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(71) We, POLAROID CORPORATION,
a corporation organised under the laws of the
State of Delaware, United States of
America, of 549 Technology Square,
Cambridge, Massachusetts, United States of
America, do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which it is
to be performed, to be particularly
described in and by the following
statement:—

Background of the Invention

This invention relates to photographic
film processing apparatus and more
particularly, it concerns an improved
doctoring surface conformation for use in
an applicator nozzle structure for depositing
a uniform layer of processing fluid on a run
of cassette containing photographic film.

Motion picture systems in which
exposure, processing and projection
operations are carried out on a film strip
contained at all times in a multi-purpose
cassette are disclosed in several issued U.S.
patents. In these systems the strip of film, as
supplied with the cassette, is initially wound
on a supply spool and advanced to a take-up
spool when the cassette is placed in an
appropriate camera for exposure in
essentially conventional fashion. After
exposure, the cassette is placed into a
viewing apparatus capable of activating a
cassette contained processor to deposit a
uniform layer or coating of processing fluid
along the length of the film strip as it is
rewound from the take-up spool back to the
supply spool. Thereafter, the series of
successive transparent image frames formed
on the film strip may be viewed by
projection and rewound for subsequent
projection cycles as desired.

The achievement of a uniform layer or
coating of processing fluid on the film strip
during the processing operation is vital to
overall system operation and has been a
major focal point of attention in overall
system development. The current state of

the art with respect to achieving a uniform
coating of processing fluid on such cassette
contained film strips is accomplished, for
instance, by an inclined doctoring surface to
develop a positive hydrodynamic force in
the deposited processing fluid to thereby
hold the film in engagement with an
underlying pressure pad; the latter being
operative to support the film strip beneath
the doctoring surface in a manner to
provide a net balance of forces on opposite
sides of the film strip.

Because of the need for cassette
ventilation both to dry the processing fluid
and to cool the film strip during projection,
and also because of the environment to
which the cassette may be exposed in
normal use, it is difficult if not impossible to
prevent entry of foreign particles and/or
dust to the cassette interior. While the
presence of such particles is not a serious
problem to film strip exposure and
projection, it is critical to proper film strip
-processing that foreign particles present on
the film strip be prevented from
accumulating in the region of the doctoring
surface by which the processing fluid is
spread uniformly onto the film strip. The
achievement of a net balance of forces on
opposite sides of the film strip as it passes
the doctoring surface has contributed
substantially to the solution of this problem
by permitting film strip carried particles to
pass the doctoring surfaces without
accumulation and without dragging or
streaking the processing fluid in 2 manner to
create blemishes which will appear in the
viewed images of the processed film. There
remains, however, a potential for
accumulation or wedging of foreign
particles as a result of the inclination of the
doctoring surface toward a trailing end
which provides a narrowing gap between
the doctor blade and the film. Because of
this potential there 1is need for
improvement, particularly when the
processor is a once-used structure supplied
with a cassette which serves primarily as a
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package for the initially supplied film strip
and as a container by which it may be
manipulated for exposure and repeated

" projection cycles.

A film-strip processing applicator in
accordance with the present invention
comprises: means defining a path of
movement for a film strip; a nozzle opening
positioned on the said path of movement for
applying a processing composition to one
surface of a film strip moving along the said
path, a doctoring surface spaced from the
said surface of a film strip moving along the
said path, the doctoring surface extending
both transversely across the film strip
surface and in the direction along the said
path, and two lateral walls extending from
the doctoring surface toward engagement
with the marginal portions of the said
surface of the film strip, the inner surfaces
of the said lateral walls converging in the
direction of film strip movement from the
nozzle opening, whereby a positive
hydrodynamic force is created in the
processing composition passing under the
said doctoring surface. As in prior devices,
the film strip is preferably retained against
the underside of the nozzle by a yieldable
upward force balancing the hydrodynamic
force developed in the processing
composition by the nozzle. In the preferred
form, the doctoring surface is spaced from
the upper emulsion surface of the film strip
by a pair of depending planar guide tracks in
which the converging edge wall surface
formations are provided. As a result of this
construction, the doctor blade need not be
inclined and there will be less chance of
foreign particles accumulating at the trailing
end of the nozzle surface and affecting
uniformity of coating application across the
full width of the emulsion in which image
frames are formed.

