EP 1331 515 A1

Europdisches Patentamt
European Patent Office

(19) g)

Office européen des brevets

(11) EP 1 331 515 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
30.07.2003 Bulletin 2003/31

(21) Application number: 03100081.3

(22) Date of filing: 17.01.2003

(51) Intcl”: GO3C 5/14, GO3C 5/28

(84) Designated Contracting States:

AT BEBG CHCY CZDEDKEEES FIFRGB GR

HU IEIT LI LU MC NL PT SE SI SKTR
Designated Extension States:
AL LT LV MK RO

(30) Priority: 23.01.2002 EP 02100054

(71) Applicant: AGFA-GEVAERT

2640 Mortsel (BE)

(72) Inventor: Burtin, Jean c/o AGFA-GEVAERT

Septestraat 27 2640 Mortsel (BE)

(54) Method for processing a black-and-white negative recording film material for motion picture

soundtrack

(57) A processing method has been provided for an
exposed silver halide black-and-white negative working
sound recording film element, said processing method
comprising the steps of processing said sound record-
ing film element in a processing apparatus providing
processing ability in a daylight environment, said
processing method comprising the steps of developing
in a time of less than 20 seconds; fixing in a fixer; rinsing
and drying; preferably making use of an automatic
processing machine, the mentioned processing steps
being followed by a step of controlling black-and-white

densitometry, therefor preferably providing the process-
ing machine with a densitometer; further recording in a
motion picture color print film and processing therein im-
age area frames originating from an exposed and proc-
essed color negative recording film and from (an) optical
soundtrack(s) originating from a silver halide black-and-
white negative working sound recording film element,
wherein said film element has been processed, after
having been exposed, by the method as claimed.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a solution for
processing, inclusive for use of a dedicated apparatus
therefor, of a silver halide black-and-white negative re-
cording film material suitable for being printed as motion
picture soundtrack on a motion picture print film.

BACKGROUND OF THE INVENTION

[0002] Motion picture print film, the film that is shown
in movie theaters, commonly employs an optical analog
soundtrack along an edge of the film. During projection
of the motion picture images, a light source illuminates
the analog soundtrack and a photosensor senses the
light passing through and modulated by the soundtrack
to produce an audio signal that is sent to amplifiers of
the theater sound system. While the most common
soundtracks are of the "variable area" type wherein the
signal is recorded in the form of a varying ratio of opaque
to relatively clear area along the soundtrack, "variable
density" soundtracks are also known wherein the abso-
lute density is uniformly varied along the soundtrack.
Common sound systems incorporate a cell in the pro-
jector whose radiant sensitivity peaks at approximately
800-950 nm (depending on the type of photodiode),
which detects the predominant infra-red (IR) radiation
emitted by common tungsten lamps or red LED's (light
emitting diodes).

Digital soundtracks for motion picture films have
been more recently introduced, wherein sound informa-
tion is recorded in a digital format, e.g. comprising small
data bit patterns on the film, typically between perfora-
tions of the motion picture film (e.g., Dolby® Digital Ster-
eo soundtracks) or along the film edge (e.g., Sony® Dy-
namic Digital Sound soundtracks). US-A's 4,600,280
and 4,461,552, e.g., disclose methods in which digital
audio is photographically recorded on motion picture
film.

[0003] Inorderto optimize the visual quality of the mo-
tion picture image and to improve sound quality of the
soundtrack recorded on a motion picture print film after
having been printed from the sound negative film, the
motion picture and soundtrack are first typically cap-
tured or recorded on separate photosensitive films as
negative images, wherein the color negative film is char-
acterized by a low contrast in order to provide large ex-
posure latitude, opposite to the black-and-white sound
recording negative film material characterized by a high
contrastin order to sharply represent sound differences.
Both resulting negatives are then printed in synchroni-
zation on a motion picture print film in order to form pos-
itive images. On account of the very short exposure
times which must be given to each separate picture, or
frame, in capturing a motion picture image, a camera
negative film employing relatively fast silver halide emul-
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sions is typically used to record the motion picture im-
ages. In order to reproduce the wide ranges of colors
and tones which may be found in various images, the
camera film typically also has a relatively low contrast
orgamma. Variable area analog soundtracks and digital
soundtracks, however, are best recorded with high con-
trast, relatively slower speed films in order to generate
desired sharp images for the sound recording and min-
imize background noise generated by relatively high
minimum densities typically associated with relatively
fast camera negative films. Simultaneously printing of a
digital and an analog soundtrack moreover requires an
adapted filtering differing from each other during the
printing process.

Sound recording films typically comprised of sil-
ver-based black-and-white films thus remain preferred.
Said film is designed to be processed with conventional
black-and-white developer solutions to form silver-
based black-and-white images, such as, e.g. the D-97
process as specified in Module 15 titled "Processing
black-and-white films" of the Kodak Publication H-24 ti-
tled "Manual for Processing Eastman Motion Picture
Film". In such processes, after exposure, black-and-
white images are generally produced by developing sil-
ver halide in a black-and-white developer containing a
developing agent in order to form a silver image by re-
ducing the exposed silver halide to silver metal. The un-
developed silver halide is removed from the film by "fix-
ing" with aqueous fixer solution having a silver salt dis-
solving agent. The silver metal remaining in the film rep-
resents the image.

