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This invention relates to photography and 
more particularly it relates to a process of trans 
ferring a colloid silver halide emulsion layer or 
Silver image-bearing layer to a blank film having 
an outer layer composed of a thermally-reversi 
ble colloid. Still more particularly it relates 
to such a process wherein the adherence be 
tween the blank film and the silver halide layer 
or silver image-bearing layer is improved by a 
heating step, 
An object of this invention is to provide in 

provements in the art of stripping layers from 
photographic elements and transferring them 
to another base. Another object is to provide 
Such a proceSS Wherein the anchorage between 
the transferred layer to the new base is en 
hanced. A further object is to provide a simple 
and economical process for improving the an 
chorage between a perforated blank film and 
the removable colloid silver halide or silver 
image-bearing layer of a perforated motion pic 
ture Stripping film. Still other objects will be 
apparent from the following description of the 
iVention. 
Warious type of stripping films are known 

which consist of a water-permeable, thermally 
reversible colloid-silver halide emulsion layer 
which is releasably joined to a support such as 
a cellulose derivative, e.g., cellulose nitrate, cel 
lulose acetate, cellulose propionate, 
acetate butyrate, etc., a superpolymer, e. g., 
polyvinyl acetal or a super polyanide (nylon) ; 
baryta, coated paper, metal glass, etc., or to an 
other colloid silver halide emulsion layer or other 

3, 

water-permeable colloid layer. On Such a Support 
by means of a water-soluble or other adhesive. 
The outer Water-permeable colloid or image 
bearing layer is generally transferred after ex 
posure and, in some cases, after developement, 
and fixing to a blank film. The colloid is gen 
erally composed of gelatin, The blank film gen 
erally consists of a thin, flexible film base which 
has superimposed thereon a thin gelatin layer 
which may contain a hardener, e. g., chrone 
alum, dimethylol urea, etc., and/or an acid, 
e.g., acetic, lactic, citric, Sulfuric, etc., or a base, 
e. g., sodium hydroxide depending on the pH 
desired. The two gelatin layers of the respective 
films are pressed into contact and the image 
bearing layer is stripped from its original Sup 
port. 

It has been found that the anchorage between 
the colloid surfaces of the blank film and the 
colloid image-bearing layer of the photographic 
stripping element, e. g., stripping film can be 
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Operation and the stripping operation. 
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markedly improved by applying heat in the form 
of infra-red radiation to the combined strip 
ping and blank films between the registration 

The tem 
perature during this heating stage should not 
be excessive, but yet sufficient to impart a slight 
tackiness to the Surface of the thermally-reversi 
ble colloid and/or reduce the viscosity of the 
Stripping layer. 
In a further aspect of the invention a new 

stripping film has been developed which facil 
itates the transfer stripping operation. . This 
film contains a colloidal material which is 
strongly absorptive of infra-red radiations in the 
stripping layer. The film is illustrated in Exam 
ple V below. 

In the case of transfer and stripping opera 
tions for perforated motion picture film, it has 
been difficult to Secure adequate adherence in 
the area of the film perforations. It has been 
discovered that the adherence in such areas can 
be markedly improved by giving the light-sensi 
tive film elements an extra exposure, e.g., a flash 
exposure to light, in the vicinity of the perfora 
tions, following which the film is developed, 
fixed, washed and dried. The heating with in 
fra-red then follows While the blank film and the 
Stripping film are in registration contact. The 
flash expOSure causes fogging of the light-sensi 
tive Silver salts and the infra-red rays produce 
an increased localized heating in such areas 
thereby causing a higher degree of adherence at 
the edges than is obtainable without such pre 
fogging. . 

An alternative method of improving the ad 
herence in the areas adjacent the film perfora 
tions is by using a blank film which contains co 
loidal particles of infra-red absorbing materials 
including colloidal metals, e. g., silver, lead, an 
timony, bismuth, copper, etc., or colloidal carbon. 
A practical manner of carrying out the proc 

eSSes just described Will now be outlined With 
reference to the accompanying drawing wherein: 

Fig. 1 is a schematic view in elevation of an 
apparatus. 