In order that the invention may be
better understood, one example of
apparatus embodying the invention will now
be described with reference to the
accompanying drawings, in which:—

Figure 1 is a side elevation in partial
cross-section illustrating the interior
arrangement of a cassette incorporating the
present invention;

Figure 2 is an enlarged, fragmentary side
elevation of the cassette showing an
applicator embodying the invention;

Figure 3 is an enlarged bottom plan view
of the applicator of Figure 2;

Figure 4 is a greatly enlarged sectional
view of the applicator; ,

Fig. S is an end view as seen on line 5—35
of Fig. 4;

Fig. 6 is a cross-section taken on line 6—6
of Fig. 4; and

Fig. 7 is a vastly enlarged fragmentary

cross-section of a part of the applicator of
Fig. 4.

In Figs. 1 and 2 of the drawings, a multi-
purpose film cassette incorporating the
present invention is shown to include a
housing generally designated by the
reference numeral 10 and taking the form of
a rectangular parallelepiped having a pair of
exterior side walls 12 and 14 connected by
top, bottom and end walls 16, 18, 20 and 22,
respectively. Within the housing 10, a film
strip 24 is connected at opposite ends to
supply and take-up spools 26 and 28 for
movement through a series of linear flights
or runs defined by a bobulator roll 30, an
idler guide roller 32 and a snubbing roller
34. The run of the film strip 24 between the
guide roller 32 and the snubbing roller 34, in
passing from the supply spool 26 to the take-
up spool 28 transverses a processor,
designated generally by the reference
numeral 36, and an exposure/projection
aperture 38 in the bottom wall 18 under a
reflecting prism 40 located adjacent
ventilating openings 42 in the side wall 12,

The processor 36 includes a reservoir or
pod 44 of processing fluid 46 initially sealed
by tear strip 48 and connected to a film strip
engaging pull strip 50. The construction and
operation of the pull strip 50 need not bé
described here except to note that upon
initiation of a processing cycle, the pull strip
becomes engaged by an aperture (not
shown) in the trailing end portion of the film
strip 24 to pull the tear strip 48 away from
the pod or reservoir 44 and allow the
processing fluid 46 to flow into a chamber
52 closed at its bottom by an applicator
nozzle 54 to be described in more detail
below. At the completion of tear strip
removal, the pull strip 50 becomes wound
between the convolutions of the film strip
wrapped on the supply spool 26 whereas the
tear strip 48 becomes separated to remain in
a storage chamber 56.

The path of the film strip 24 between the
rollers 32 and 34 is situated between the
bottom of the nozzle 54 and a pressure pad
58 biased upwardly by a spring 60 supported
in the bottom wall 18 of the housing 10. A
valve member 62 is positioned behind
the nozzle 54 in the context of film strip
travel during exposure and projection
(ahead in the context of film strip rewind
movement during processing) and is
engageable by an aperture (not shown) in
the leading end portion of the film strip 24
to be advanced from the position shown to a
position underlying the nozzle 54 at the end
of a processing operation.

The housing 10 constitutes an essentially
light-tight enclosure for the film strip 24, yet
openings such as the vent openings 42 and
the exposure/projection opening 38, which
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are important to overall system operation,
prevent exclusion of foreign particles such
as dust from the housing interior. While the
effect of foreign particles on the film strip 24
or otherwise within the cassette interior,
during use of the cassette to expose the film
strip 24 or to project the transparent image
frames formed thereon after processing, is
not significantly different than it is on
conventional exposure or projection of
motion picture film strips, it is important to
completely satisfactory operation of the
processor 36 that such foreign particles do
not interfere with the achievement of a
uniform layer of the processing fluid 46 on
the exposed emulsion layer of the film strip.