A well-known disadvantage of the classically ap-
plied D-97 processing chemicals is, besides its long de-
veloping time of about 4 to 5 minutes, its lack for stability
in laboratories, opposite to stability obtained for color
processing in well-experienced standardized color
processing labs. The chemical developing solutions are
not provided as ready-for-use solutions and should be
prepared in the processing laboratory, thereby requiring
trained people and an adapted environment, wherein
chemicals can be handled without risk for environmental
disasters.

Moreover digital soundtracks used in an increas-
ing amount nowadays, are more sensitive to differences
in developer compositions (from batch to batch and/or
during processing) and there is lack for experience with
replenishing measures applied by sound labs. The need
to provide a constant quality for black-and-white
processing of the sound recording negative film material
puts an ever lasting load on the laboratory worker (re-
quiring quite a lot of experience). As quite huge amounts
of developer replenisher solutions (in the range form
500 to 650 ml per square meter of film material) are re-
quired, the load of the environment is also questionna-
ble.

[0004] As aquick and absolute need for quality of dig-
ital soundtracks is a "must" nowadays, it is clear that, in
order to provide a black-and-white silver halide motion
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picture sound recording film comprising a support bear-
ing at least one silver halide emulsion layer, spectrally
sensitized with a first sensitizing dye providing a peak
sensitivity at less than or equal to 600 nm and a second
sensitizing dye providing a peak sensitivity above 600
nm, wherein the contrast overall gradient of the film is
greater than 3.7, it is not evident that making use of fine
monodispersed silver halide grains is sufficient in order
to reach the desired image quality in the sound record-
ing film, thus providing a soundtrack having high quality
after having been printed on the color positive print film
material.

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to pro-
vide a processing method and an apparatus for applying
said processing method to a sound recording negative-
working silver halide photographic film material in order
to guarantee stable processing conditions leading to a
constant sensitometry for the said sound recording film
characterized by a perfectly constant contrast, thus en-
hancing image quality, translated as sound after having
been printed said sound recording film onto a ciné color
print film material.

[0006] Itis a further object of the present invention to
provide the processed film after having been run in a
rapid processing cycle in order to save time and money,
as moreover, there is no need of transport to separate
tone developing labs.

[0007] It is another object of the present invention to
provide ability to perform said processing in an office
environment, in a compact customer-friendly process-
ing machine, further providing ability to processing in a
daylight environment.

[0008] Still another object of the present invention is
to provide daylight loading from camera to processor,
therefore providing the sound recording film in a cas-
sette, said film further having excellent antistatic prop-
erties.

[0009] A still further object of the present invention is
to provide an ecologically more justified processing
method, in order to avoid load of the environment by
making use of a film coated with lower amounts of silver
halide, further requiring lower amounts of chemicals in
developer and fixer as well as in their corresponding re-
plenishers.

[0010] Other objects of the present invention will be-
come apparent from the detailed description and from
the examples hereinafter.

[0011] The above mentioned objects have been real-
ized by making use of a processing method having the
specific features defined in the main independent claim.
Specific features for preferred embodiments of the in-
vention are set out in the dependent claims.

[0012] Further advantages and embodiments of the
present invention will become apparent from the follow-
ing description.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1 represents sensitometric curves obtained af-
ter having processed during 25 seconds at differing
developer temperatures, an exposed ST-9® Sound
Recording Film, as a silver halide black-and-white
sound recording film, sensitized in the green and in
the red wavelength range of the visible light spec-
trum, in a FP 500 COPEX® processing machine,
filled with G3231® as a developer, and G3343® as
fixer, all trademarked products from Agfa-Gevaert
N.V., Mortsel, Belgium.

Fig. 2 represents a set of sensitometric curves ob-
tained after having processed the same exposed
ST-9® Sound Recording Film as in Fig. 1, during 25
seconds at differing developer temperatures in two
different developers being G3231® and G101®,
both being developers and trademark products
from Agfa-Gevaert N.V., Mortsel, Belgium.

[0014] In the Fig. 1 (C6) and Fig. 2 (C2) a reference
curve is obtained after having run the same exposed ST-
9® Sound Recording Film in standard conditions in the
D-97 processing cycle, specified in Module 15 titled
"Processing black-and-white films" of the Kodak Publi-
cation H-24 titled "Manual for Processing Eastman Mo-
tion Picture Film".

DETAILED DESCRIPTION OF THE INVENTION

[0015] According to the present invention a process-
ing method is provided for an exposed silver halide
black-and-white negative working sound recording film
element, said processing method comprising the steps
of processing said sound recording film element in a
(compact) processing apparatus (in an office environ-
ment), providing processing ability in daylight environ-
ment, wherein said processing method comprises the
steps of developing in a developer within a time of less
than 20 seconds, fixing in a fixer, rinsing and drying,
wherein said silver halide black-and-white negative
working sound recording film element comprises mon-
odispersed cubic silver halide grains rich in silver bro-
mide having an average grain size of less than 0.35 um
and a coefficient of variation of grain size of less than
40%, wherein said grains have been panchromatically
sensitized over a wavelength range from 400 nm up to
750 nm.

