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This invention relates to photography and

more particularly to novel photographic prod-

ucts, and in particular such products which are
useful in dental X-ray work. This application is
in part a continuation of my copending applica-
tion Serial No. 727,384, filed February 8, 1947,
now abandoned and replaced by my copending
application Serial No. 185,642, filed September
19, 1950.

- A principal ebJeet of the present lnventlen is
to provide an improved photographic film unit
which is simple to construct and use.

Another object of the invention is to prewde an
- X-ray dental film pack wherein a processing
liquid is provided in a suitable container therefor
and a portion of the container serves as e.n anti-
backscatter screen.

Still another object of the invention is to pro-
vide, in a film unit of the general type described
above, a novel arrangement of the processing
liquid which permits inclusion of a maximum
amount of liquid without adding appreciably to
- the bulk of the film unit or increasing the stiff-
ness of the film unit.

Still another object of the invention is to pro-

(Cl 95—6)

2 -
In generel this invention relates to new and

improved film units of the type which can be

processed merely by the application thereto of a

~ mechanical stress. This invention is particularly
“directed to improvements in such film units which

make them very suitable for use in dental X-ray

- or radium-ray photography. For such use the

" film unit should be as compact as possible.
10

20

AT
should be thin and flexible. It must also be ca-

peble of withstanding considerable rough han-
dling ‘during msertmn m p051t10r.1 W1thm the

: petlent’s mouth.

Tn one preferred form ef the preeent inven-

- tion the film unit comprises a. photosensitive

layer, such as a gelatino silver halide emulsion,
carried by a suitable base, a container releasably

- confining a processing liquid, and an outer wall

which is preferably opaque to visible light and
transparent to X-rays and the like., The film
unit also includes an edge frame for holding the

various elements in their operative relationship.

28

vide such a film unit which can be deformed -

during use to permit fitting into a patient’s
mouth, for example, without releasing its con-
tained liquid but which can be preeessed in a
- single mechanical operation.

These and other objects of the invention will
in part be obvious and will in part appear hear-
inafter.

The invention eccerdmgly comprises the prod-
| 'uet_ possessing the features, properties and the
relation of components which are exemplified in
the following detailed disclosure, and the scope of
the apphcetmn of Whleh Wlll be mdweted 111 the
clelms

- For a fuller understanding of the nature and
objects of the invention, reference should be had
to the following detailed description taken in con-
nection with the accompanying drawings where-
in: | R

Figure 1 is a diagrammatic exaggerated sec-
tional view of one preferred type of dental ﬁlm
umt embodying the present invention;

- Pig. 2 is a sectional view taken along line 9.2
'ef the film unit of Fig. 1;

o Fig, 3 1s a diagrammatic fragmentary seetmnal
~~v1ew similar to Fig. 1, showing the film unift of
*‘ Flg 1 being processed in a preferred type of proc-
essing fixture; and

- Fig. 4 is a diagrammatic exaggerated sectional
view of another modification of the invention.

- radium rays.

The container confines the liguid in a prespread
layer, this liquid being preferably quite viscous

- and the layer of liquid preferably having an area

substantially coextensive with the area of the
photosensitive layer to be exposed to X-rays or
This layer of liquid is thus super-
posed with the area of the photosensitive layer

{0 be processed thereby but is separated from the

30

photosensitive layer by one wall of the container.
The container walls are preferably flexible and

- normally quite flat so that a relatively high com-

35

pressive force may be applied to a rather large

area thereof without rupturing the container
seals, the liquid being displaced within the con-
tainer without unduly increasing the hydraulic
pressure in the liquid. Associated with the con-

" tainer is a portion thereof which may be manipu-
“lated so as to remove, from between the layer of

40

liquid and the photosensitive layer, at least that

- wall of the container which isolates the liquid

" from the photosensitive layer.

