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(54) Heat development apparatus

(57) A method and apparatus for developing a strip
of photosensitive media (13) having image exposure ar-
ea having an undeveloped exposed portion thereon.
The media include heat activated developer thereon.
The apparatus includes a transport mechanism for mov-
ing the photosensitive media along a processing path;
and a mechanism positioned along the processing path

for selectively heating (36) the undeveloped exposed
portion of the strip of photosensitive media so as to de-
velop the images thereon. The apparatus further in-
cludes sensors for determining the location of the unde-
veloped exposed portion of the image exposure area. A
scanner (40) may be provided for scanning the strip of
photosensitive media so as to obtain a digital record of
the images developed thereon.
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Description

[0001] The present invention relates to photofinishing
of photosensitive material, and more particularly, to a
method and apparatus for photofinishing a photosensi-
tive material using an apparently dry development proc-
ess.
[0002] Typical photofinishing of photosensitive me-
dia, such as film, comprises the development of the pho-
tosensitive media using wet processing system followed
by printing of the image onto a second photosensitive
media, which is also processed using a conventional
wet process system. Conventional wet process com-
prises the passing of the film through a plurality of
processing tanks, each tank containing a processed so-
lution. Such conventional wet processing is relatively
time-consuming, restricted to specific types of films,
must be carefully monitored and maintained in order to
ensure consistent high quality, special care must be tak-
en in the using and disposal of the processing solutions.
[0003] There has also been suggested in the prior art
the providing of a fully automated photofinishing device
wherein a customer can walk up to the device, insert a
film cartridge, and have the enclosed film processed. An
example of such a system is disclosed in U.S. Patent
5,113,351, wherein a conventional wet processing sys-
tem is utilized. As previously mentioned, this type of wet
processing system requires careful maintenance of the
chemistry in order to insure consistent high quality. Ad-
ditionally, the wet processing is limited to typically one
type chemistry used for processing of a particular type
film. In addition, typical wet processing systems are not
suitable for doing partial roll development.
[0004] There has also been suggested in the prior art
a Bi-Mat development system whereby 35mm instant
color slide film is developed. An example of such a sys-
tem is the PolaChrome CS 35mm instant color slide film,
which incorporates a black and white emulsion layer
provided on a substrate and an additive color screen
which is used to produce color images. Once the film
has been exposed, it is placed in a device whereby a
donor strip is coated with a processing solution, which
is then caused to come in contact with the exposed film
through use of a pair of laminating rollers. Since the
emulsion is a black and white emulsion, only a single
processing solution is applied. A problem with this sys-
tem is that it sacrifices film speed, D-min density, an im-
age quality in order to obtain visually acceptable slide
image.
[0005] U.S. Patent 5,627,016 discloses a system sim-
ilar to the Bi-Mat system, which is relatively simple and
low cost. While the system disclosed therein provides
an improvement over the PolaChrome CS 35mm sys-
tem, it is not suitable for use with film having substan-
tially different chemistry and is not designed for doing
partial roll developing and printing.
[0006] The present invention provides a method and
apparatus for photofinishing a variety of different type

photosensitive materials using a single, simple low-cost
device. Additionally, the system allows for partial roll de-
velopment and allows the providing of a large variety of
different custom image products to be produced.
[0007] In accordance with one aspect of the present
invention there is provided An apparatus for developing
a strip of heat developable photosensitive media having
image exposure area having an undeveloped exposed
portion thereon, comprising:

a transport mechanism for moving the heat devel-
opable photosensitive media along a processing
path; and
a mechanism positioned along the processing path
for selectively applying heat on the undeveloped ex-
posed portion of the strip of heat developable pho-
tosensitive media.

[0008] In accordance with another aspect of the
present invention there is provided a method for devel-
oping a strip of photosensitive media provided in a film
cartridge, the photosensitive media having a back side,
a front side, an emulsion layer on the front side, and a
heat activated developer, comprising the steps of:

a) moving the filmstrip along a film path;
b) applying heat so as to develop any exposed im-
ages present on the strip of film media;
c) scanning the strip of photosensitive media after
the exposed images have been developed; and
d) cleaning the filmstrip prior to returned to the car-
tridge.