The nozzle 54 is an integral molding of
suitable synthetic resinous material having
an essentially planar top surface 64
adapated to be secured in a suitable manner
such as by ultrasonic welding, thermal
fusion or adhesives to the bottom of the
processor 36 that such foreign particles do
described above with respect to Fig. 2. A
generally rectangular nozzle opening 66
opens through the upper surface 64 and
extends to the opposite side or bottom of
the nozzle against which the film strip 24 is
retained by the pressure pad 58 during
processing. In Figs. 4 and 5, the film strip 24
is illustrated in greater detail to include an
emulsion layer E and a carrier base B. While
as shown in Fig. 5 of the drawings, the
emulsion layer E extends completely across
the width of the carrier base throughout
framing margins, 65 and 67, the useable
image width 69 is confined to the lateral
separation therebetween. Additionally, one
margin is of greater width than the other so
as to include perforations or feed apertures
68 for engagement by an incremental feed
mechanism or shuttle (not shown) during
exposure and projection.

In Fig. 3. the surface configuration of the
underside of the nozzle 54 presented to the
film strip 24 is shown to include elongated
planar guide tracks 70 and 72 located on the
opposite sides or lateral edges of the nozzle
opening 66 in overlying relation to the film
margins 65 and 67; the track 70 being
somewhat wider than the track 72 because
of the wider margin required on one side of
the film strip to accommodate the feed
aperture 68. A pair of post-lilke abutments
74 depend from the undersurface of the
nozzle and function to laterally guide the
film past the nozzle and as stops for the
valve member 62.

To the left of the opening 66 in Figs. 3 and
4, or upstream from the nozzle opening in
terms of film strip travel during processing,
the nozzle 54 is provided with a pair of
transverse linear projections or scraper
blade formations 76 and 78 spaced
longitudinally by a transverse recess 80. The

scraper blade formations 76 and 78
terminate downwardly in planar bottom
surfaces elevated slightly from the surface
of the tracks 70 and 72 by distance
preferably on the order of .0001 inch but
may approach zero or to a point where the
bottom surfaces of the scraper blade
formations 76 and 78 are truly flush with the
surface of the guide tracks 70 and 72.

To the right of the nozzle opening 66 as it
is shown in Figs. 3, 4 and 7 of the drawings,
or downstream in terms of the direction of
film strip travel during processing, the
doctoring surface conformation of the
present invention is shown and generally
designated by the reference numeral 82.
The overall configuration of the doctoring
surface is shown most clearly in Figs. 3, 6
and 7 of the drawings to include a
downwardly facing planar surface 84
recessed from the plane of the tracks 70 and
72 by a distance D (Fig. 7) and joining at its
forward or upstream end with an inclined
surface 86 extending to the rear edge
surface 85 of the nozzle opening 66.

As can be seen in Figs. 3 and 6, the
marginal edges of the doctoring surface 84
are delimited by vertical wall surfaces 87
and 88 which extend from the surface 84 to
the tracks 70 and 72 respectively. These wall
surface 87 and 88 are inclined toward each
other so as to converge in the direction of
film strip travel or in a direction
downstream from the nozzle opening 66.
Hence, they provide a tapered channel
whose cross-section defined by the upper
surface of the emulsion E, the doctoring
surface 84 and the wall surfaces 87 and 88
progressively diminishes lateral to the film,
from the leading to the trailing edge of the
doctoring surface 84, This diminishing
cross-section of the doctoring gap width
creates in the processing fluid 46 a
hydrodynamic force against the film without
any reduction in the doctoring gap height.

Hence, the substantially parallel
doctoring surface 84 in conjunction with the
converging wall surfaces 87 and 88 produce
the desired downward force on the film (the
latter being balanced by the pad 58) without
a progressive narrowing of the doctor blade
gap height as used heretofore.