This manipulat-

 ing portion preferably extends through an open-

15

_jng, such as a slit, in the edge frame of the film

unit <o as to be engaged by a user thereof. This

. opening in the edege frame is preferably arranged

s0 as to be substantially liquid tight while permit-

" ting withdrawal of the container wall there-

through. The edge frame is preferably fiexible so

“as to permit deformation of the film unit during

use but it has sufficient rlgldlty so a8 to accom-

. plish its liquid-sealing function, particularly

55

when reinforced by a suitable fixture of the type
deserlbed hereinafter.
The 11q111d centemer 1s preferably fermed ef a
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3
paper-backed metal foil, such as lead foil, which
includes an alkali-inert inner coating, this foil
being folded upon itself and sealed, during filling,
at the edge opposite the fold and along the two
ends. With such a construction and arrangement

of the container, the metal foil of the container
lies on one side of the photosensitive layer and is

coextensive with the area of the photosensitive
layer to be exposed to the radium or X-rays.
Thus the foil is positioned to serve as an anti-
backscatter screen for the rays used to create a
latent image in the photosensitive layer.

The arrangement of the manipulating portion
of the container may take several forms. With
one preferred form, this manipulating portion
constitutes an extension of one of the walls of
the container, this extension being led hack along

iIts wall and the end of the extension passing

through the opening in the edge frame of the
film unit adjacent the fold of the container.
With such an arrangement, the mere pulling of
the extension pulls the wall connected thereto
from the contained layer of liquid and allows

this liquid to contact and permeate the exposed

“photosensitive layer. In another form of the
invention, the manipulating portion of the con-
tainer comprises an extension of the container
fold, this extension passing through the opening
-In the edge frame of the film unit adjacent the
- fold. With this arrangement, the whole con-
tainer is withdrawn from the film unit while the
-liquid is forced to remain behind due to the
narrowness of the withdrawal opening in the
edge frame. This latter modification of the in-
“vention is particularly advantageous in those
cases where a positive is desired of a latent nega-
tive image produced by exposure of the photo-
- sensitive layer. When such a positive image is
desired, the container is positioned between the
- photosensitive layer and a positive image-carry-
ing layer. Thus, when the container is with-
drawn, the layer of liquid exists between the
exposed negative and the positive image-carry-
ing layer and the liquid concurrently develops a
negative on one layer and a positive on the other.

Referring now to Figs. 1 and 2 there is shown
- one preferred embodiment of the invention
“wherein the container is provided with a manipu-
lating tab which permits removal of just cne wall
of the container so as to accomplish the permea-

- tlon of the exposed photosensitive area by the
processing liguid.

The film unit {9 includes a top wall or layer 12, .

a bottom wall or layer {4, and a photosensitive

assembly 16, a. container 20 confining a predeter- |

mined quantity of a processing liquid 18, and a
reinioreing edge frame 30 having inwardly ex-
tending flanges 31 for maintaining the various
~ elements in the operative position shown. This
edge frame additionally forms a substantially
- liquid-tight seal around the edges of the film unit.
A preferred container 20 includes a top wall 22,
a bottom wall 24 and a manipulating tab 26. This

tab preferably extends through a slit 28 in edge

Iframe 30, the slit 28 preferably having a trans-
verse dimension substantially equal to the trans-
verse dimension of the lower container wall 24 and
a thickness substantially equal to the thickness of
this container wall.
and tab 26 are preferably formed of a single sheet
which is folded over and sealed along the edge
at 32 opposite the fold. The container is also
sealed along the ends at 36 (see Fig. 2), the fold
and the edge and end seals serving to form a
llquid-confining space. That edge of the top con-

The container walls 22, 24
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a. regative emulsion, a preferred liguid

4

tainer wall 22, closest to the seal 32, is preferably
secured to the adjacent portion of the edge frame
30 by means such as a rivet 33.

‘When a develeped and fixed negative is desired
in a preferred type of film unit embodying the
invention of Fig. 1, the photosensitive assembly
6 preferably comprises a silver halide photosensi-
tive layer, such for example as a relatively thin-
layered emulsion of rather fine grain size, such as
that found in s fine grain motion picture release
positive film, for exampie, Bastmarn Kodak’s No.
1302 motion picture release positive. With such
iS5 com-
prises the ingredients set forth in the following
nonlimiting examnle:

- Fxample 1

100 grams 5% water solution of sedium carboxy-
methyl cellulose |

15 grams scdium sulfite

20 grams scdium hydroxide

12 grams hydroquinone

30 grams sodium thiosulfate

‘The container 20 is preferably formed of a single
sheet of paper-backed lead foil whose inner sur-
face is coated with a layer of an alkali-inert heat-
sealable plastic such as polyvinyl butyral. A strip
of a dissimilar plastic is preferably provided along
that edge of the container blank which is to be
formed into the seal 3%, a preferred tyne of sueh
dissimilar plastic being ethyl cellulose. Thus,
when the inner polyvinyi butyral coating is