[0009] In accordance with yet another aspect of the
present invention there is provided a method for devel-
oping a strip photosensitive media having image expo-
sure area having an undeveloped exposed portion ther-
eon, the media having a heat activated developer, com-
prising the steps of:

transporting the photosensitive media along a
processing path;
determining the location of the undeveloped ex-
posed portion of the image exposure area; and
applying heat so as to develop any exposed images
present on the strip of film media;

[0010] In accordance with yet another aspect of the
present invention there is provided a method for devel-
oping a strip photosensitive media having image expo-
sure area having an undeveloped exposed portion ther-
eon, the media having a heat developable developer
thereon, comprising the steps of:

moving the photosensitive media along a process-
ing; and
selectively applying a heat only on the undeveloped
exposed portion of the photosensitive.
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[0011] These and other advantages of the present in-
vention will be more clearly understood and appreciated
from a review of the following detailed description and
appended claims, and by reference to the accompany-
ing drawings.
[0012] In the detailed description of the preferred em-
bodiments of the invention presented below, reference
is made to the accompanying drawings in which:

Fig. 1 is a perspective view of an apparatus made
in accordance with the present invention partially
broken away illustrating the components in sche-
matic form;
Fig. 2 is an enlarged view of the development sec-
tion of the apparatus of Fig. 1 illustrating clearing of
the donor web;
Fig. 3 is a view similar to Fig. 2 illustrating cleaning
of the film;
Fig. 4 is a partial diagrammatic representation of the
apparatus of Fig. 1 illustrating the rewinding of the
film back into the cartridge;
Fig. 5 is a view similar to Fig. 4 illustrating the film
almost fully rewound back into the cartridge;
Fig. 6 is a modified development section mode in
accordance with the present invention;
Fig. 7 is a modified donor web and drive used in the
apparatus of Fig. 6;
Fig. 8 is another modified development section
mode in accordance with the present invention;
Fig. 9a-9c illustrates still another modified appara-
tus mode in accordance with the present invention;
Figs. 10a-10h illustrates various screens used to
control operation of the apparatus and for ordering
of image products;
Fig. 11 is a receipt which is printed by the apparatus
of the present invention;
Fig. 12 is a second embodiment of a receipt printed
by the apparatus of the present invention which can
be used for ordering products and/or services;
Fig. 13 is a perspective view of a modified appara-
tus made in accordance with the present invention;
Fig. 14 is an exploded view of the apparatus of Fig.
10;
Fig. 15 is a schematic diagram of another embodi-
ment of a system made in accordance with the
present invention;
Fig. 16 is a schematic diagram of still another mod-
ified embodiment of an apparatus made in accord-
ance with the present invention; and
Fig. 17 is a schematic diagram of yet another mod-
ified embodiment of an apparatus made in accord-
ance with the present invention.

[0013] Referring to Figs. 1-5, there is illustrated sche-
matically a photofinishing apparatus 10 made in accord-
ance with the present invention. Preferably as illustrated
apparatus 10 is a customer self service kiosk which
does not require retail sale persons or an operator. The