[0016] As said method proceeds in a total processing
time, inclusive for the time inclusive for most time con-
suming steps like rinsing, and, still more important, dry-
ing (in the range of from 0.5 meter up to about 5 meter
per minute), the said method seems, at least for the
slowest cycle, to be less advantageous than the method
as applied known before in the D-97 process. However
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taking into account the comfortable conditions of an of-
fice environment, as well as the absence of time-con-
suming transport to a separate laboratory and prepara-
tion of chemical processing solutions, provides a reduc-
tion of total cost to the customer in the whole performing
context. Moreover the ecological advantage of a lower
consumption of chemicals in a processing method pro-
viding much more stability and comfort cannot be denied
as besides lower amounts of developer and fixer per
square meter, remarkably lower amounts of replenisher
and wash water or rinsing water are required, resulting
in less environmental load. Lower amounts of replenish-
er are in an amount of at least three times less than in
the D-97 processing mentioned above.

[0017] Although a running processing time of about 5
m per minute may look much slower than the common
time in the range from 25 up to 50 m per minute, and
although it may take about 2 hours before ending
processing of a film reel of about 600 m, even for a com-
plete film taking about 5 to 6 reels, the total running
processing time of about 10 to 12 hours still remains fa-
vourable as no transport, taking at least as much time
(and mobilized, stressed people having to perform a
"just-in-time" order), is required anymore as processing
proceeds in an office environment in a very customer-
friendly processing machine, moreover enabling
processing in a daylight environment. Presence of the
sound recording film in a daylight cassette is preferred:
unrolling the film before exposing in order to registrate
analog and/or digital sound, followed by rolling up again
the exposed film in a daylight cassette doesn't form any
problem as opposite thereto an opportunity is offered in
order to allow working in daylight conditions in an office
environment, without darkroom! Moreover such a day-
light cassette may be provided with means, in order to
be able to detect the length of exposed and unexposed
film respectively, as has e.g. been described in US-P's
5,153,625; 5,247,323 and 5,389,992; without however
being limited to the method described therein, applied
to COM systems. Apart from non-contacting means (e.
g. magnets) taking into account the number of windings,
other means (e.g. optical means, radial bar codes on a
disc at an axial end of a film cassette as in US-P
5,030,978 or means like an indicator window, formed on
a surface of the cassette shell, wherein a rotatable indi-
cator wheel behind the indicator window carries an in-
dication representing a degree of exposure of the pho-
tographic film as described in US-P 5,278,600 can be
applied. In another embodiment the amount of film being
withdrawn can be monitored by an encoder as has been
described in US-P 5,389,992 or e.g. by means counting
the number of perforations and displaying the passed
meters of film. Systems providing detection ability of
passed film may already have been incorporated in the
software of the film camera, providing ability to carry
cassettes having variable size, depending on reel
length. Those cassettes may be built up so that a part
containing the already exposed film may be separated
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from the other part with unexposed film, wherein the ex-
posed film cassette may be attached to the processing
machine in order to provide direct processing ability,
while further exposure actions may continue mean-
while.

[0018] A preferred machine or very suitable appara-
tus for processing the exposed black-and-white sound
recording film is the FP 500 COPEX® processing ma-
chine, trademarked product from Agfa-Gevaert, Mort-
sel, Belgium, without however being limited thereto as
other processing machines, known from graphic or mi-
crographic applications may provide analogous results
for a tank content or volume of about 4 liter for the de-
veloper solution, 2 liter for the fixer solution and 2 liter
and 4 liter for the washing or rinsing tank. Such tank
volumes for developer, fixer and washing stations can
thus indeed be considered as being "compact”, if com-
pared with the large tank volumes of the D-97 developer
commonly used until now in order to process sound re-
cording films. Besides the ability of "compact process-
ing" in a daylight of an office environment, the user-
friendly processing machine moreover offers an ecolog-
ical advantage, in that less chemicals, available as sta-
ble, "ready-for-use" processing solutions are consumed
in the processing cycle, further requiring lower replen-
ishment in amounts of at least 5, more realistic, at least
10 times, and even up to 20 times less than in the for-
merly applied D-97 processing cycle, moreover offering
a quite stable sensitometry and, consequenty, excellent
and constant sound quality after printing on the ciné
color positive print film material.