- brought into face-to-face relationship with itself,

the end seals 36 of the container are formed by
heat-sealing the polyvinyl butyral to itself while
the edge seal 32 is formed by sealing the ethyl cel-
lulose strip to the polyvinyl butyral, this edee seal
being more easily broken than the two end seals.
'The tab 20 is preferably formed integrally with
tne container walls 22, 24. The two outer walls
12 and 14 are preferably formed of ieader stock
while the reinforcing edge frame 32 is formed of
rubber, although this edege frame may be [ormed
of other plastics or may even comprise g soft
metal.

In the use of the above-described Lreferred
form of the invention the film unit 10 is placed in
the user’s mouth, for exampie, lower wall i4 fac-
ing the source of radiation. The Glm unit is then
exposed to radium rays, X-ravs or other clini-
cally useful ionizing rays, to create 2 latent neza-
tive image in the silver halide emulsion layer of
the photosensitive assembly §6. The flm unit is
removed from the patient’s mouth and the tab 28§
15 grasped by one hand while the film unit 4 is
held in the other hand or in a suitable fixture
which reinforces the edge frame 39 containing
slit 28. The tab 25 is then pulled until the lower
wall 24 of the container has been separated from
the upper wal]l along the seal 32 and the whole
wall has been withdrawn throuch the slit 28 in
edge Irame 39 of the film unit. The rivet 34 pre-
vents movement of the upper centainer wall dur-
ing movement ¢f the lower container wall, thus
assisting in breaking the container seals. - Since
slit 28 iIs very narrow ang the liquid i2 is guite
viscous, substantially none of liquid 2 is with-
drawn as container wall 28 passes through slit
28. This removal of the lower container wal] 24
allows the bulk of the processing liguid 18 to con-
tact the exposed emulsion, this contact being aid-
ed It desired by pressing top wall {2 towards low-
er wall 14. After a minute or so the liquid {8 de-
velops the exposed silver halide grains and dis-




solves the unexposed silver halide grains, trans-
porting the dissolved silver complexes to the 1&yer

~ of liquid 18 where at least some of these com-

piexes are reduced to silver by developer in the lig-
uid layer.  The fHim- -forming sodium carboxy-
methyl ceilulese being, under these circumsiances,
a poorer protective colloid than the gelatin of the
silver halide emulsion layer, encourages this re-
duction of the silver complexes to silver within
the liquid layer rather than in the gelalin ernzul-
sion, thus effectively fixing the developing neg-
ative. -

At the completion of the photochemical proc-
~ essing, the film unit is taken apart and the layer
of liquid, which has by this time formed a rela-
tively solid layer due to absorption of water
therefrom by the emulsion, is stripped fmm the
developed and fixed negaftive.

‘When a positive image is desired Wlth the film
unit of Fig. 1 above, the top wall 12 of the film
unit 18 is preferably provided with a lower sur-
face 124 which is relatively white so as to form
a good background for a dark image comprising
silver.
ing to wall 12 a sheet of baryta paper which
has been treated in accordance with the follow-
ing nonlimiting example:

Example 2

A sheet of single-weight baryta paper is run
through a bath containing 11 grams of cadmium.
 acetate, .37 gram of lead acetate and 11 grams of
zine nitrate per 100 ce. of water, preferably only
one side of the sheef being in contact with the
bhath and this contact being for about 10 seconds.

A mixture is then nrepared by thoroughly mixing
the foliowing ingredients: ~ -

2700 cc. of water
278 grams of cadmium acetate
278 grams of zine nitrate
03 grams of lead acetate
300 grams of silica aerogel

627 erams of a 3% water solution of sodium
sulfide

This mixture is then applied to the previously
prepared baryta paper by running the paper
through a bath of the mixture and removing
excess by means of a soift rubber rcll rotating
counter to the direction of travel of the sheet.