apparatus 10 includes a development section 12, as
shown separately by Figs. 2-5, for developing exposed
images on a photosensitive media. In the particular em-
bodiment illustrated, the development section 12 is de-
signed to be a Bi-Mat development system. For the pur-
poses of the present invention, a Bi-Mat type develop-
ment system shall be considered a system which utilizes
a single processing solution to fully develop the photo-
sensitive emulsion layer on a supporting substrata. In
the particular embodiment illustrated, the photofinishing
apparatus 10 is designed to process photographic film
13 having a front side 14 and a back side 15 with a pho-
tosensitive emulsion layer on the front 14. The appara-
tus 10 includes a holding mechanism 16 for holding a
film cartridge 18, which is designed to hold photographic
film 13. In the particular embodiment illustrated, the film
cartridge 18 is of the thrust film type, such as illustrated
in U.S. Patent Nos. 5,200,777 and 5,031,852 which in-
corporates the references in their entirety. In such thrust
film cartridges, the film can be automatically thrust out
of or back into the film cartridge 18. The photographic
film 13 is helically wound about a film core (not shown),
which is rotatably mounted to the cartridge 18. A light
valve (also not shown) is rotatably mounted to cartridge
18 adjacent an opening in cartridge 18. When the light
valve is in the open position film 13 may to be either
thrust out, or thrust back into the cartridge 18 by rotation
of the core in the appropriate direction. A transport
mechanism is provided for moving film 13 along a film
processing path 34. In the particular embodiment illus-
trated, the transport mechanism for moving the film mo-
tor (not shown) provided in apparatus 10 engages and
rotates the core of the cartridge.
[0014] In the particular embodiment illustrated, the
holding mechanism includes an opening 20 having an
inner configuration designed to mate with the outer con-
figuration of the film cartridge 18. In the embodiment il-
lustrated the opening 20 is oriented in a direction sub-
stantially perpendicular to processing path 34. This al-
lows the end of the core of cartridge 18 to easily engage
the motor used to rotate the core. Once properly en-
gaged in the opening 20, film 13 can be thrust out of, or
into cartridge 18 as appropriate. A sensor 19 is provided
for reading the film DX code on cartridge 18. The DX
code contains information that can be used by appara-
tus 10 for determining if the film 13 contained therein is
suitable for processing by apparatus 10 and for select-
ing the appropriate algorithm for processing of the
scanned image data as discussed later herein.
[0015] Development section 12 includes a supply reel
22 having a donor web 24 wound around a core 25. The
donor web 24 is unwound from supply reel 22 through
a film processing section 26 by a motor (not shown)
which drives the core 27 of a take-up reel 28. A pair of
guide rollers 30 provides for guiding donor web 24
through the processing section 26. A backer member 32
is provided between guide rollers 30 for providing a sup-
porting surface for donor web 24, as discussed later
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herein.
[0016] The photographic film 13, when thrust out of
the cartridge 18, is passed along a processing path 34,
which extends through the film processing section 26
and terminates into a festoon 36 where the film is tem-
porarily stored. Recently, an advanced photosystem
(APS) has been introduced where a thin magnetic layer
is provided on a photographic film for containing pho-
tofinishing and other information thereon. Disposed ad-
jacent the cartridge 18 along the processing film path
34 there is provided a magnetic read/write head 38 for
reading any information contained magnetically on the
film and/or for writing magnetic information thereon. An
infrared sensor 39 is provided adjacent read/write head
38. Infrared sensors can see through unprocessed film
without exposing it. Processed film and unprocessed
film provide different "IR" signatures. Thus it is possible
to detect if the film has been fully or partially developed.
A digital scanner 40, preferably of a high resolution, is
provided for scanning images developed on film 13. The
scanner 40, in the embodiment illustrated, is a linear
CCD array (charge coupled device), which can scan the
images and thereby produce a digital record of the im-
ages scanned. It is to be understood that scanner 40
may be any appropriate type digital scanner and is not
limited to a CCD device. The image information ob-
tained from scanner 40 is passed onto a computer 84,
where the digital information obtained may be manipu-
lated as appropriate. The digital images obtained by
scanner 40 are displayed on display device 42, which
in the particular embodiment illustrated, is a CRT. Thus,
the user of the apparatus 10 can readily view images
that have been developed on film 13.
[0017] A processing solution application system 50 is
provided for applying a processing solution onto the do-
nor web 24, which is then applied to the photographic
film 13 as it passes through the film processing section
26. In the particular embodiment illustrated, the
processing solution application system 50 includes a
reservoir 52, which contains a processing/activator so-
lution 54. An applicator nozzle 56 is provided for apply-
ing processing/activator solution 54 obtained from res-
ervoir 52 onto donor web 24. In the particular embodi-
ment illustrated, a pump (not shown) is used for supply-
ing the processing/activator solution to outlet 58 of noz-
zle 56 which is then sprayed on to donor web 24. The
nozzle outlet 58 is positioned at a point with respect to
the web 24 which is before the web 24 comes in contact
with the film 13. In the particular embodiment illustrated,
the nozzle outlet 58 is positioned at a point adjacent the
web 24 just after it has been taken from the supply reel
22. However, the nozzle outlet 58 may be located at any
point before the web 24 contacts film 13. In the preferred
embodiment illustrated the processing system 50 is pro-
vided a replaceable cartridge 51. Thus, any type chem-
istry may be provided in apparatus 10 capable of being
applied on to a web. The cartridge 51 is provided with a
machine readable code 53 that can be read by an ap-