Fig. 2 is a Schematic view in elevation of a 
modified Stripping device. 

iFig. 3 is a schematic view of another modified 
stripping device. 

Referring now to the drawing a reel f of an 
exposed front filin or stripping film 2 of the 
type described in Jennings U. S. Patent 2,462,503 
is passed through a tank 3 which contains an 
agileOS Solution of one or more surface active 

5 agents and has its pH adjusted within a range 
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of 1 to 4.5. The film is directed during its pas 
Sage by means of a series of guide rollers . It 
then passes between a pair of rollers 5 where it 
meets and is placed in approximate registration 
contact with a gelatin blank film 6 which un 
Winds from a roll . The gelatin surface of the 
blank film is lightly pressed into contact with 
the gelatin surface of the stripping film 2. The 
tWo films then pass through a registration de 
Vice which, as shown in the schematic modifica 
tion of the device, consists of a relatively large 
sprocket wheel 8 and an interfitting back-up roll 
9. The two films 2 and 8 are pressed into exact 
registration contact in this device. The com 
bined film 2 is then passed through a heating 
ZOne where the temperature is adjusted so. 
that the gelatin Surfaces of the films blend to 
gether and the emulsion-transfer is facilitated. 
In the embodiment shown, this is accomplished 
by means of infra-red lamps if which are dis 
posed above and below the film element in its 
line of travel. The film then passes to a strip 
ping roll 2 where the blank film with the ad 
herent outer image-bearing layer is stripped from 
the remaining image-bearing layer on the orig 
inal film base. This is accomplished in Fig. 1 by 
passing the combined film over a stripping roll 
2 in air. The film containing the transferred 
emulsion layer and the original film. With its 
emulsion layer pass Separately to different sta 
tions where they can be washed, dried and/or 
Separately processed to Silver images if this ihas 
not already been done. 
The process is, of course, useful in transfer 

ring an exposed Stripping film. Which has already 
been developed, fixed, washed and/or dried before 
the registration transfer is effected. The sepa 
rate image bearing layers can be intensified to 
the proper degree of contrast after stripping in 
the event that the film has already been proc 
essed to silver images before the stripping trans 
fer Operation. 
The stripping films of the Jennings Patent 

2,462,503 consist of a film base bearing a colloid 
(e. g. gelatin) silver halide emulsion layer, a 
Stripping layer composed of a water-soluble mac 
romolecular acetal of a hydroxyl polymer (e. g. 
polyvinyl alcohol) having a plurality of recur 
ring intralinear 

-CH-) Hotr 
groups with an aldehyde containing a solubilizing 
group taken from the class consisting of hydro 
gen and a water-soluble salt-forming metal, 
which aldehyde is otherwise unsubstituted and a 
colloid (e. g. gelatin) silver halide emulsion layer. 

In the device shown in Fig. 2 a water jet 3 
inpinges on the films at the point of separation 
of the films on the stripping roll f2. 

In Fig. 3 the combined film after heating passes 
into a tank 4 which is filled with water to a level 
above the Stripping rol 2. 
The invention is, of course, not limited to a 

practicing of the invention in the apparatus 
Schematically described above. It can be carried 
out in the apparatus described in Conklin U. S. 
application Ser. No. 777,472, now Patent No. 
2,578,514, dated December 1, 1951, by placing 
an infra-red lamp or a series of infra-red-lamps 
near the periphery of registration wheel 2 and 
betWeen the registration rollers (viz., 3, 3 and 
32) and the pin retracting roller (viz., 35) of the 
aforesaid apparatus. The film can otherwise be 
treated, transferred, stripped, processed, etc., as 
described in that application. However, efficient 
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operation can be obtained with the Conklin ap 
paratus modified by the addition of the infra 
red heating means even. When the stripping and 
transfer operation is carried out after exposure 
and prior to development. 
The invention will be further illustrated but is 

not intended to be inited by the following ex 
amples. 

