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ABSTRACT OF THE DISCLOSURE

Photographic recording elements have a layer of pro-
tective material comprising beads dispersed in a binder
coated as a strip along the edges or on other areas
not intended for photographic recording. The bead
coating stands higher than the photosensitive recording
layer providing a spacer and bearing surface to protect
the recording layer from damage by abrasion with con-
tacting surfaces as when films are wound in rolls or
plates are stacked.

BACKGROUND OF THE INVENTION

This invention relates to photography and particularly
to photosensitive recording elements such as photographic
films, plates, papers, and the like.

Prior to the present invention, certain photographic
films, plates, papers, and the like, having photosensitive
layers that are particularly sensitive to abrasion, have
been provided with various types of raised edges to pre-
vent abrasion of the delicate film surface when the film
is rolled upon itself or stacked or otherwise brought
in contact with extraneous surfaces. In various forms,
these raised edges have been provided by a raised margin
as part of the photographic film support or by an elevated
margin of the photographic emulsion at edges of the
film. In examples employing a raised margin on the
film base, it has been necessary to employ special manu-
facturing apparatus and method for making film base with
the necessary raised margins. In prior art examples em-
ploying a raised margin of the photographic emulsion,
the margin would be as much susceptible to damage and
wearing away by abrasion as was the delicate emulsion
surface to be protected. Also, it would be difficult to
coat an emulsion with sufficient extra height above the
regular emulsion layer to provide adequate protection.
We have previously attempted to provide a raised margin
by coating an extra layer of gelatin along the edge of
the surface to be protected but have found that a single
coating of gelatin does not provide sufficient height above
the recording surface to provide the spacing mecessary
for adequate protection. I have found the protective coat
must stand at least 30 microns above the recording sur-
face to provide adequate spacing for preferred embodi-
ments of the invention.

A plain gelatin or emulsion margin of this thickness
would cause severe curling and distortion of the support.

According to the present invention, there is provided
a photographic recording element comprising a photosen-
sitive recording layer coated on a surface of a photo-
graphic film support or other suitable surface and a coat-
ing, which is placed only at surface areas that are not
intended for photographic recording, of protective mate-
rial which comprises discrete solid bead particles of hard
material such as synthetic resin bead particles dispersed
in a binder, preferably a hydrophilic colloid binder. The
coating of hard bead particles in a binder provides a pro-
tective bearing surface area which stands above the re-
cording surface areas at a height sufficient to protect
the recording surface from abrasion with other surfaces
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that are brought into contact with the protective material
surface. In a preferred embodiment of the invention, the
protective bead-and-binder coating is coated in thin strips
along the edges of a film sheet, plate or strip. The
invention is especially useful for protection of silver
halide emulsion surfaces of short wavelength radiation
recording films, plates, and the like. Short wavelength
radiation, e.g. ultraviolet radiation, is so readily absorbzd
by gelatin and other binder materials that the best short
wavelength radiation recording elements comprise a silver
halide coating with only the very least amount of gelatin
or other binder necessary to hold the silver halide on
the film. Protective overcoats of gelatin or the like would
absorb the actinic radiation, so cannot be used. Because
of the extremely low concentration of binder in the emul-
sion layer, the silver halide recording surface is espe-
cially susceptible to damage by abrasion. For example,
when a film coated with this emulsion is wound onto
reels or spools there will inevitably be damage resulting
from abrasion of the recording surface by the back of
the film or backing paper, which will be brought into
contact with recording surface in the roll. Films having
a raised margin along the edge of sufficient height will
cause the film to roll on the bearing surfaces of the
raised margin without abrading the sensitive surface. In
the case of photographic plates or sheets which must be
stacked during storage, there is provided in accordance
with the invention, a raised bearing area, usually at
margins along the edges of the plates but practicably
at any areas of the plate not intended for photographic
recording, comprising a coating of discrete hard beads
dispersed in a colloid binder.

Drawings are attached to illustrate some preferred
embodiments of the invention. In the drawings:

FIG. 1 is a diagrammatic sketch, not to scale, illus-
trating a cross section of a typical recording element
embodying the invention.

FIG. 2 is a surface view of the recording element of
FIG. 1.

FIG. 3 is a diagrammatic sketch, not to scale, of another
recording element embodying the invention.