WwWith this modification of the invention the
photosensitive assembly {6 preferably comprises &
fast gelating silver iodobromide emulsion on &
suitable base such as paper. The liguid 18 pref-
erably comprises the ingredients listed in the
following '“mnlun,..tmg example:

Example 3

1860 cc. of water

107 grams medium viscosity sodium carboxy-—
methyl celiulose

12.1 grams high viscosity sodmm carboxymethyl
cellulose

78.0 grams of sodium sulfite

- 74.6 erams of sodium hydroxide

14.5 grams of sodium thiosulfate

38 5 giams of citric acid
2.0 gr ams of hydroguinone

1 glam‘s of chlorobenzotriazole

In the use of the modification of the mven-f _,

tion described akove, exposure. of the film unit
is accomplished in the same manner and the
processing thereof is accomplished by pulling
the tab 26 to remove the lower wall 24, this pull-
ing. being continued so as to rupture the con-

6

nection between rivet 34 and upper wall -22.

 The upper wall of the confainer is then also

10
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This surface may be formed by laminat-
25

30

&
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of the filma unit.

withdrawn through slit 28, thus leaving the liquid
in a layver between negative {6 and the surface
{2¢ of top wall 12 of the film unit. The liquid
then develops the latent negative image and con-
currently therewith forms a positive image on
the treated surface i2d.

In order to get a uniformly thick liquid layer
(8, the film unit described in Figs. 1 and 2 may be
advantageously processed in a fixture of the
type shown in Fig. 3 where like numbers refer
to like elements in the preceding figures. This

fixture 40  comprises a bottom pressure plate

member 42, side walls 44 and a top member 46.

“The top membet preferably includes a down-

wardly extending pressure member 48 shown, in
one preferred form, as comprising rubber. The
top member also preferably carries a downwardly
extending member 58 for compressing the edge
frame of the film unit adjacent the slit 28. Ex-
tensions 52 of the fixture side walls 44 serve
as cuides for the top member and a latch 54

is preierably included for holding the top mem-

ber down in the position shown after it has been

“moved to this position. A slit 58 is provided in

one of the fixture side walls 44 to coincide with
the slit 28 in the edge frame of the film unit so
as to allow the tab 2§ to extend through both
of these slits for manipulation during processing.
In the use of the fixture of Fiz. 3 the film unit,
after exposure, is placed in the fixture 40, the film
unit tab 26 is fed through slit 56 of the fixture
and the fixture top member 435 is placed on top
The top member 46 is prei-
erably held on top of latch 54 so that it does not
apply compression to the liguid contained in the
film unit. The tab 25 is then pulled with a rapid

- motion so as to first remove the lower container
40

wall, then to break the connection at rivet 34,
and then to remove the top container wall com-
pletely irom between the exposed photosensitive
area end the image-carrying surface of the film
unit. When the end of the container top wall 22
reaches the position . shown in Fig. 3, the fixture
top member 46 is pushed downwardly to the
position shown. The latch then holds the top
member 45 down, thus predeterminedly spacing
the inner surfaces of the two pressure members
42, &8 and also compressing the slit 28 to prevent
escape of liguid. This spacing is preferably equal
to the thickness of the remaining layers oif the
film unit plus the desired thlckness for the layer

fo spread liquid.

“When the top pressure member 48 is resilient,
as shown, it is initially compressed when it is first
moved to operative position but its resilience soon
narrows the spacing between the two pressure
member surfaces to the desired amount. Since
the two pressure members are preferably of ap-
proximately the area of the exposed portion of
the photosensitive layer they create a high pres-
sure in the liguid covering this area. Thus these
two members 42, 48 force any excess liquid to the
edges of the film unit, thereby leaving a uniform
layer of liguid between the surface of the nega-
tive and the surface {2a, the edge frame 38 pre-
venting escape of the excess liquid from the film
unit. While this pressing is preferably accom-
plished as the top container wall i3 being re-
moved, it may be acconaplished after removal of
the container wall, provided that the uniform
layer of liguid is created prior to any substantial
amount of positive image formation.