propriate sensor 55 provided in apparatus 10. The sen-
sor 55 is connected to computer 84 in apparatus 10
which can determine what type developing chemistry
has been provided to apparatus 10.
[0018] The processing section 26 includes a pressure
applying mechanism 44, which is used to bias the film
13 toward donor web 20 as it passes through the
processing section 26 such that it will be in imminent
contact with the donor web 24 so that the processing
solution 54 will be transferred from donor web 24 onto
film 13 for development of the exposed images thereon.
In the particular embodiment illustrated, the pressure
applying mechanism 44 includes a plurality of rollers 46
having a belt 48 extending there-around. In the particu-
lar embodiment illustrated, the rollers are free wheeling
such that the belt 44 will move along with the film 13 as
it is being thrust from the cartridge into festoon 36.
[0019] A cleaning mechanism 60 is provided for
cleaning donor web 24 and/or film 13 as described later
herein. The cleaning mechanism 60 includes a support
plate 62 having a supply reel 64 containing a cleaning
web 66 made of a material capable of cleaning the donor
web 24 and/or film 13. The cleaning web 66 is composed
of an absorbent lintless fabric imbibed in a neutralizing
agent such as a dilute form of acetic acid. The cleaning
web 66 is guided about a plurality of guide rollers 68 and
terminates in a take-up reel 70. In the particular embod-
iment illustrated, the supply reel 62 and take-up reel 70
are each rotatably mounted to the support plate 62 and
are connected to respective drive motors, not shown,
which allow the cleaning web 66 to be moved along
cleaning path 72 formed by the guide rollers 68 in either
direction. Thus, the cleaning web 66 may be wound onto
the take-up reel 70, or in certain situations, driven in the
reverse direction and rewound back onto the supply reel
64. The cleaning mechanism 60 includes a moving
mechanism (not shown) comprised of two electrically
energized solenoids to selectively move the cleaning
web 66 into contact with either the processing web 24
or the film strip 13 by moving the support plate 62 in the
directions indicated by arrows 71, 73 such that the
cleaning web 66 of cleaning mechanism 60 may be in
contact with the donor web 24 and/or for film 13. The
rollers 68 are designed so as to provide a first contact
section 76, such that when the cleaning mechanism is
moved in a first direction toward web 24, the cleaning
web 66 will be in contact with the donor web 26 as illus-
trated in Fig. 2. The path 72 includes a second contact
section 78, such that when the cleaning mechanism 60
is moved in a second direction toward film 13, the sec-
ond contact section 78 contacts the film 13 as illustrated
in Fig. 3. Generally, the cleaning mechanism 60 will be
cleaning the film 13 or web 66 at different times. How-
ever, if desired, the film 13 and donor web 24 may be
cleaned at the same time. The cleaning mechanism is,
of course, moved in the opposite direction for disengag-
ing from the film 13 or donor web 24.
[0020] A printer 80 is provided for printing out of a cus-
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tomer order receipt 81 (see Fig. 11), as will be discussed
later on herein. Apparatus 10 further includes a keypad
82 for allowing entry of information by the user to the
apparatus, for example order information. The appara-
tus 10 may include any other data entry means for al-
lowing entry of information. For example, but not by way
of limitation, the display device 42 may be of the touch
screen type whereby simply touching the viewing
screen in the appropriate location, information may be
entered into the apparatus 10. The computer 84 obtains
information from the various components and sensors
as is customarily done in such devices. For example,
but not by way of limitation, computer 84 is appropriately
connected with the magnetic read/write head 38, the
scanner 40, printer 80, keypad 82 and CRT 42. The
computer 84 is also used to control the general opera-
tion of apparatus 10 and all the other components, sen-
sor, motors and controls in apparatus 10. The receipt 81
may include a variety of information, for example but not
by way of limitation, information setting forth what was
ordered, instructions provided by the customer, the cost
of the order, a low resolution copy of each of the images
ordered, and unique customer ID.
[0021] The apparatus 10 includes a plurality of differ-
ent type devices whereby other information, including
image and customer order information, may be entered.
Image information as previously described is entered in-
to apparatus 10 by supplying film that is digitally
scanned. However, image information may be entered
into the apparatus 10 by a variety of other means. For
example, but not by way of limitation, a CD read mech-
anism 86, may be provided for reading of information
provided on a CD, a computer disk reader/writer 88 may
be provided for reading and writing information onto a
standard computer disk, flash memory card reader 90
for reading flash memory cards, or by an appropriate
communication link using a modem as is well known. It
is, of course, understood that the image data may be
obtained in any appropriate digital form as presently
available, or may become available.
[0022] In order to better understand the present in-
vention, a description of the operation of apparatus 10
will now be discussed.
[0023] A film cartridge 18 containing a strip of ex-
posed, but undeveloped film 13, is provided and placed
in holding mechanism 16. The DX code is read by sen-
sor 19 so as to determine the type of film present within
the film cartridge 18. This information is passed on to
computer 84 to determine if film 13 may be processed
by the processing solution contained in apparatus 10.
Additionally, knowing the particular film type and chem-
istry in apparatus 10, an appropriate image manipula-
tion software program may be applied by computer 84
to correct and/or adjust the images read by scanner 40.
Such algorithm may be easily determined by knowing
the original type of film, the processing solution the film
was originally designed to be processed by and the af-
fect that the processing solution present in the device