[0019] According to a preferred embodiment of the
present invention said silver halide black-and-white
negative working sound recording film element compris-
es monodispersed cubic silver halide grains rich in silver
bromide having an average grain size of less than 0.35
um and a coefficient of variation of grain size of less than
40%, wherein said grains have been panchromatically
sensitized over a wavelength range from 400 nm up to
750 nm as already disclosed above. By said measure
of panchromatic sensitization, besides analog sound-
tracks as formerly obtained after exposure to white light
sources, multiple digital soundtracks with light sources
having peak wavelengths in the green and red regions
can be recorded on a single silver halide black-and-
white negative working sound recording film element,
suitable for use in the method of the present invention.
Sound information recorded in digital format as is known
from the DOLBY® Dynamic Digital Stereo Sound and
SONY® Dynamic Digital Sound soundtrack systems to-
gether with conventionally known analog soundtrack in-
deed make use of an optical design to photographically
record digital data in multiple formats as well as analog
soundtrack, in real time, such as at the conventional "re-
altime" rate of 24 frames per second on a negative work-
ing black-and-white silver halide motion picture materi-
al, suitable for being printed on a "positive" color print
film. As the DOLBY® Dynamic Digital Stereo Sound
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system is sensitive to green light (wherefore ST-8D®
Sound Recording Film, trademarked product from Agfa-
Gevaert N.V., Mortsel, Belgium, can advantageously be
used), whereas the SONY® Dynamic Digital Sound sys-
tem is sensitive to red light (emitted by red LEDs), and
as analog soundtracks cannot be denied yet as being
dependent on the projection system available at the
movie theaters, it is clear that photographically record-
ing digital data in each of two or more different formats
as well as analog audio soundtrack, in real time on a
single motion picture film, requires spectral sensitization
in both the green as well as the red visible wavelength
range of the spectrum, providing optimized spectral sen-
sitivities at 580 nm and 670 nm for the green and red
range respectively. Said desire was formulated in WO
97/08586 from SONY Corporation and was well known
atthe time of filing (August 1995) to Agfa-Gevaert, which
resulted in the ST-9 Sound Recording Film, trade-
marked product from Agfa-Gevaert N.V., Mortsel, Bel-
gium.

[0020] The black-and-white silver halide photograph-
ic sound recording film material used in the processing
method of the present invention is, in its light-sensitive
layer(s), coated with monodispersed cubic silver halide
grains. Said monodispersed cubic silver halide grains
rich in silver bromide, may, in principle, comprise silver
chloride.

[0021] In the method according to the present inven-
tion said monodispersed cubic silver halide grains rich
in silver bromide have a silver bromoiodide composition,
wherein an average grain size is less than 0.35 um,
more preferably less than 0.30 um, and wherein said
coefficient of variation of grain size is at most 40 % and,
more preferably, less than 30 %. In a preferred embod-
iment said monodispersed cubic silver halide grains rich
in silver bromide have a silver bromoiodide composition
containing silver iodide in the range from 0 mole % up
to 3 mole %, wherein an average grain size is in the
range from 0.22 to 0.28 um, and wherein said coefficient
of variation of grain size is in the range from 15 to 25 %.
[0022] Said emulsions are surface-sensitive or un-
fogged internal latent image-forming emulsions, i.e.,
emulsions that form latent images primarily on the sur-
face of the silver halide grains in order to provide nega-
tive-working emulsions such as surface-sensitive emul-
sions. The silver halide grains of the emulsions can fur-
ther be surface-sensitized, and noble metal (e.g., gold),
middle chalcogen (e.g., sulfur, selenium, or tellurium)
and reduction sensitizers, employed individually or in
combination, are specifically contemplated. Typical
chemical sensitizers are listed in Research Disclosure,
Item 308119, Section lll, published December 1, 1989.
[0023] Silver halide emulsions can be spectrally sen-
sitized with dyes from a variety of classes, including the
polymethine dye class, which includes the cyanines,
merocyanines, complex cyanines and merocyanines (i.
e., tri-tetra-, and polynuclear cyanines and merocy-
anines), oxonols, hemioxonols, styryls, merostyryls,

10

15

20

25

30

35

40

45

50

55

and streptocyanines. lllustrative spectral sensitizing
dyes are disclosed in US-A 2,430,558 and other refer-
ences cited in Research Disclosure, Item 308119, Sec-
tion IV. In accordance with the invention, the sound re-
cording film emulsions are effectively spectrally sensi-
tized both below and above 600 nm, i.a. over a wave-
length range of 400 nm to 750 nm. This may be accom-
plished with one or a mixture of sensitizing dye(s), said
one or each dye providing a broad sensitivity peak for
the sensitized emulsion which spans substantial por-
tions of both the green (e.g., 500-600 nm) and red (e.
g., 600-750) regions of the spectrum, or through use of
multiple sensitizing dyes providing peak sensitivities
both above and below 600 nm. In a preferred embodi-
ment, the sound recording film emulsions are spectrally
sensitized with a first green spectral sensitizing dye pro-
viding a peak sensitivity at less than or equal to 600 nm
and a second red spectral sensitizing dye providing a
peak sensitivity above 600 nm. Such first and second
dyes are preferably used in combination in order to
spectrally sensitize a single silver halide emulsion, but
may alternatively be used to sensitize separate emul-
sions, which may then be combined and coated in a sin-
gle layer or coated in separate layers. In a preferred em-
bodiment of the invention, the sound recording film is
spectrally sensitized with green and red spectral sensi-
tizing dyes providing peak sensitivities at about 580 nm
and at about 670 nm. In further embodiments of the in-
vention, the sound recording film may also be sensitized
to the infrared and/or ultraviolet regions of the electro-
magnetic spectrum.