Referring now to FIG 1, there is provided a support
which may be a flexible photographic film support such
as a cellulose acetate film sheet, 2 polyethylene tereph-
thalate sheet, or the like, or the support may be a rigid
plate such as glass, plastic plate, or the like, or it may be
a suitable paper or other flexible supporting sheet. The
photographic element may comprise one or several func-
tional subcoats on the support for various purposes; for
example, it might include an adhesive subbing such as a
gel pad, shown in FIG. 1, or a terpolymer adhesive sub-
strate when polyethylene terephthalate film support is
used, or an electrically conductive layer such as a layer
of coated metal or other conductive material, or other
functional substrates or combinations thereof.

Coated on the support and over any such substrates is
a photosensitive image recording layer, such as a silver
halide layer, or a layer of photopolymerizable material,
or a photoconductive layer, or a photosensitive layer of
any other kind of photographic recording element. The
support may also be coated on its other side, opposite the
recording side, with one or more of several functional
layers such as an antihalation layer, an electrically con-
ductive layer, and the like. In some embodiments, the
support may be coated on both sides with a recording
layer and in such embodiments each recording layer may
have a coated protective bearing surface in non-recording
areas, of the kind described comprising a coating of beads
in a colloid binder.

On the recording side of the film support, over whatever
sublayers one may wish to incorporate in the element,
there is a photosensitive image recording layer, for ex-
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ample, a silver halide emulsion layer. The coating of pro-
tective material may be coated as shown in FIG. 1 on top
of the recording layer at areas where photographic record-
ing is not intended. In other embodiments, not illustrated,
the protective layer may be coated directly onto the sup-
port or onto a substrate in nonrecording areas while the
recording layer would be coated only in areas where pho-
tographic recording is intended. In FIG. 1, the protective
coating is shown coated onto the silver halide layer in
narrow strips along each edge of the film strip, better il-
lustrated in FIG. 2. To make a 35 mm. film strip, we have
found that a ¥5-inch wide stripe along each longitudinal
edge of the film provides adequate spacing above the emul-
sion layer to prevent abrasion, leaving a recording area
between the protective stripes. FIG. 3 illustrates a photo-
graphic element as it has been coated prior to slitting to
finished size. This element is coated with longitudinal
stripes of the protective material spaced apart across the
face of the film so that they will provide protective rails
at each edge of the film strips that will be made as the
element shown is slit lengthwise. For example, a 4-inch
wide emulsion strip is coated with a 3 -inch bead coat-
ing along each long edge and a V4-inch bead coat along
the center line of thed-inch strip. The strip will be slit into
two 35 mm. strips by slitting the 4-inch wide strip along
its center line and along lines $6-inch inward from each
edge. This will leave bead stripes V6-inch wide along each
edge of each of the 35 mm. strips after slitting to size.
I have also made 70 mm. film strips having %-inch pro-
tective bead stripes along each edge, as illustrated by FIG.
1, leaving a 2¥5-inch wide recording surface between the
protective stripes.

Bead particles for use in the protective layer may be of
any inert material which is hard enough to resist defor-
mation and crumbling under ordinary contact pressures.
The beads may be of a material such as glass or various
synthetic resins, such as polymethylmethacrylate or poly-
styrene which are particularly suitable. The beads should
be of a material that is not soluble in water, or in photo-
graphic processing solutions if such solutions are to be
used, and they should be of a material that is chemically
inert to the other materials of the photographic element
and its processing materials. The size of the beads should
be of a diameter sufficient so that in a single coat of a
protective layer the beads will stand high to provide
spacing above the recording adequate to prevent abrasion
of the delicate recording layer by any surface brought to
bear against the bead layer. I have found that assortments
of beads having diameters from about 20 microns to about
200 microns are suitable for our most preferred embodi-
ments of the invention. It is preferable to include a sub-
stantial proportion of beads of over 50 microns diameter
to provide the necessary spacing.

The binder for the protective material is preferably a
hydrophilic colloid such as gelatin, various acrylate co-
polymers, and the like. Generally hydrophilic colloids of
the same various kinds that are useful in making photo-
graphic emulsions are especially preferred for several
reasons. The adhesive properties of these hydrophilic
colloids are generally the same as the adhesive properties
of the emulsion which facilitates coating of the protective
layer on the same substrates that the emulsion is coated
on, or these hydrophilic colloids can be coated compatibly
directly onto surfaces of the emulsion. They can with-
stand photographic processing to maintain the protective
margin on the finished photograph throughout and after
processing in uses where such protection is desired. Aque-
ous coating suspension made with these hydrophilic col-
loids are amenable to use in coating apparatus of the
same kind used to coat the emulsion layers.