will have on the film. Thus, even if the processing solu-
tion present in apparatus 10 was not designed to be
used with or is not totally compatible with the film 13
within the cartridge 18, appropriate digital images may
be obtained the by applying appropriate image modifi-
cation algorithms to the scanned digital image data.
Thus, images may be obtained as if the film was proc-
essed by a processing solution for which is was de-
signed to be processed. In addition, since the film will
be digitally scanned for obtaining of the image data, the
film may be of the type that is not designed for optical
printing, but designed only for scanning and printing
thereafter. Thus providing additional latitude in the man-
ufacture of the film. Potentially allowing for less expen-
sive to manufacture films. If the film 13 within the car-
tridge 18 is compatible with the chemistry available, the
film 13 is allowed to be processed by apparatus 10. The
sensor 19 may also advise whether or not the film is ca-
pable of containing magnetically encoded information.
If so, the magnetic head 38 will read appropriate infor-
mation thereon and take appropriate action as required.
Appropriate motors are activated for opening of the light
valve of the film cartridge 18 and for thrusting of the film
13 out of the cartridge 18 along film processing path 34.
An appropriate drive motor (not shown) is activated for
moving of the donor web 24 from supply reel 22 through
the film processing section 26 to take-up reel 28 in co-
ordination with the movement of the film 13. At the same
time, processing solution 54 is drawn from reservoir 52
and passed on through applicator nozzle 56 through
nozzle outlet 58 onto the donor web 24 so as to apply
an appropriate processing solution thereon. The
amount of processing solution applied to donor web 24
is controlled such that substantially no processing solu-
tion drips or falls from donor web 24. The donor web 24
is appropriately advanced such that the donor web hav-
ing the processing solution therein will appropriately
contact the portion of the photographic film 13 having
images thereon. Therefore, the donor web 24 may need
to be initially transported prior to the film reaching the
film processing section. A thin layer of developing solu-
tion is applied to the surface of the donor web 24, which
will come in contact with the emulsion side of the film.
As the emulsion on the film on donor web 24 and film
13 pass through the processing section 26, pressure is
applied by pressure application mechanism 44, causing
the emulsion side of the film 13 to be forced against the
backing member 45 (see Figs. 1-3). By the time the film
13 reaches the end of the film processing section 26,
the film 13 will have subjected to a sufficient amount of
processing solution for development of the latent imag-
es.
[0024] After the film 13 has been completely proc-
essed, the pressure application mechanism 44 is with-
drawn as illustrated in Figs. 4 and 5 and the film 13 is
rewound back into thrust film cartridge 18. As the film
13 is rewound back into the cartridge 18, the magnetic
head 38 reads any information that may be provided on
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the film 13. Additionally as the film is being retracted into
cartridge 18, the scanner 40 will read the image infor-
mation developed thereon. Prior to the film 13 being re-
tracted into the cartridge 18, the cleaning mechanism
60 is positioned as illustrated in Fig. 3. The cleaning web
66 is moved in the appropriate direction as the film is
being retracted thus cleaning the film 13, removing any
excess processing solution that may be on the film 13
which could be detrimental to the film.
[0025] An advantage of the system according to the
present invention is that it is possible to easily process
only a portion of the available exposure area of film 13
without substantially affecting the unexposed portion of
the film 13 for later exposure and processing. For the
purposes of the present invention, the available expo-
sure area shall mean that portion of the film that is de-
signed to be exposed for capturing of an image. The in-
formation that is recorded on the film 13 by head 38 may
include information that only a portion of the film 13 has
been exposed. In which case, the film 13 is only thrust
out a sufficient distance, such that only the exposed ar-
ea of the film 13 is passed into processing section 26
and only the portion that has been exposed is provided
with processing solution. Alternatively, sensor 39 can
distinguish between process and unprocessed film, thus
allowing only the unprocessed section to be processed.
The apparatus 10 is operated in the same manner pre-
viously discussed, except that now during retraction of
the film 13 back into cartridge 18, the magnetic head will
record information that a portion of the film has been
developed, so that when the film is again placed in ap-
paratus 10, or other similar device, the apparatus 10 will
recognize that only the newly exposed portion of the film
need be developed. Therefore, only the remaining ex-
posed non-developed portion will be processed.
[0026] In the embodiment illustrated in Figs. 1-5, the
donor web 24 is moved by a motor connected to core
27 of take-up reel 28. In order to more precisely control
the amount of processing solution being applied to film
13, it is important to control the amount of movement of
the donor web 24. Referring to Figs. 6 there is illustrated
a modified mechanism 130 which is similar to apparatus
10 like numerals indicating like parts and operation. In
this embodiment donor web 134 (see Fig. 7) is provided
with a plurality of equally spaced perforation 136 along
both sides 138 of the donor web 134. Perforations 136
engage sprocket wheels 140 used to drive donor web
134 along the processing path 26. The engagement of
sprocket wheels 140 with perforations 136 provides a
positive drive whereby substantially no slip can occur.
The sprocket wheels are driven by a stepper motor, not
shown. By turning sprocket wheels 140 at a precise rate,
the positive drive of web 124 will result in a precise
amount processing solution being applied to web 134
and in turn on to film 13.
[0027] Referring to Fig. 8 there is illustrated a modified
application system for use in the development section
12. In order to accurately meter the amount of process-