As pointed out above, the scraper blade
formations 76 and 78 depend to an elevation
on the order of .0001 inch above the top
surface of the emulsion layer E. As a result,
dust or other particles carried by the film
strip 24 and projecting above the top of the
emulsion layer E by a distance greater than
this clearance will be trapped by the scraper
blade formations 76 and 78. To ensure that
particles which are not so trapped will pass
the doctoring surface 84 without adversely
affecting the smoothness or uniformity of
the layer of processing fluid to be deposited
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on the emulsion layer, and because of the
required thickness of the processing fluid
layer, the dimension D is preferably
approximately .0007 inch and will result in a
coating thickness of approximately .0005
inch. Thus, any particles carried by the film
strip such as those designated by the letter P
in Fig. 7, passing the scraper blade
formations will pass under the surface 84
without accumulation to an extent where
streaking or other interference with ihe
achievement of a uniform layer of
processing fluid would occur. Moreover,
any tendency for accumulation of particles
with the geometry of the processing fluid
doctoring surface as shown will be either at
the leading edge of the downwardly facing
surface 84 or along the vertical wall surfaces
87 and 88, neither of which will affect the
processing fluid coating over usable central
portion of the film strip on which images are
to be formed since effects of the former will
be healed by the subsequent doctoring while
the effects of the latter will occur only at the
film margins. For the above, a tapering in of
the walls 87 and 88 by .005 inch over a
length of approximately .100 inch will
provide suitable fluid pressure.

Thus it will be appreciated that as a result
of this invention, an improved nozzle
structure is provided for photographic film
strip processors.

The provision of the particle-trapping
channel between scraper blades upstream of
the nozzle opening is also described and is
claimed in our copending application No.
16552/78 (Serial No. 1573892).

WHAT WE CLAIM IS:—

I. A film-strip processing applicator for
applying a processing composition to the
surface of a film strip, comprising: means
defining a path of movement for a film strip;
a nozzle opening positioned on the said path
of movement for applying a processing
composition to one surface of a film strip
moving along the said path, a doctoring
surface spaced from the said surface of a
film strip moving along the said path, the
doctoring surface extending both
transversely across the film strip surface and
in the direction along the said path, and two
lateral walls extending from the doctoring
surface toward engagement with the
marginal portions of the said surface of the
film strip, the inner surfaces of the said
lateral walls converging in the direction of
film strip movement from the nozzle
opening, whereby a positive hydrodynamic
force is created in the processing
passing under the said
doctoring

2. A film-strip processing applicator in
accordance with claim 1, including a
downwardly inclined surface extending
from the nozzle opening to the said
doctoring surface, the doctoring surface
being substantially parallel to the surface of
the film strip moving along the said path.

3. A film-strip processing applicator in
accordance with claim 1 or 2, further
comprising planar guide tracks extending in
the direction of the said path of movement
and arranged on opposite sides of the nozzle
opening and doctoring surface, and means
urging the film strip following the said path
toward the said planar guide tracks.

4. A film-strip processing applicator in
accordance with claim 3, wherein the
doctoring surface is spaced from the plane
of the said guide tracks by a distance of
approximately 0.0007 inch.

5. A cassette containing a strip of
photographic film and a reservoir of
photographic processing composition and
further comprising a film-strip processing
applicator in accordance with any one of
claims 1 to 4, the reservoir having a
rupturable seal and the nozzle opening
communicating with the reservoir following
the rupture of the seal.

6. A cassette containing a strip of
photographic film and a reservoir of
processing composition having a rupturable
seal and furthex containing an applicator for
the processing composition and means
defining a path of movement for the film
strip past the applicator, the applicator
including a surface positioned to overlie a
surface of a film strip moving along the said
path and having a nozzle opening for
conducting processing composition to the
said surface of the film strip following the
rupturing of the said seal, and a doctoring
surface spaced from the nozzle opening in
the direction of film-strip movement along
the said path to provide a layer of the
processing composition of a predetermined
substantially uniform thickness on the said
surface of the film strip, the doctoring
surface extending parallel to the plane of
the surface of a film following the said path,
both transversely across the film-strip
surface and longitudinally in the direction of
the said path of movement, the applicator
further comprising two lateral walls
extending from the doctoring surface
toward engagement with the marginal
portions of the said surface of the film strip,
the inner surfaces of the said lateral walls
converging in the direction of the film-strip
movement from the nozzle opening, and
means resiliently urging a film strip
following the said path towards the said
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nozzle and doctoring surface to balance the For the Applicants,
hydrodynamic force developed in the GILL, JENNINGS & EVERY,
coating of processing composition between Chartered Patent Agents,
the nozzle and the remote end of the 53 to 64 Chancery Lane,
doctoring surface. London WC2A 1HN.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1980.
Published by the Patent Office, 25 Southampton Buildings, London, WIC2A. 1AY, from
which copies may be obtained.
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