In still another modification of the invention,
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~the container carried: by the film unit:is arranged
- 80 that beth walls of . the container are removed
csimultaneously to permit permeation of the ex-
- posed photosensitive material by the .contained
~llguid. This medification  of the invention is
. shown in Fig. 4 wherein like numbers refer. {o
like elements of the preceding figures, {6 indicat-
ing the photosensitive assembly, 12 and 14 in-
~dicating the top and bottom walls of the filtm unit,

» 30 indicating the edge frame, and 28 representing

“the slit. The liguid 48 is carried by a container
80 having an elongated-tab 62 extending from the
- fold of the container walls €4 and thrcugh .the
-sliv 28. - Slit 28:preferably has, as shown, g thick-
C1ess substantially equal to the thickness of both
ccontainer walis. The container mouth 66 is pref-
C.erably less tightly sealed than the container ends
- to permit rupture. of the container mouth seal
T upon g predetermined increase in the hydraulic
pressure within the container. In Fig. 4 a sepa-
-rate layer 68 has been shown between the lower
- surface of top wall 12 and the container 69, this
‘layer €8 serving the same purpose as the surface
120 previously -described. The materials pre-
ferred for the film unit of Pig. 4 comprise those
indicated as being preferable in the discussion
“0of Fig. 1 gbove.

In the use of the invention of Fig. 4 the film
-unit is exposed to radiation passing through wall
14 and is then preferably placed in a fixture of
the type shewn in Pig. 3, the tab 62 being fed
through. slit 86 in the fixture side wall. In this
case the film unit wall-compressing member 59
- of the fixture may.be made independently mov-
-able to operative position so as to reinforce the

fAlm unit edge frame adjacent the slit 28 and the

- pressure membper 43 may be moved down .so that
it touches tep wall 12 but does not compress the
unis-to any great extent. The tab 52 of the con-
tainer 68 Is now drawn through slit 28, thereby
. first increasing the hydraulic pressure in the con-
tainer to the point where the container mouth
- 66 is ruptured, and then forcing the liquid from
the container. During this withdrawal of the
container, pressure member 48 prevents bowing
-of the container walls to any appreciable extent
so that the liquid is left in the film unit in sub-

-stantially the same position as it occupied prior
- to processing.. If a uniform thin layer is desired,
the pressure member 48 may be moved down-
wardly to compress the outer walls 12, {4 of the
film unit and thus force excess liquid from the
exposed ares to the edges of the film unit. After
& pPredetermined time, the various elements of
~the film unit are separated to reveal the final
~positive and/or negative images depending upon.
the processing materials emploved.

'The above-described modification of the inven-
-.tlon has been discussed in. connection with.one
-preferred use thereof wherein it is..particularly
adapted to be employed as a dental X-ray film
-unit. In such use the outer walls 12 and 14 of
~the film unit are preferably formed of -paper or
other sheet material which is opaque to radia-
- tien and light normally encountered under usual
- conditions of natural or artificial illumination
~and relatively transparent to- X-rays and the
like. These walls may, however, pass numerous
types of radiation other than X-rays, such. as

“electrons, alpha particles and.other analogous.

- radiation associated- with radioactive materials
or radioactive isotopes. . The fillm units are thus
equally useful as badges to be worn by workers
employed in the vicinity of such radiations, i. e.,
- Z-ray technicians .and  persons - working with

‘8

cradioactive. .materials. . If- desired, . these. walls
. may be made opaque to some of these radiations
- while being transparent to others, thereby. per-
- mitting . selective. measurement of one type of

LB

radiation, where several typzss of such radiation

*are present. For example, the outer walls might

include a sufficiently thick stratum of aluminum

- to absorb electrons while permitting the passage

- of gamma rays.

R

One such use is in the selective
measurement of radiation present associated

~with a nuclear reactor. Equally, one of the outer

walls, or gnother stratum of the film unit, may

~Include-a photometric pattern, such as a step

- wedge.

ia

Suech a step wedge for this use can be
conveniently. formed by providing a lamination

. of strips. of aluminum of different length, the
thickness of the composite. lamination varving, in

20

accordance with the desired pattern, from one

-end. of the film unit to the other.

While preferred materials and uses thereof

- have been described above, these should not be

considered as. limiting the scope of the invention

-since it may be employed in numerous fields other
. than those specifically mentioned and may com-

20.
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prise other photosensitive materials and process-
ing ingredients.

Since certain changes may be made in the
above product without departing from the scope
of the invention herein involved, it is intended
that all matter contained in the above descrip-

tion or spnown In the accompanying drawings
- shall be interpreted as illustrative and not in a
- limiting sense.