EXAMPLI: I 
A photographic stripping film like that de 

scribed in Example I of Jennings U. S. Patent 
2,462,503 was exposed to a multicolor scene in 
combination with a green-blind, red-sensitive 
film as described in that patent. The bipack 
front film was then Soaked for three iminutes 
in a solutionmadeby admixing the folloWing con 
stituents in the Order named: 
Citric acid, 40 grams 
Water and sodium hydroxide to make 500 cc. of 

a pH 7 solution 
Ethyl alcohol (95%) to make 1000 cc. 
Fornaldehyde (40 % aqueolus) , 20 cc. 
The solution was maintained at a temperature 

of about 70 F. during this period. The wet film 
was then rolled into registration contact with a 
gel biank film made by coating a thin cellulosic 
acetate film base with a solution containing 
4.60% gelatin, 0.80% chrome alum (10% aque 
ous solution), 0.02%. Saponin and the remainder 
water. This solution, however, was adjusted to 
a pH of 4.7 with sulfuric acid before coating. The 
combined films having their respective gelatin 
surfaces in adhesive contact were then heated 
by passing them between two 375 watt infra-red 
lamps which were maintained a distance of 8' 
apart and disposed on opposite sides of the films 
So that the surfaces were about 4' away from 
each lamp. The combined films Were then cooled 
to 72 F. in air and separated under water at 
72 F. The emulsion transfer to the gel blank 
Was uniforni and there was firm anchorage be 
tween the two gelatin surfaces of the respective 
finals. When similar films were treated in like 
manner without the heat treatment, the emu 
Sion transfer Was unreliable due to poor adher 
ence of the emulsion layer to the gelatin surface 
Of the blank film. 

EXAMEPLE III 
An exposed bipack front film of the type de 

scribed in Example I was developed for 15 min 
utes in the following developer solution: 
Na2SO3 (anhydrOldS) ------------------------- grams-- 90.0 
N-methyl-p-aminophenol Sulfuric acid salt 

grams-- 0.8 
Hydroduimone ------------------------- do---- 1.0 
Borax ----------------------------do---- 3.0 
KBr --------------------------- -do---- 0.1 
Water to make 1.0 liter. 
The developer Solution was maintained at a tem 
perature of 68° F. The developed film was then 
fixed for 15 minutes in a fixing solution made by 
admixing the following two Solutions: 

Solution. A 
Na2S2O3, Crystals ----------------- grams. 240 
Na2SO3, anhydrouS -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.- do---- 6 
Water (125 F.) ---------------------- cC.-- 600 

SolitiO B 
Boric acid ----------------------- grams.-- 6 
Acetic acid, 28% --------------------- cc - 35 
Potassium alum ------------------ grams-- 12 
Water ------------------------------cc220 --? 
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Solutions A and B when mixed form approxi 
mately 1 liter of fixing solution. The fixed film 
was washed for 20 minutes in Water and dried. 
Then the film was soaked for 85. Seconds in the 
following solution at a temperature of 68° F.: 
Citric acid, USP ------------------ gran S -- 6 
Monosodium phosphate (NaH2PO4.H2O) 

granS. - 5 
:4 --cC -?---------------------- ( %85) EPhOSphOric a,Cid 

Sodium tetralin Sulphonate -------- grams-- 25 
Sodium dodecyl sulfate mixture ---- do---- 25 
Water to make 1 liter. 

A mixture of sodium n-alkylsulfates of 10 to 8 car 
bon atoms predominating in sodium dodecyl sulfate. 
and rolled into contact with a gel blank film. The 
combined films were heated after the imanner de 
scribed in Example II and separated under Water 
maintained at 72° F. It was found that the 
emulsion transfer was superior to that obtained 
when no heating step was carried out after the 
films were pressed into registration contact. 