Following are specific examples describing in detail
preparation of photographic elements embodying the in-
vention and illustrating a most preferred mode for carrying
out the invention.
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EXAMPLE I

A polyethylene terephthalate film support 5-inches wide
bearing a conventional terpolymer adhesive coat on one
surface was coated on the same surface with an aqueous
gelatin solution containing 500 mg. gelatin per square
foot. This gel sub layer was chill set and dried and over
this layer was coated a photosensitive silver halide emul-
sion especially designed for uvliraviolet wavelength photo-
graphic recording. This emulsion contains less than 5 g.
of gelatin per mole silver and contains silver halide grains
of extremely small grain size. The emulsion is laid down in
an extremely thin coat. Because of the very low gelatin
content, the dried emulsion surface is grainy in texture and
extremely fragile. The emulsion was coated at 108 mg.
silver per square foot over the gel sub and dried. The
emulsion layer was 4-inches wide on the film support.
Over the emulsion layer were coated stripes, or “bead
rails,” consisting of 34-inch longitudinal stripes at each
edge of the surface and a Y4-inch stripe along the center
line of the film surface. The coating compound for the
bead layers consisted of a vehicle containing equal parts
of 8 percent aqueous gelatin solution and 8 percent aque-
ous solution of copoly (methy! acrylate 80 percent—acrylic
acid 20 percent) to make a 900 ml, melt. To the melt were
added 2 ml. of 13% solution of Alkanol B surface active
agent and 5 g. of polystyrene beads having assorted di-
ameters in the range from 20 microns to 200 microns. The
melt was laid down at wet thickness of 20 g. per square
foot. The gel bead layer, emulsion layer, and the bead rails
were all coated by means of a conventional hopper coat-
ing machine. For coating the bead rail, the hopper slot was
blocked at intervals along its length by shims placed in
the slot except at portions where the coating strips were
to be laid down, i.e., the solt was blocked except at a V4-
inch long slot on the center line and 34-inch long slots at
each end of the 4-inch long slot. To accommodate the
bead coating composition, the hopper slot was opened to
0.018-inch height for the bead coating step. After the
least of the coatings had been dried, the bead coat had a
rough surface somewhat like sandpaper surface. When the
film was rolled on a spool, the rolled film felt firm at
the bead coat and was flexible at areas between the bead
rails indicating that the film turns were bearing on the
face of the bead rails leaving definite spacing between
turns of the film in the emulsion face areas.

EXAMPLE II

A short wave radiation film was made as descrbied in
Example I except that the bead coating composition con-
sisted of 10%, gelatin solution containing 1 g. of poly-
methyl methacrylate beads per 200 grams solution. The
beads had assorted diameters from 40 to 150 microns
The composition was coated at a rate of 20 g. wet per
square foot of stripe area. It was observed that the poly-
methyl methacrylate beads tended to settle more readily
from the coating composition than did the polystyrene
beads because of higher specific gravity of the former.
Settling of the beads in coating equipment could cause
clogging problems, but no serious problems were en-
countered with any of the coating compositions.

EXAMPLE IIT

A photographic element was prepared as in Example II
except the hydrophilic colloid solution used for the bead
coat consisted of equal parts gelatin and 10% copoly
(ethyl acrylate 71.5%—acrylic acid 15%—2-aceto-ace-
toxyethyl methacrylate 3.5%).

EXAMPLE 1V

Each of the photographic elements prepared in Exam-
ples I-IIT were cut to 35 mm. width on a film slitting
machine set to slit the film along its center line and on
lines 35 mm. from the center line on each side. After
slitting, the cut films were 35 mm. in width with V&-inch
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width bead strips along each long edge of the surface
and with a 1¥-inch wide recording emulsion surface be-
tween the bead stripes. None of the film strips was dis-
torted by the heavy bead stripes and all were protected
from abrasion during winding, slitting, and even during
perforation operations on the films. Each of the films
was judged to be sufficiently protected from damage by
abrasion for the uses intended, by the bead coats de-
scribed.

For short wave recording elements to be used in plate
or sheet form, we prefer to provide a protective bead rail
along each edge of the plate or sheet surface, or at least
along two opposite edges of the surface, to protect the
delicate emulsion from incidental abrasion during stack-
ing, processing, etc.

EXAMPLE V

A short wave recording plate, consisting of a glass plate
having coated thereon a gel sub and ultraviolet recording
emulsion layer, the same as those layers described in Ex-
ample I, was coated along each edge of the plate surface,
by hand, with a Y4-inch strip of the coating composition
described in Example I. This coating composition was
laid down at a wet thickness of 20 g. per square foot to
make the bead stripes. After the stripes bad dried, it pro-
tected the emulsion surface from abrasion with a flat
surface and plates of the same kind could be stacked with-
out damaging the delicate emulsion surface.