£{)

- 'What is claimed is:
. 1. A composite photographic film unit com-

o prising, in-combination, a frame, g first wall mem-
ber, a second wall member, said wall members

being mounted within said frame and forming
with saild frame a relatively flat, substantially
llguid-tight chamber, said frame having a sheet-
withdragwal passage in ong wall thereof, a photo-
sensitive layer contained within said chamber ad-

_jacent said first wall member, said photosensitive
‘layer comprising a silver halide emulsion capable

of being rendered developable upon exposure to

~lonizing 1ays, a liguid-impermeable sheet ma-

terial located between said wall members within
'sald . chamber and. cooperating with said second

-wall member to provide a liquid-tight container

50

adjacent said second wall member, a processing

- liquid within said container and held thereby out

of contact with said photosensitive layer, said
liquid-impermeable sheet material preventing

sald liquid from permeating said photosensitive

by |
h

- 60

layer,.a tab connected to said liquid-impermeabie

sheet material and extending through said.pas-
sage to the exterior of said unit, at least so much
of said liquid-impermeable sheet material as is
located between said photosensitive layer and said
liquid being removable through said passage by
means of said tab, said sheet material cooperating

-with - said passage during removal to prevent

83
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escape of liquid through said passage, said liguid
remaining in the chamber to permeate said pho-
tosensitive layer, and image-transforming ma-
terial, including a silver halide developer, con-
tained within said chamber, said image-trans-
forming material being rendered effective to de-
velop said silver halide emulsion upon permeation
of said emulsion with said liquid.

- 2...A composite photographic film unit com-

prising, in combination, a frame, a first wall
- Imembper, & second wall member, said wall members
- being: mounted within said frame and forming

{

with. said. frame:a relatively flat. substantially




" emulsion with said liquid. | ~
4. A composite photographic film unit comprls-

-9
liquid-tight ehamber, sa1d frame having a sheet-
Wlthdrawal pa,ssage in one wall thereof, a photo-
sensitive layer contained within said chamber ad-
jacent said first wall member, said photosensitive
layer comprising a silver halide emulsion capabie
of being rendered developable upon exposure to
ionizing rays, a liquid-carrying container mount-
ed within said chamber adjacent said second wall
member, a liquid within said container, one wall

of said container being interposed between said

iy

liquid and said photosensitive layer to hold the

liquid out of contact with said photosensitive

layer, said last-named container wall being strip-

pable relative to the remainder of said container,
& tab extendmg through said sheet-withdrawal
passage from the interior to the exterior of said
unit, said tab bemg connected within said unit to
said strippable wall of said container, said strip-
pable wall being removable through said passage
by means of said tab and cooperating with said
passage during removal to prevent escape of
“llqmd through said pa&sage “the removal of said
;55131’11:»1:1abl’m wall causing the liquid in the container
to be relcased for permrieating the photosénsitive
layer, and image-transforming material, includ-
ing & silver hal: de developer, contained within
said chamber, said image-transforming material
being rendered efféective to develop said silver
halide emulsion upon permeatmn of sald emulsmn
-Wlth said liquid. . .

3. A composite photographlc film unit compris-
mg, in combination, & frame, a first wall member,
‘a second wall member, said wall members being
‘mounted within said frame and forming with

said frame a relatively flat, substantially liquid- .
tight chamber, said frame having a shect-with-

20

"1

‘drawal passage in one wall thereot, a photosensi-

tive layer contained within sald chamber ad-
jacent said first wall member, said photosensitive
Jayer comprising g silver halide emulsion capable
‘of being rendered developable upon exposure to
“ionizing rays, a liguid-carrying container mount-
ed within said chamber adjacent said second wall
‘member, a liquid within said container, one wall

of said container being interposed between said

liguid and said photosensitive layer and hold-
‘ing the liguid out of contact with said photo-
"sensitive layer, said last-named container wall
‘being strippable relative to the remainder of said
“eontainer, a tab extending through said sheet-

“withdrawal passage and secured to the farther end

“of said strippable container wall, movement of

said tab away from said unit peeling said strippa-

ble 'wall from the remainder of said container,
said strippable wall being removable through said

passage and cooperating with said passage dur-

“ing removal to -prevent escape of said: Hquid
through said passage, the peelmg of said strip-
pable wall causing the liquid in the container

to be released for permeating the photosensi-

“cluding a silver halide developer, contained with-
-in said chamber, said image-transforming ma-
“terial being rendered effective to develop said
_silver halide emulsion upon permeation. of said

ing, in combination, a2 frame, a first wall mem-
-ber.,' a second wall member, said wall members
" being. mounted. within said frame and. forming