ing solution being applied to web 24, a pressurized valve
control system 57 is provided. In the particular embod-
iment illustrated, a tube 59 is provided containing an ap-
propriate processing solution, preferably in a generally
paste form. A control valve 61 is used for precisely mon-
itoring the amount of processing solution being applied.
When valve 61 is in the open state the processing solu-
tion will be allowed to go therethrough at a predeter-
mined rate. A ram 63 is pushed by motor 65 which ap-
plies continuous pressure to the contents of tube 59.
The amount of time the valve is open will determine the
amount of solution being applied. The valve 61 is con-
trolled by computer 84 so that the required amount of
processing solution will be applied to web 24 and then
to film 13.
[0028] In order to improve the speed of processing,
an optional heater 96 may be provided for increasing
the activity of the processing solution applied to the film
13 in the film processing section 26. Additionally, if so
desired, the backing mechanism may be designed to vi-
brate, which may also improve the processing speed,
or efficiency of the processing solution applied to film 13.
[0029] After the film has been processed and
scanned, appropriate images may be displayed by dis-
play device 42, allowing the customer to review the im-
ages that have been developed and for ordering of hard-
copy prints and/or other photographic products, such as
photo CD's, computer disks, photo albums. Thereafter,
the film cartridge may be deposited directly into appa-
ratus 10. Referring to Figs 9a-9c there is illustrated a
modified development section 12 for use in apparatus
10. After the film has been rewound into the cartridge
18, the cartridge may be deposited into a receiving
chamber 67 by the opening of trap door 77 as shown in
Fig. 9b. In the embodiment illustrated a motor (not
shown) is used to open and close trap door 77 which is
controlled by computer 84. After the cartridge 18 has
been deposited in chamber 18 the door is returned to
it's normal position as shown by Fig 9c. By using the
information supplied by the customer, the information
read from the cartridge a receipt 81 (see Fig. 11) may
be printed for the customer. The cartridge ID can be
used for the identifying of the order that the customer
has placed. There is no need for an order envelope as
all the information for completion of the order has been
obtained.
[0030] Referring to Figs. 10a-10h, there is illustrated
various instructions that may be provided on the display
device 42. Fig. 10a illustrates an initial screen that al-
lows the user to enter selections by simply touching of
the screen. Fig. lOb provides instructions for the desired
method of payment. In the particular embodiment illus-
trated, payment may be made by credit card, however,
the apparatus 10 may be provided with a variety of pay-
ment means for making payment, including the appro-
priate cash receiving mechanisms (not shown) and
credit card receiving means for allowing debiting of cred-
it card accounts. Any payment means may be provided
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to apparatus 10. Fig. 10c illustrates and provides direc-
tions on how the film cartridge 18 may be inserted into
the apparatus 10. Fig. 10d provides instructions to the
user and advises the amount of time remaining for
processing. While the apparatus 10 develops the imag-
es in a relatively short period of time, during the devel-
opment process there is provided an opportunity to dis-
play the various products available and/or allow the con-
sumer to do other things with his account as shown in
Fig. 10e. For example, using a unique customer ID to
review images that may have been previously stored in
the customer's account. Referring to Fig. 10f, the con-
sumer is advised if the film 13 has been developed and
that it is ready for review. Fig. 10g illustrates various or-
der options and the images that have been developed.
It is, of course, understood that the display device 42
may provide as many appropriate options as desired
and provide the images in any desired format. In the par-
ticular embodiment illustrated, all the images developed
on film 13 are shown as small images (imagettes) 102.
However, appropriate means may be provided for re-
viewing one, or as many as desired at a single time. Ad-
ditionally, the computer may be programmed for allow-
ing the customer to modify any of the images. For ex-
ample, but not by way of limitation, zooming and/or crop-
ping of the image, color enhancements, or for allowing
customization and modification of the image. Fig. 10h
illustrates how a selected portion of several images will
be produced as an album page, illustrated by item 104,
so that the consumer will have some idea as to how the
ordered product will look.
[0031] Printer 80 provides a receipt 81 as is illustrated
in Fig. 11. The receipt 81 can include a variety of infor-
mation, for example, a unique order number 108, a copy
of each of the images that were selected for ordering,
and image ID 109 associated with each image. In the
embodiment illustrated the image ID 109 is a bar code
which is unique for each image. The order number 108
and image ID 109 may be provided in any desired for-
mat, preferably a machine readable format. Additional
information may be provided on receipt 81, such as date
and any other appropriate information that may be re-
quired or deemed desirable. For example, but not by
way of limitation, the location at which the apparatus
was used, the type of film, the type of processing used
for development, the date on which the machine provid-
ed the processing, customer preferences, custom
name, address etc.
[0032] In the particular embodiment illustrated, a cus-
tomer places a photofinishing order through the use of
the input device at apparatus 10 for fulfilling of the cus-
tomer order at a central printing station (product fulfill-
ment location) remote from apparatus 10. Preferably the
customer order is electronically forwarded to the remote
printing station where the order is filled. The completed
customer order is then forwarded by any appropriate
means to the customer at a designated location, such
as the customer's home, the store where the apparatus