The detailed descriptions in the foregoing examples are
intended only to describe preferred embodiments of the
invention. The invention may comprise many variations
of the photographic elements, for example, the element
might comprise a different kind of photosensitive layer
or a different kind of support for the element. Variations
in the bead rail coating compound may be made within
the scope of the invention, for example, the ratio of beads
to hydrophilic colloid in the coating compound may be
varied according to the particular needs. In one preferred
embodiment of the invention, a count was made of the
number of beads per square inch in the bead rail coating.
It was found that there were about 300-400 large beads
of diameter over 75 microns and about 800 beads per
square inch of diameters below 75 microns. The bead
coat may be laid down at various widths, various densi-
ties, etc., depending on varying factors, such as head di-
ameter, amount of spacing desired, etc. We have made
bead coatings which provide spacing between layers, when
the film is wound on a roll of various heights between
2.5 and 6 mils. The bead rails will be useful for protect-
ing any delicate photosensitive recording surface of a
photographic element,

It will be understood that modifications and variations
may be made within the scope of the invention as de-
scribed above and as defined in the following claims.

I claim:

1. A photographic recording element comprising a
support and on at least one surface thereof a photosen-
sitive recording layer and, only on surface areas thereof
not intended for photographic recording, a layer of pro-
tective material comprising a hydrophilic colloid binder
having dispersed therein discrete, hard, bead particles,
said particles having an average particle diameter and dis-
tribution which provide a height sufficient to hold a sur-
face in contact with said protective material away from
said recording layer.

2. Photographic recording element defined by claim
1 wherein said photosensitive recording layer is a photo-
graphic silver halide layer.

3. Photographic recording element defined by claim
2 wherein said photographic silver halide layer is a photo-
graphic silver halide emulsion layer containing only a
minimum amount of hydrophilic colloid necessary to
bind said layer.
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4. Photographic recording element defined by claim
3 wherein said emulsion layer is sensitive to ultraviolet
radiation.

5. Photographic recording element defined by claim
1 wherein said layer of protective material is present on
said photosensitive recording layer as stripes along the
length of at least two opposite edges of said photosen-
sitive recording layer.

6. Photographic recording element defined by claim 5
wherein said bead particles of said layer of protective ma-
terial consist of beads of diameter in the range from 20
to 200 microns.

7. Photographic recording element defined by claim
6 wherein said bead particles consist of poly(methyl
methacrylate) resin beads.

8. Photographic recording element defined by claim
6 wherein said bead particles consist of polystyrene resin
beads.

9. Photographic recording element defined by claim
3 wherein said photographic silver halide emulsion con-
tains less than 10 grams hydrophilic colloid binder per
gram mole silver halide.

10. Photographic recording elements defined by claim
3 wherein the hydrophilic colloid binder of said emulsion
layer is gelatin,

11. Photographic recording element defined by claim
1 wherein said photosensitive recording layer is a photo-
graphic silver halide recording layer, said layer of pro-
tective material consists of stripes along at least two
opposite edges of said silver halide recording layer and
said protective material comprises discrete, hard, bead
particles of diameter in the range from 20 to 200 microns.

12. Photographic recording element defined by claim
11 wherein said photographic silver halide recording lay-
er is a silver halide emulsion sensitive to ultraviolet radi-
ation and contains hydrophilic colloid in only a minimum
amount sufficient to bind said silver halide in said layer,
said hard, bead particles are of synthetic resin and said
support is a photographic film support.

13. Photographic recording element defined by claim
12 wherein said photographic recording element is a
film strip capable of being rolled on itself and said
layer of protective material consists of thin longitudinal
stripes coated on said silver halide emulsion layer at each
edge of the film strip.

14. Photographic recording element defined by claim
11 wherein said support is a rigid plate and said layer
of protective material is coated in a thin stripe along at
least two opposite edges of said plate.

15. Photographic recording element defined by claim
13 wherein the hydrophilic colloid binder for both said
emulsion layer and said protective material is gelatin.

16. Photographic recording element defined by claim
13 wherein said film support is polyethylene terephthalate
film support, the binder for said emulsion layer is gelatin
and the binder for said protective material is a mixture
of gelatin within hydrophilic colloid vinyl polymer resin.

17. A photographic recording element as in claim 1
wherein said particles comprise about 300 to 400 beads
per square inch of a diameter of over 75 microns and
about 800 beads per square inch in a diameter of less
than 75 mircons.
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