[0024] In a particular embodiment it is possible how-
ever to make use of only one spectral sensitizer in order
to cover the desired wavelength range, provided that the
contrast overall gradient of the film is greater than 3.7
and, more preferably more than 3.8 or even more than
3.9. The sound recording film used in the processing
method of the present invention is preferably spectrally
sensitized in order to require less than 2.3 x 104 J/m2,
more preferably less than 0.21 x 104 J/m2, and most
preferably less than 0.20 x 10-4 J /m2 of energy at wave-
lengths of 580 nm and 670 nm, and more preferably for
all wavelengths throughout the green and red regions
of the electromagnetic spectrum.

[0025] In the method according to the present inven-
tion, it is clear that coated amounts of silver halide are
important in order to provide the expected overall con-
trast set forth above. Said monodispersed cubic silver
halide grains thus are present in an amount, expressed
as an equivalent amount silver nitrate in the range from
3.0 up to 7.0 g/m2, more preferably from 4.0 up to 6.0
g/m2 and even more preferred about 5.5 = 0.5 g/mZ2. It
is clear that the maximum densities obtained after
processing are decisive for the ultimate coating
amounts as requested.

[0026] A black and white negative working silver hal-
ide photographic sound recording film is thus used, said
film comprising a support bearing at least one silver hal-
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ide emulsion layer, wherein said film is spectrally sensi-
tized both above and below 600 nm as disclosed in
US-A 5,955,255, thus being panchromatically sensi-
tized as formerly described in GB 449,546 and the cor-
responding FR 784,027. Such film may be used for re-
cording multiple optical soundtracks by exposing said
film with a first source of radiation having a peak wave-
length of less than or equal to 600 nm, recording a sec-
ond digital soundtrack by exposing said film with a sec-
ond source of radiation having a peak wavelength of
greater than 600 nm, and processing said exposed film
to form first and second digital soundtrack silver images.
Suitable antihalation dyes, selected e.g. from the dyes
or pigments given hereinbefore may advantageously be
coated in an antihalation undercoat. Typical black-and-
white sound recording films designed for recording an-
alog soundtracks comprise relatively fine grains as dis-
closed above, moreover having the desired monodis-
persity, thus providing a high contrast overall gradient
being greater than 3.7, more preferably greater than 3.8
and even most preferably greater than 3.9, desirable for
recording a soundtrack with sharp edges. In order to
reach such high gradations in a short processing time it
is advantageous to develop said sound recording film
having fine emulsion grains rich in silver bromide in a
developer known from graphic arts or micrographic ap-
plications, such as the G3231® or G101® developer,
both being trademarked product from Agfa-Gevaert N.
V., Mortsel, Belgium, followed by fixing in a fixer such
as the G3343®, also trademarked product from same
manufacturing company. Said developer comprises a
combination of hydroquinone/phenidone as developing
agent, but presence of ascorbic acid and/or methol as
an alternative developing agent or combination of
agents is not excluded. The said fixer is known to have
ammonium thiosulfate as a fixing agent, able to dissolve
non-exposed areas on the film (quite a very huge per-
centage, in the range of more than 90 % and even more
than 95 % of the film material as only a very small track
has to be developed on the film, normally having a width
of 35 mm. The fixing time can thus necessarily be pro-
longed, but the time of drying (after rinsing) will normally
be most decisive. Presence of a rinsing step after de-
veloping may be useful.

[0027] Short developing times in the range of less
than 20 seconds, and even in the range from 10 to 15
seconds, clearly provide an opportunity to make use in
the sound laboratory of compact processors in form of
a daylight processor having a developer tank volume of
about 5 liters. Such a low volume may be more critical
with respect to control of the temperature, but nowadays
this should form no objection in view of the advantages,
considered as a whole, offered by the method of the
present invention.

[0028] White light sources such as tungsten lamps
have conventionally been used to record analog sound-
tracks. Accordingly, the native sensitivity of many silver
halide emulsions in the blue region of the electromag-
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netic spectrum (e.g., 380-500 nm) has formerly been
sufficient for such white light recording. Where addition-
al speed is desired for white light recording or where
emulsions are used which lack sufficient native sensi-
tivity in the visible light region, sound recording films
have been sensitized for analog recording with blue and/
or green sensitizing dyes. As nowadays digital sound-
track recording is typically performed by exposing a
sound recording film to a modulated radiation light
source having a narrow band width, such as a modulat-
ed laser beam (e.g. for analog soundtrack) or light emit-
ting diode or diode array, sound recording films have
nowadays been performed in order to be optimally spec-
trally sensitized so as to provide a peak sensitivity to
match a particular digital recording device, along with
providing adequate sensitivity for recording analog
soundtracks with white light sources. Itis thus clear that
the method of the present invention is applicable to
sound recording films providing ability to analog sound
recording, to digital sound recording (in the green and/
or the red wavelength range of the spectrum) and to uni-
versally recording sound films, providing application for
analog as well as digital sound recording in the broadest
sense.

[0029] Sound recording films are exposed to tungsten
light in a sound recorder to capture the latent image of
an analog sound pattern. The typical equivalent shutter
speeds of commercial analog soundtrack recorders are
in the order of 10-6 second exposure time. Typical digital
recording exposure times using lasers or light emitting
diodes range from 104 s to 106 s.