EXAMPLE 
A perforated motion picture stripping film of 

the type described in Example I of Jennings U. S. 
Patent 2,462,503 was exposed in combination with 
a green-blind, red-sensitive photographic film to 
a multicolor scene as described in that patent. 
The front or stripping film of the bipack was 
given a flash exposure along the edge areas to 
obtain fogging of such areas. The front film 
was then processed to form black and White 
images as described in Example III above. The 
rear film of the bipack was given a normal negan 
tive photographic processing. 
The dried front film was then passed through 

a tank containing the soaking solution (main 
tained at '72-'73° F.) described in Example II at 
a speed of 40 feet per minute so that the film was 
immersed in the tank for a period of 60 seconds. 
The front stripping film was then pressed into 
registration contact with a gel blank film as de 
scribed in Example I, heated and separated as 
described in that example. It was found that 
transfer around the edge was improved when the 
edge-fogged film was used as coil pared to a sini 
lar experiment wherein the film was not given a 
fogging exposure. 

????MPIE TV 

A nitrocellulose film base was provided with 
a thin gelatin coating to a weight of about 70 
mg. per sq. dec. from the following aqueous solu 
tion: 

Percent 
Gelatin -------------------------------- 4.60 
Saponin -------------------------------- 0.02 
Coloidal carbon (particle size 50 millimi 

Crons) ------------------------------- 0.20 
Sulfuric acid to adjust to pH 4.7. 
The gel bank film thus produced had a coating 
with a density to visible light of 0.2 to 0.5. 
An exposed bipack front Stripping film of the 

type described in Example I above was processed 
in the same manner as described in Example II 
except that a registration Sprocket was not used 
during the pressing of the film in registration 
contact. Instead, two interfitting pressure rollers 
were used. It was found that with a machine 
Speed of 40 feet per minute and a distance of 
8' between the pressure rollers and the strip 
ping rollers that the emulsion transfer was only 
50% complete when no heating was effected with 
the infrared lamp. However, when an infra-red 
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6 
lamp was placed between the pressure rollers and 
the stripping roller and disposed about 4' above 
the surface it was found that the transfer was 
100% complete with excellent adherence between 
the gelatin surface of the silver halide enulsion 
and the gelatin surface of the gel blank. 

EXAMPLE V 
A bipack front stripping film like that de 

scribed in Example I of Jennings U. S. Patent 
2,462,503 was made as described in that patent 
except that the stripping layer contained dis 
persed prefogged silver bromide. This stripping 
layer was made in the following manner: 
An o-Sulfobenzaldehyde acetal of immedium vis 

cosity 190% hydrolyzed polyvinyl alcohol was 
prepared in anhydrous ethylene glycol with phos 
phoric acid as catalyst. Reaction occurred to the 
extent of inserting 5% of Sulfonate sulfur of the 
total polygner weight. A solution prepared as 
follows from this polymer was coated between 
the emulsion layer's at 85 F. and 25 feet pe; 
minute. 
The above polymer in an amount of 168 grains 

was dissolved in 4872 cc, distilled water by heat 
ing at i40° F. for one hour. Eight co. of 3 molar 
NaOH, were them added, TiTo 4500 grams of this 
polymer solution were added 350 granas of a 5% 
aqueous solution of low viscosity 100% hydro 
lyzed polyvinyl alcohol. 
listilled H2O was added to take 8300 grams. 
168 cc, 3M, KBr solution were added. 
175 cc. 3M AgNO3 Solution were added rapidly 

at,85° F, 
pAg was adjusted to that of the adjacent silver 
iodobromide emulsion layer's using .31. BRr 
Solution. 

The above mixture was stirred for 4 hour at 110 
F. With a white photoflood lamp 3'' above the 
surface of the mixture, 160 (3. of 5% Saponin 
solution were added. pH was finally adjusted to 
7.0-l.1 at 85° F, using 1N NaOH and 1.2N HC. 
The above front fim was exposed to a Scene 

in bipageck combination with a r ir?ear filmin..." - "The 
front film was processed as in Example II. On 
stripping the front fin using the Soaking Solti 
tion described in. Example II, gel bank, and in 
fra-red heating as in Example it it was observes 
that stripping was easier (required less pulling) 
than for a control coating with no coiloidal silve 
in the Strip layer. 