10 is located. The order may be sent by mail, courier or
by any other means. The printer 80 may also provide an
order form 106, such as illustrated in Fig. 12. The order
form 106 is similar to receipt 81 but also includes order
selection boxes 119 that can be filled out by the custom-
er. The form 16 can then be fed into the apparatus
through a receipt order slot 110 for reading and place-
ment of the order. The order is then submitted to the
appropriate location for completion. This system allows
the user to take the images home and decide on the
order as to whether or not additional copies or modifi-
cations are to be made. Additionally, should the user
have a personal computer, the receipt ID 108 may be
used to provide information for allowing the customer to
have access to apparatus 10, and thereby placing the
order electronically over the Internet, or allowing the
consumer to have access to the images and making fur-
ther modifications and then making the appropriate re-
quest for image products.
[0033] There are a variety of different image products
that may be ordered, included but not by way of limita-
tion, hardcopy prints on photographic paper or other me-
dia, album pages containing a plurality of images on one
or both sides, a photo CD, computer disks containing
images, or any other image product that may be pro-
duced now or by future technology.
[0034] As previously discussed, images are forward-
ed to a central printing station where the order is com-
pleted and then forwarded to the consumer. However,
the present invention is not so limited. Referring to Figs.
13 and 14, there is illustrated a modified apparatus 210
made in accordance with the present invention. In the
embodiment illustrated apparatus 210 is a customer self
service kiosk independent of a retail sales person or op-
erator. Fig. 14 is an exploded view of the apparatus 210
of Fig. 13 illustrating its various sections. Section 212 is
similar to the apparatus 10, with like numerals indicating
like parts and operation. Section 214 illustrates a first
printer section for printing images onto a web 216 that
is wound about a core 218. In the particular embodiment
illustrated, the printer section 214 includes an inkjet
printhead 220 for printing onto web 216 as it passes
thereby. A cutter 222 is provided for cutting of the web
into individual image prints 224. Preferably, the prints
224 are delivered to a delivery tray section 226 whereby
a customer may remove the order upon completion.
[0035] In the embodiment illustrated in Figs. 13 and
14, the apparatus 210 includes a second printing system
230 for printing onto precut sheets 232 for printing large
format images. In the particular embodiment illustrated,
the printer system 230 is a large format inkjet printer ca-
pable of printing images onto sheets ranging in size from
24" or 36" wide to 108" in length. An example of a suit-
able large format inkjet printer is sold by the Eastman
Kodak Company under the tradename Kodak Digital
Science 1000 PS large format inkjet printer. The printer
system 230 provides the appropriate image in response
to the image order entered into by the customer. While
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in the particular embodiment illustrated where an inkjet
printer system is illustrated, it is to be understood that
any other desired type of printing system may be uti-
lized, for example, but not by way of limitation, thermal
printers.
[0036] Referring to Fig. 15, there is illustrated another
modified photofinishing apparatus 310 made in accord-
ance with the present invention. The apparatus 310 is
similar to the apparatus 10, with like numerals indicating
like parts and operation, except that instead of being
provided as a single integrated apparatus, apparatus
310 is broken down into various separate components.
In the particular embodiment illustrated, the system 310
includes a separate developer section 312 wherein a
cartridge 18 may be placed for developing and scanning
in the same manner previously discussed with respect
to apparatus 10. However, in this embodiment, a sepa-
rate display device 42 is provided which is connected
by appropriate wires or otherwise to computer 314.
Computer 314 is connected by appropriate wires or oth-
erwise to various output devices, for example; a digital
printer 316 which can be used for printing of the custom-
er image order; a CD reader/writer 318 which is capable
of reading digital information provided by a customer
and/or providing of an output product to be delivered to
a customer; a modem 320 may be provided for commu-
nication to various other devices remote for printing of
image products, or for receiving of image orders; and a
second printer 322 may be provided for printing of a re-
ceipt 324. The receipt 324 can used by the customer for
confirmation of the order when the image order is re-
ceived.
[0037] Referring to Fig. 16, there is illustrated a mod-
ified developing apparatus 410 made in accordance
with the present invention. The apparatus 410 is similar
to developing system 12, with like numerals indicating
like parts and operation. In this embodiment, instead of
providing a donor web 24 for application of processing
solution, there is provided a nozzle spray system for pro-
viding of appropriate processing solution directly onto
the photographic film 18. In particular, a pair of nozzles
412, 414 are provided for applying an appropriate acti-
vator and stabilizer, respectively, onto the film 13 as it is
thrust past said nozzles 412, 414. A dryer 416 is provid-
ed for drying of film 13. In particular, the dryer 416 in-
cludes a blower 418 and a heating element 420, such
that heated air is impinged upon the film 13 as it passes
thereby. In the particular embodiment illustrated, the
nozzle 412 is connected to a first reservoir 422 contain-
ing first processing and nozzle 414 is connected to a
second reservoir 424 containing a second processing
solution. It is, of course, to be understood that as many
or few nozzles may be provided as appropriate for pro-
viding of the appropriate processing solution for
processing of the photosensitive media. A vibrating
mechanism 430 is provided for enhancing the speed of
processing.
[0038] Referring to Fig. 17 there is illustrated a mod-