[0030] According to the method of the present inven-
tion the processing steps mentioned before are followed
by a step of controlling black-and-white densitometry.
This measure is particularly preferred in order to control
the density obtained for the exposed and processed film
and to guarantee a constant control: deviations from the
desired sensitometry are most preferably corrected by
changes in temperature of the developer as will be illus-
trated in the examples hereinafter.

[0031] According to the presentinvention use is made
of an automatic processing machine in order to perform
processing of an exposed silver halide black-and-white
negative working sound recording film element by the
method according to the present invention as described
hereinbefore. Ability to work in an office environment in
daylight conditions is offering a particular advantage.
[0032] Accordingto the presentinvention an automat-
ic processing machine provided with a densitometer in
order to perform all steps, inclusive for processing steps
and the step of controlling black-and-white densitometry
according to the method of the present invention. Such
a configuration advantageously leads to the control of
the required densitometry (sensitometry) for the proc-
essed silver halide black-and-white sound recording film
element as described before as a constant high quality
is required for the sound recording film in order to get a
soundtrack, characterized by a high and constant qual-
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ity, on the color print film as end product, ready to be
projected and viewed in a movie theater.

[0033] According to the present invention a method
has further been provided for forming a soundtrack im-
age in a motion picture print film, said method compris-
ing the steps of recording a soundtrack negative in a
silver halide sound recording film material processed
following the method according to the method as
claimed hereinbefore, and printing said soundtrack onto
a negative-working motion picture print film by exposing
the said motion picture print film through the soundtrack
negative and processing the exposed print film in order
to form a positive soundtrack, together with framed pic-
tures (image area frames) from a negative recording
film, printed onto the said print film. In a preferred em-
bodiment both said negative recording film and said mo-
tion picture print film are color films.

[0034] A color print film material provided with a
soundtrack printed from a sound recording film accord-
ing to the present invention, preferably has an antihala-
tion undercoat comprising one or more dye(s), prefera-
bly absorbing scattered light, and wherein at least one
dye is a yellow non-diffusing dye that absorbs blue light
and is removable and/or decolorizable in a processing
bath, and wherein optionally other dyes present are cov-
ering the spectrum in order to absorb radiation in the
green and red wavelength range. The said yellow dye,
which is required in the antihalation undercoat layer, as
the blue sensitive emulsion layer is coated as closest
light-sensitive layer, is preferably chosen from the group
consisting of merostyryl dyes and monomethine oxonol
dyes, wherein further said merostyryl dyes preferably
are pyrazolone-5 merostyryl dyes having a hydroxyben-
zal moiety and at least one carboxy or carbamoy! group
on the pyrazolone ring or symmetrical monomethine ox-
onols of pyrazolone. Particularly preferred is a yellow
non-diffusing merostyryl dye (I) or a monomethine oxo-
nol dye (I) as disclosed in EP-A 0 252 550, without how-
ever being limited thereto. Said dyes may be added to
the antihalation coating composition in form of a gelati-
nous dispersion, a colloidal silica dispersion or a (gelat-
inous or colloidal silica) solid particle dispersion, as dis-
closed e.g. in EP-A 0 569 074.

[0035] According to another embodiment said motion
picture projection color print film material, comprises a
transparent film support and coated thereon in succes-
sion, a blue-sensitive silver halide emulsion layer com-
prising a yellow-forming coupler, a red-sensitized silver
halide emulsion layer comprising a cyan-forming cou-
pler, an intermediate layer, a green-sensitized silver hal-
ide emulsion layer comprising a magenta-forming cou-
pler, and an antistress layer, wherein between said sup-
port and said blue-sensitive silver halide emulsion layer
a yellow antihalation undercoat is provided, which com-
prises at least one yellow non-diffusing dye that absorbs
blue light and is removable and/or decolorizable in a
processing bath. As already set forth hereinbefore said
at least one dye is preferably chosen from the group
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consisting of a merostyryl dye and a monomethine ox-
onol dye, preferably being a (symmetrical) monome-
thine oxonol, and even more preferably a pyrazolone-
type monomethine oxonol dye, whereas preferred
merostyryl dyes are of the pyrazolone-5-type, having a
hydroxybenzal moiety and at least one carboxy or car-
bamoyl group on the pyrazolone ring.

[0036] In stillanother embodiment said color print film
material has, between said blue-sensitive silver halide
emulsion layer and said red-sensitized silver halide
emulsion layer, a bluish antihalation intermediate layer,
which comprises at least one blue non-diffusing dye that
absorbs red light and is removable and/or decolorizable
in a processing bath. Said at least one blue non-diffusing
dye is at least one pentamethine oxonol-type barbituric
acid derivative dye, without however being limited there-
to. Preferred pentamethine oxonols of the barbituric acid
type preferably have at least one halogen atom, hy-
droxy, alkyl, alkoxy, carboxy,carbamoyl, sulphamoyl,
alkoxycarbonyl, aryloxycarbonyl, alkoxysulphonyl, ary-
loxysulphonol, and heterocyclylsulphonyl, e.g. o-sul-
phamoyl-phenyl, p-methoxyphenyl, and 3-hydroxy-
4-carboxyphenyl groups.