This processed film developed up a silver den 
sity of about 0.10 in the strip layer. This can 
easily be increased in order to obtain larget' 
effects. When the films were stripped apart by 
bending the gel blank away froja the striping 
film, it was observed that the strip layer ad 
hered almost completely to the transferred eau 
sion layer. The stripping layer with its folloidal 
silver was easily removed by Water Washing and 
gentle rubbing action. 
The invention is, of course, not limited to the 

particular steps and apparatus described above. 
To the contrary the heating step inay be CGri 
kined with various other treating steps. It is 
especially useful in transfer and stripping oper 
ations of the kind described in Grunbine aid 
Unberger, application Serial No. 27,68, filed 
May 17, 1948, now abandoned, and Cruinbine 
and Umberger application Ser. No. 1.15,772, fil! Fd . 
September 14, 1949, wherein the archibra?e ber 
tween the gelatin surfaces of the gel blank fil!) 
and the gelatin-image bearing layer of the strip 
ping film is inproved by a diding an anionic, Wa 
ter-soluble, surface-active Wetting agent to the 

  



2,643,950 
7 

aqueous transferring bath and adjusting the pH 
to 4.5 or below, e. g., 1.0 to 4.5. It is also useful 
with the films and in the processes disclosed in 
Umberger Serial No. 115,943, filed September 15, 
1949, now U. S. Patent No. 2,612,446. 
This invention has the advantage that it pro 

vides animproved method of transferring an im 
age-bearing layer from a stripping film to a new 
support. Another advantage is that the inven 
tion provides an improved degree of adherence 
between the transferred image-bearing layer and 
the support. A further advantage is that the 
process can be carried out in conventional types 
of apparatus by the addition of readily avail 
able simple devices or articles, for instance, the 
common type of infra-red lamps. 
A further advantage of a preferred aspect of 

the invention is that it provides in proved and 
adequate adherence at the edges of perforated 
notion picture film. 
A still further advantage is that stripping and 

transferring is made possible at higher Speeds 
than can be achieved without infra-red heat 
1???. - 

As many widely different embodinents of this 
invention can be made without departing from 
the spirit and scope thereof, it is to be under 
stood that the invention is not to be lilitfed ex 
cept as defined by the claims. 
What is claimed is: 
1. A process of transferring an image-bearing 

thermally-reversible colloid layer fron a strip 
ping film to another film base having a thin 
thermally-reversible colloid layer which corn 
prises soaking said stripping film in an aigüeotis 
bath, pressing the wet colloid surface of the first 
mentioned layer into registration contact with 
the coloid surface of the other film base, heat 
ing the adherent films with infra-red rays while 
they are in such contact and stripping the Sec 
ond film base with the adherent image bearing 
layer from the remainder of said stripping filin. 

2. A process of transferring a silver-inage 
bearing thermally reversible coiloid layer from 
a stripping film to another film base having a 
thin thermally-reversible colloid layer which 
comprises soaking said stripping film in an aque 
ous bath, pressing the wet colloid surface of the 
first-mentioned layer into registration contact 
with the colloid surface of the other film base, 
heating the adherent films with infra-red rays 
while they are in such contact to blend the col 
loid layers and stripping the second film base 
with the adherent silver-image-bearing layer 
from the remainder of said stripping film while 
maintaining the film in an aqueous bath during 
the stripping operation. 

3. A process of transferring an image-bear 
ing gelatin layer from a stripping film to an 
other film base having a thin gelatin layer which 
comprises soaking said stripping film in an aque 
ous bath, pressing the wet gelatin Surface of 
the first-mentioned layer into registration conº 
tact with the gelatin surface of the other film 
base, heating the adherent films with infra 
red rays to blend the gelatin layers and strip 
ping the second film base with the adherent im 
age-bearing layer from the remainder of Said 
stripping flm. 

4. A process of transferring an image-bearing 
gelatin layer from a stripping film to another 
film base having a thin gelatin layer which com 
prises soaking said stripping film in an aqueOuS 
bath, pressing the wet gelatin surface of the first 
mentioned layer into registration contact with the 
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8 
gelatin Surface of the other film base, heating 
the adherent films with infra-red rays to blend 
the gelatin layers and stripping the Second film 
base with the adherent image-bearing layer from 
the remainder of said stripping film while main 
taining the film in an aqueous bath during the 
Stripping operation. 