ified apparatus 510 made in accordance with the
present invention, like numerals indicating like parts and
operation as previously discussed. In this embodiment
the developer is incorporated with the film 13 and is of
the type that is activated by the application of heat. A
method and apparatus for developing a heat developing
film is disclosed in U.S. Patent 5,587,767 - Islam et al.
Summaries of photothermographic imaging systems
are published in Research Disclosure, Vol. 170, June
1978, Item 17029, and Vol. 299, March 1989, Item
29963. Thermally developed films have not been gen-
erally utilized in color photography. However, heat de-
velopment color photographic materials have been dis-
closed, for example, in U.S. Patent 4,021,240- Cer-
quone et al. and U.S. Patent 5,698,365 - Taguchi et al.
Commercial products such as Color Dry Silver supplied
from Minnesota Mining and Manufacturing Co. and PIC-
TROGRAPHY® and PICTROSTAT® supplied by Fuji
Photo Film Co., Ltd. have been put on the market. Fur-
thermore, U. K. Publication 2,318,645 discloses an im-
aging element capable of providing a retained viewable
image when imagewise exposed and heated.
[0039] The developer is such that upon exposure to
high temperatures the exposed latent image will be de-
veloped on the film 13. There is no need for additional
chemicals or solutions to be added to the film for
processing. For films of this type, contact with a high
temperature (>140°C) controlled surface for a fixed pe-
riod of time (2 - 60 second) is all that required to develop
the latent image on the film. The heated block 96 would
heat the film. The film would of course be passed at a
rate sufficient to develop the film. The cleaning mecha-
nism can be used to clean the film before and/or after
developing of images on the film thereby removing any
potential undesirable residue that may develop as a re-
sult of the processing. In another form of the present
invention an activating liquid may be applied to the heat
developable film which will allow the film to be devel-
oped by heat. The activator may be applied as previous-
ly discussed with respect to the embodiments in Figs. 1
- 16. This would the use of a inert liquid, such as water,
to be used to initiate activation of the developer in the
film without the need to handle and dispose of liquid
chemistry.

Claims

1. An apparatus for developing a strip of heat devel-
opable photosensitive media having image expo-
sure area having an undeveloped exposed portion
thereon, comprising:

a transport mechanism for moving the heat de-
velopable photosensitive media along a
processing path; and
a mechanism positioned along said processing
path for selectively applying heat on the unde-
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veloped exposed portion of said strip of heat
developable photosensitive media.

2. An apparatus according to claim 1 wherein said
heat developable photosensitive media includes a
developer for developing of exposed images on
said media.

3. An apparatus according to claim 1 further compris-
ing a mechanism for applying an activator to said
photosensitive media

4. An apparatus according to claim 1 wherein said
photosensitive media comprises a photographic
film provided in a thrust film cartridge, said film car-
tridge being positioned at the beginning of said
processing path.

5. An apparatus according to claim 1 further compris-
ing a display means for displaying of images devel-
oped on said photosensitive media and/or customer
photofinishing orders.

6. An apparatus according to claim 1 further compris-
ing a device for determining if the photosensitive
media is partially exposed.

7. A method for developing a strip of photosensitive
media provided in a film cartridge, said photosensi-
tive media having a back side, a front side, an emul-
sion layer on the front side, and a heat activated
developer, comprising the steps of:

a) moving said filmstrip along a film path;
b) applying heat so as to develop any exposed
images present on said strip of film media;
c) scanning said strip of photosensitive media
after said exposed images have been devel-
oped; and
d) cleaning said filmstrip prior to returned to
said cartridge.

8. The method according to claim 7 wherein an acti-
vator solution is applied to said filmstrip prior to
heating.

9. A method for developing a strip photosensitive me-
dia having image exposure area having an unde-
veloped exposed portion thereon, said media hav-
ing a heat activated developer, comprising the steps
of:

transporting the photosensitive media along a
processing path;
determining the location of said undeveloped
exposed portion of the image exposure area;
and
applying heat so as to develop any exposed im-

ages present on said strip of film media;

10. A method for developing a strip photosensitive me-
dia having image exposure area having an unde-
veloped exposed portion thereon, said media hav-
ing a heat developable developer thereon, compris-
ing the steps of:

moving the photosensitive media along a
processing; and
selectively applying a heat only on the undevel-
oped exposed portion of said photosensitive.
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