[0037] In order to provide excellent subtitling proper-
ties for such color print material, the antihalation under-
coat of said material or element comprises a high tem-
perature boiling solvent.

[0038] In a further preferred embodiment said color
print film material has a high temperature boiling sol-
vent, which is present in a total amount of from 0.1 g/m2
up to not more than 0.5 g/m2.

[0039] Antihalation dyes as mentioned hereinbefore
can also be present in the backing layer arrangement,
and more particularly in the layer between subbing layer
and topcoat layer, present as backing layer comprising
the lubricant, providing the desired friction coefficient
before and after processing, the value of which remains
within a range between 0.20 and 0.30 when measured
versus stainless steel as set forth hereinbefore. Also in
color negative films same antihalation dye layers may
be provided as has been described e.g. in EP-A 0 582
000 or, in the alternative, in a film wherein use is made
of only one cyan-colored filter dye containing layer as in
US-A 5,723,272. Other antihalation dyes suitable for
use in color print materials are those given hereinafter,
which can moreover advantageously be used e.g. in a
sound recording film wherein an antihalation layer may
be provided, e.g. containing more than one dye, as a
yellow pigment, a blue pigment, a red dye and/or a mix-
ture of at least two of those dyes or pigments. Said
sound recording film, coated on a clear base support,
although containing the commonly applied dyes, prefer-
ably contains a yellow pigment, ared pigment and a blue
pigment.

[0040] In order to avoid loss of conductivity and loss
of durability, especially with respect to scratching stabil-
ity, the problems of which have been set out in EP-A 1
202 115, it is recommended for the color print film ma-
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terial as well as for the black-and-white sound recording
silver halide photographic film element to comprise on
the light-sensitive side of a transparent polyester sup-
port an electrically conductive subbing layer, an antiha-
lation undercoat, a light-sensitive multilayer arrange-
ment or single emulsion layer respectively, and a pro-
tective overcoat; and on a backing layer side opposite
thereto, in order, a subbing layer containing a lubricant
and a topcoat layer, characterized in that on the light-
sensitive side of said element said subbing layer com-
prises an antistatic agent providing a substantially un-
changed electrical resistivity of the said element before
and after processing of said material, and wherein said
antihalation undercoat optionally comprises a high tem-
perature boiling solvent; whereas on the backing layer
side a friction coefficient of the backing layer versus
stainless steel remains unchanged in the range be-
tween 0.20 and 0.30 before and after processing of said
material, even after removal of the said topcoat layer
during processing in an alkaline developer. Preferably
the subbing layer at the light-sensitive side has, as an
antistatic agent providing an unchanged electrical resis-
tivity of this subbing layer before and after processing
of said material, a polythiophene compound, incorporat-
ed in said subbing layer(s) or in the alternative, a metal
oxide compound, said metal being selected from the
group consisting of tin, indium tin, vanadium, zinc, man-
ganese, titan, indium, silicium, magnesium, barium, mo-
lybdene and tungsten, whether or not combined with the
said polythiophene compound. Thereby, said electrical
resistivity is between 1 x 105 and 1 x 1012 Q/CJ, meas-
ured as described in Research Disclosure June 1992,
item 33840 for said subbing layer, as layer having the
lowest resistance. Otherwise said lubricant is presentin
atleast the subbing layer of the non-light-sensitive back-
ing layer and is a compound selected from the group
consisting of carnaubawax, montanwax, polyethylene,
a fluorinated polymer,a silicon polymer, higher alcohol
esters of fatty acids, higher fatty acid calcium salts, met-
al stearates, water dispersible siloxane-containing poly-
urethane formed from prepolymer containing anionic
and non-anionic hydrophilic groups, and paraffins.
Moreover said topcoat layer of the non-light-sensitive
backing layer comprises polystyrene sulfonic acid in an
amount of from 20 up to 50 mg/m2.

[0041] According to the present invention a method
for recording and processing image area frames origi-
nating from an exposed and processed color negative
recording film and from (an) optical soundtrack(s) orig-
inating from a silver halide black-and-white negative
working sound recording film element, processed, after
being exposed, by the method as claimed hereinbefore,
in @ motion picture color print film comprising a support
bearing blue, green, and red light sensitive silver halide
emulsion dye forming layers and one or more antihala-
tion layer(s), and reading the optical soundtrack(s), said
method comprising the steps of recording and process-
ing image area frames and an optical soundtrack in a
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color print film material by imagewise exposing said
emulsion layers in accordance with desired image area
frames; exposing one of said blue, green, or red light
sensitive silver halide emulsion layers in accordance
with an analog and/or digital soundtrack, and process-
ing the exposed film to yield corresponding dye images
in the exposed image area frames besides (an) analog
and/or digital soundtrack(s); wherein said soundtrack(s)
is(are) recorded and developed in a single photosensi-
tive dye forming emulsion layer of the print film, and
wherein said film is processed to yield (a) dye-only, sil-
verless analog and/or digital soundtrack(s), the sound-
track region of the film not being subjected to any spe-
cialized processing treatment relative to the image area
frame region, and reading the dye-only soundtrack us-
ing a narrow band light source the wavelength of which
coincides with the peak absorbance wavelength of the
soundtrack dye.