- liguid-tight chamber, said frame having a sheet-
- withdrawal passage in .one:wall thereof; a:photo-
sensitive layer contained within said chamber ad-
jacent said first wall member, said photosensitive

G €t

45
-being.
being
nal -portions to form a liquid-carrying con-
tainer, the free end of said first fold being se-
-ceured to the wall of said frame opposite the wall
containing said passage, said second fold being
strippable relative to said first fold and the third
fold having its free end extending through said
.passage to the exterior of the unit to provide a
5+ tab for peeling said second fold from said first

ing, in combination, a frame,

_permit the withdrawal of
: sald -sheet .and cooperating with said sheet dur-
“ing withdrawal to prevent the escape of any ap-

LCaLllls S1~ 60
.tive layer, and image~transforming material, in- -

10

layer combrising a silver halide emulsion capable
of being rendered developable upon eXposure to
ionizing rays, a liquid-carrying container
mounted within said chamber adjacent said sec-
ond wall member, a liquid within said container,
said container comprising s pair of liquid-im-
pervious walls between which the liquid is con-
tained, one of said walls separating the liquid 1In
the container from said photosensitive layer and
being strippable from the other container wall
to effect the release of the container contents in
the direction of said photosensitive layer, the
other container wall being secured within said
chamber against movement with said strippable
wall, a tab extending through said sheet-with-
drawal passage from the interior to the exterior
of said unit, said tab being connected within said
unit to said strippable wall, said strippable wall
being removable through sald passage by means
of said tab and coopersting with said passage
during removal to prevent escape of liquid
through said passage, the removal of said strip-
pable wall causing the liquid in the container to
be released for permesting the photosensitive
layer, and image-transforming material, includ-
ing a silver halide developer, contained within
gsaid chamber, said image-transforming material

being rendered effective to develop said silver

halide emulsion upon permeation of said emul-
sion with said liquid.

‘5. -A composite photographic film unit compris-

a, first wall mem-
ber, a second wall member, SELId wall members

,bemﬂ- mounted within said frame and forming

with said frame a relatively flat, substantially
liguid-tight chamber, said frame having a sheet-
withdrawal passage in one wall thereof, a pho-

tosensitive layer contained within said chamber
adjacent said first wall member, said photosen-
sitive layer comprising a silver halide emulsion

capable of being rendered developable upon ex-

_posure to ionizing rays, a liquid-impervious sheet

contained within said chamber and folded upon
itself at least twice to provide at least three
folds, the first. and second of said three folds

closest to said second wall member and
secured together adiacent their margi-

fold, said passage being only sufficiently deep to
a,. single thickness of

preciable quantity of the content of the con-

tainer, a liquid within said container which is
_released to permeate said photosensitive layer
~upon the withdrawal of said second and third

- folds -from said chamber, and image~transform-
65 ..

ing mafterial, including a silver halide developer,

~contained within said chamber, said image-trans-

. forming material being rendered effective to de-
- velop said silver halide emulsion upon permea-

- tion of said emulsion with said liquid.
10
- with said frame a relatively flat, substantially

6. A composite photographic film unit cmn-

--prising, ‘in combination, a frame, a first wall

“'member, -a second wall member said wall meme=
«pPeig being mounted within said frame and form-

78

ing with said frame a relatively flat, substan-
tially liquid-tight chamber, said frame having a
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sheet-withdrawal prassage in one wall thereof, a
photosensitive layer contained within said cham-
ber adjacent said first wall member, said photo-
sensitive layer comprising a silver halide emul-
sion capable of being rendered developable upon
exposure to ionizing rays, a liquid-impervious
sheet contained within said chamber and folded
upon itself at least once, the folds being secured
together adjacent their marginal portions to form
- a liquid-carrying container, a liguid within said
container and held thereby out of contact with
sald photosensitive layer, an extension of said
folds projecting through said passage, the latter
being only sufficiently deep to permit the with-
drawal of said two folds, said folds cooperating
with said passage during removal to cause the
rupture of the container and the release of said
liquid within said chamber for permeating said
photosensitive layer, and image-transforming
material, including a silver halide developer, con-
tained within said chamber, said image-trans-
forming material being rendered effective to de-
velop said silver halide emulsion upon permea-
tion of said emulsion with said liquid.