5. A process of transferring an outer image 
bearing gelatin layer, which is adhesively joined 
to layer on a perforated motion picture film base 
by means of a Water-soluble macromolecular 
acetal of a hydroxyl polymer having a plurality 
of recurring intralinear 

groupS With an aldehyde containing a solubilizing 
group taken from the class consisting of -COOZ 
and -SO32, where Z is a member taken from the 
group consisting of hydrogen and water-soluble 
Salt-forming metal, which aldehyde is otherwise 
unsubstituted, to a perforated film bearing a 
gelatin layer, which comprises soaking the strip 
ping film in an aqueous bath containing an 
acid and an anionic Surface active wetting agent, 
pressing the gelatin surfaces of the respective 
films into registration contact, heating the com 
bined films with infra-red rays so that the ad 
herent layers blend at their surfaces, passing the 
combined filin into an aqueous bath and stripping 
the Second film with the adherent image-bear 
ing layer from the stripping film. 

6. A process of transferring an outer silver 
image-bearing gelatin layer, which is adhesively 
joined to a layer on a perforated notion picture 
film base by means of a Water-soluble macromo 
lecular acetal of a hydroxyl polymer having a 
plurality of recurring intralinear 

groups With an aldehyde containing a solubilizing 
group taken from the class consisting of -COOZ 
and -SO32 where Z is a member taken from 
the group consisting of hydrogen and water 
Soluble Salt-forming metal, which aldehyde is 
otherwise unsubstituted, to a perforated film 
bearing a gelatin layer, which comprises soaking 
the Stripping film in an aqueous bath containing 
an acid and an anionic surface active wetting 
agent, pressing the gelatin surfaces of the respec 
tive films into registration contact, heating the 
combined films with infra-red rays so that the ad 
herent gelatin layers blend at their surfaces. 
passing the combined film into an aqueous bath 
and Stripping the Second film with the adherent 
image-bearing layer from the stripping film while 
the films are under water. 

7. A process which comprises exposing to a 
multicolor Scene a perforated motion picture 
Stripping film having an outer light-sensitive 
gelatin silver halide emulsion layer releasably 
joined by means of a water-soluble adhesive to a 
layer on the film, giving the film a flash exposure 
to light along the perforated edges of the film, de 
veloping, fixing, Washing and drying said film, 
Soaking the processed film in an aqueous bath, 
pressing the Web Surface of said outer layer into 
registration contact with the gelatin surface of a 
similarly perforated blank film, heating the com 
bined films with infrared rays to blend the ad 
herent gelatin Surfaces, and stripping the gelatin 
blank film with its adherent silver-image-bearing 
layer from the remainder of the stripping film. 

8. A process of transferring an image-bearing 
gelatin layer from a stripping film to another film 
base having a thin gelatin layer which has inti 
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mately dispersed therethrough colloidal particles 
of material strongly absorptive of infra-red rays 
which comprises soaking said stripping film in an 
aqueous bath, pressing the wet gelatin surface of 
the first-mentioned layer into registration con 
tact with the gelatin surface of the other film 
base, heating the adherent films while in contact 
With infrared rays to blend the gelatin layers, and 
stripping the second film base with the adherent 
image-bearing layer from the remainder of said 
stripping film. 

9. A process of transferring a silver-image 
bearing gelatin layer from a stripping film haW 
ing dispersed in the stripping layer thereof col 
loidal particles of material strongly absorptive of 
infrared radiations, to another film base having 
a thin gelatin layer which comprises soaking said 
Stripping film in an aqueous bath, pressing the 
wet gelatin surface of said stripping film into reg 
istration contact with the gelatin surface of the 
other film base, heating the adherent films with 
infrared radiation to blend the gelatin layers and 
stripping the second film base with the adherent 
silver-image-bearing layer from the remainder 
of said stripping film. 
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10. A process which is set forth in claim 9 

wherein the material absorptive of infrared rays 
is colloidal carbon, 

JACOB QUENTIIN UMLIBERGER. 
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