from brittleness, comprising 
a cellulose acetate support and a photograph 
ically sensitive Colloid layer adhesively joined to 
the support by an intervening composite layer 
comprising an extremely thin sub composed of 
a mixture of cellulose acetate and a resin ad 
hesively joined to the Support and a gel sub ad 
hesively joined to the mixed sub and to the sensi 
tive colloid layer. 

14. A photographic film having satisfactory 
flexibility and free from brittleness, comprising 
a cellulose acetate support and a photographically 
sensitive colloid layer adhesively joined to the 
support by an intervening composite layer Com 
prising an extremely thin sub composed of a mix 
ture of cellulose acetate and a synthetic resin 
adhesively joined to the support and a gel Sub 
adhesively joined to the mixed sub and to the sen 
sitive colloid layer. 

15. A photographic film having satisfactory 
- flexibility and free from brittleness, comprising a 
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fully esterified cellulose acetate support and a 
photographically sensitive colloid layer adhesively 
joined to the support by an intervening composite 
layer composed of an extremely thin Sub Com 
posed of a mixture of low precipitation value cel 
lulose acetate and a polybasic acid-polyhydric 
alcohol resin adhesively joined to the Support 
and a gel sub adhesively joined to the mixed sub 
and to the sensitive colloid layer. 

16. A photographic film having satisfactory 
flexibility and free from brittleness, comprising 
a cellulose organic acid ester support and a photo 
graphically sensitive layer adhesively joined to 
the support by an intervening layer comprising an 
extremely thin sub composed of a mixture of a 
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cellulose organic acid ester and a resin adhesively 
joined to the support and an extremely thin sub 
composed of a mixture of gelatin and a resin 
adhesively joined to the first named mixed sub 
and to the sensitive colold layer. 

17. A photographic film having satisfactory 
flexibility and free from brittleness, comprising 
a cellulose Organic acid ester support and a photo 
graphically sensitive colloid layer adhesively 
joined to the support by an intervening composite 
layer comprising an extremely thin sub com 
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posed of a mixture of a cellulose Organic acid 
ester and a synthetic resin adhesively joined to the 
support and an extremely thin sub composed of 
a mixture of gelatin and a synthetic resin ad 
hesively joined to the first named mixed sub and 
to the sensitive colloid layer. 

18. A photographic film having satisfactory 
flexibility and free from brittleness, comprising 
a cellulose organic acid ester support and a photo 
graphically sensitive colloid layer adhesively 
joined to the support by an intervening composite 
layer comprising an extremely thin Sub composed 
of a mixture of a cellulose organic acid ester and 
a polybasic acid-polyhydric alcohol resin adhe 
sively joined to the support and an extremely thin 
sub composed of a mixture of gelatin and a poly 
basic acid-polyhydric alcohol resin adhesively 
joined to the first named mixed sub and to the 
sensitive colloid layer. 

19. A photographic film having satisfactory 
flexibility and free from brittleness, comprising a 
cellulose acetate Support and a photographically 
Sensitive colloid layer adhesively joined to the 
Support by an intervening composite layer con 
prising an extremely thin Sub composed of a mix 
ture of cellulose acetate and a resin adhesively 
joined to the support and an extremely thin sub 
composed of a mixture of gelatin and a resin ad 
hesively joined to the first named mixed Sub and 
to the sensitive colloid layer. 

20. A photographic film having satisfactory 
flexibility and free from brittleness, comprising a 
cellulose acetate support and a photographically 
sensitive colloid layer adhesively joined to the 
Support by an intervening composite layer com 
prising an extremely thin sub composed of a mix 
ture of cellulose acetate and a Synthetic resin 
adhesively joined to the Support and an extreme 
ly thin sub composed of a mixture of gelatin and 
a resin adhesively joined to the first named mixed 
sub and to the sensitive colloid layer. 

21. A photographic film having satisfactory 
flexibility and free from brittleness, comprising 
a cellulose acetate support and a photograph 
ically sensitive colloid layer adhesively joined to 
the support by an intervening composite layer 
comprising an extremely thin sub composed of a 
mixture of cellulose acetate and a polybasic 
acid-polyhydric alcohol resin adhesively joined 
to the support and an extremely thin sub Com 
posed of a mixture of gelatin and a polybasic 
acid-polyhydric alcohol resin adhesively joined 
to the first named mixed sub and to the sensitive 
colloid layer. 
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