7. A composite photographic film unit compris-
ing, in combination, a frame, a first wall mem-
ber, a second wall member, said wall members
being mounted within said frame and forming
with said frame a relatively flat, substantially
liquid-tight chamber, said frame having a sheet-
withdrawal passage in one wall thereof, a photo-
sensitive layer contained within said chamber ad-
jacent said first wall member, said photosensitive
layer comprising a silver halide emulsion capa-
ble of being rendered developable upon exposure
to ionizing rays, a liquid container located to one
side of sald photosensitive layer, a liguid within
sald container and held thereby out of contact
‘with said photosensitive Iayer, a tab extending
through said sheet-withdrawal passage so that
it may be pulled from the exterior of said unit,
said tab being so connected to said container as
to withdraw the walls of said container through
said passage when pulled, said passage cooper-
ating with said container walls during with-
drawal thereof to cause the release therefrom of

the ligquid contained therewithin and to prevent
- the escape of any appreciable quantity of said
liquid from said chamber, said liquid upon re-
lease permeating said photosensitive layer, and
‘image-transforming material, including a silver
halide developer, contained within said chamber,
said image-transforming material being rendered
effective to develop said silver halide emulsion
upon permeation of said emulsion with said
liquid.

8. A composite photographic film unit com-
prising, in combination, a frame, a first wall
member, a second wall member, said wall mem-
bers being mounted within said frame and form-
ing with said frame a relatively flat, substantially
liquid-tight chamber, said frame having a sheet-
withdrawal passage in one wall thereof, a photo-
‘Sensitive layer contained within said chamber
adjacent said first wall member, said photosen-
sitive layer comprising a silver halide emulsion
capable of being rendered developable upon ex-
posure to ionizing rays, a print-receiving layer
mounted within said chamber adjacent said
second wall, a liquid container located between
sald print-receiving layer and said photosensitive
layer, a liquid within said container and held
thereby out of contact with said photosensitive

10

20

30

40

o0

GH

60

69

70

12

layer and said print-receiving layer, a tab ex-
tending through said sheet-withdrawal passage
so that it may be pulled from the exterior of said
unit, said tab being so connected to said con-
tainer as to withdraw the walls of said container
through said passage when pulled, said passage
cooperating with said container walls during
withdrawal thereof to cause the release therefrom
of the liquid contained therewithin and to pre-
vent the escape of any appreciable quantity of
said liquid from said chamber, said liquid upon
release permeating said photosensitive layer and
said print-receiving layver, and image-transform-
ing material, including a silver halide developer,
contained within said chamber, said image-
transforming material being rendered effective
to develop said silver halide emulsion and to form
a transfer print of an image in said emulsion on
sald print-receiving layer upon permeation of
said emulsion with said liquid.

9. The film unit of claim 1 wherein said wall
members and said frame cooperate to prevent the
ingress into said chamber of licht actinic to said
photosensitive layer, said wall members being at
least in part transparent to ionizing rays such as
X-rays and the like,

10. The film unit of claim 9 wherein at least
one of said walls of the container is substan-
tially coextensive with the photosensitive layer
and Includes a stratum of material capable of
absorbing ionizing rays.

11. The film unit of claim 10 wherein =aid
frame and the materials mounted therein are

deformable.

12. The film unit of claim 2 wherein the con-
tainer in the chamber is flat and holds the liquid
content thereof in a layer which is substantially

coextensive with the area of the photosensitive

layer within said frame.

13. The film unit of claim 12 wherein the liguid
in the container is a viscous alkaline solution of
a silver halide developer and a silver halide
solvent.

14. The film unit of claim 7 wherein the con-
tainer in the chamber is flat and holds the liquid
content thereof in a layer which is substantially
coextensive with the area of the photosensitive
layer within said frame.

15. The film unit of claim 14 wherein the liquid
in the container is a viscous alkaline solution of

a silver halide developer and a silver halide
solvent.

EDWIN H. LAND.
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