[0042] According to the method of the present inven-
tion said color print film comprises a transparent film
support and coated thereon in succession, a blue-sen-
sitive silver halide emulsion layer comprising a yellow-
forming coupler, a red-sensitized silver halide emulsion
layer comprising a cyan-forming coupler, an intermedi-
ate layer, a green-sensitized silver halide emulsion layer
comprising a magenta-forming coupler, and an antist-
ress layer, wherein between said support and said blue-
sensitive silver halide emulsion layer a yellow antihala-
tion undercoat is provided, which comprises at least one
yellow non-diffusing dye that absorbs blue light and is
removable and/or decolorizable in a processing bath
and between said blue-sensitive silver halide emulsion
layer and said red-sensitized silver halide emulsion lay-
er a bluish antihalation intermediate layer is provided,
which comprises at least one blue non-diffusing dye that
absorbs red light and is removable and/or decolorizable
in a processing bath. More preferred embodiments for
the said film material have been disclosed in US-A
4,770,984 and the corresponding EP-B 0 252 550, al-
ready mentioned hereinbefore.

EXAMPLES

[0043] While the present invention will hereinafter be
described in connection with preferred embodiments
thereof, it will be understood that it is not intended to
limit the invention to those embodiments.

Experiment No. 1

[0044] As a silver halide black-and-white sound re-
cording film, sensitized in the green and in the red wave-
length range of the visible light spectrum, the ST-9®
Sound Recording Film, trademarked product from Agfa-
Gevaert N.V., Mortsel, Belgium, was taken.

[0045] After exposure the ST-9 black-and-white
sound recording film was processed in a FP 500
COPEX® processing machine, trademarked product



15 EP 1 331 515 A1 16

from Agfa-Gevaert, Mortsel, Belgium, filled with
G3231® as developer, and G3343® as fixer, both trade-
marked products from Agfa-Gevaert N.V., Mortsel, Bel-
gium.

[0046] The film was processed in the said processing
machine during 25 seconds at differing developer tem-
peratures and the resulting sensitometric curves ob-
tained after said processing were represented in Fig. 1
(C1 at 49°C, C2 at 47°C, C3 at 45°C, C4 at 43°C, C5
at41°C, C7 at 39°C, C8 at 39°C and C9 at 35°C, where-
in the curves have been numbered at a density D = 3.0
from the left side to the right side at the abcis axis), be-
sides the reference curve (C6) obtained for the same
material in the commonly used D-97 processing cycle.
[0047] It can be concluded from the sensitometric
curves in Fig. 1 that in the short processing cycle run
according to the method of the present invention the
sensitometric curves obtained perfectly match with the
reference curve, and that simple temperature control of
the solutions in the processing machine offers excellent
and constant sensitometry and high soundtrack quality
as desired.

Experiment No. 2

[0048] The same film as in the foregoing experiment
was processed in the said processing machine during
25 seconds at differing developer temperatures and in
two different developers being G3231® and G101®,
both well-know as developers trademarketed by Agfa-
Gevaert, Mortsel, Belgium. The resulting sensitometric
curves obtained after processing in both developers
were represented in Fig. 2 (C1 at 40°C in G3231, C2 at
45°C in G101, C4 at 35°C in G3231, C5 at 40°C in
G101) wherein the curves have been numbered at a
density D = 3.0 from the left side to the right side at the
abcis axis),besides the reference curve (C3), obtained
for the same material in the commonly used D-97
processing cycle, wherein developer and fixer were
those well-know to be applied therein during the stand-
ard time and at the standardized temperature applied in
the said D-97 processing cycle.

It can be concluded from the sensitometric curves
in Fig. 2 that in the short processing cycle run according
to the method of the present invention the sensitometric
curves obtained perfectly match with the reference
curve, irrespective of the choice of the developer, only
determined by simple temperature control of the devel-
oper solutions in the processing machine. An excellent
and constant sensitometry and high soundtrack quality
as desired is obtained again.

Having described in detail preferred embodiments
of the current invention, it will now be apparent to those
skilled in the art that numerous modifications can be
made therein without departing from the scope of the
invention as defined in the appending claims.
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Claims

1. Method of processing an exposed silver halide
black-and-white negative working sound recording
film element, comprising monodispersed cubic sil-
ver halide grains rich in silver bromide having an
average grain size of less than 0.35 um and a co-
efficient of variation of grain size of less than 40%,
wherein said grains have been panchromatically
sensitized over a wavelength range from 400 nm up
to 750 nm,said processing method comprising the
steps of processing said sound recording element
in a processing apparatus providing processing
ability in daylight environment, wherein said
processing method comprises the steps of devel-
oping in a developer within a time of less than 20
seconds, fixing in a fixer, rinsing and drying.

2. Method according to claim 1, wherein said mono-
dispersed cubic silver halide grains rich in silver bro-
mide have a silver bromoiodide composition,
wherein an average grain size is less than 0.30 um,
and wherein said coefficient of variation of grain
size is at most 30 %.

3. Method according to claim 1, wherein said mono-
dispersed cubic silver halide grains rich in silver bro-
mide have a silver bromoiodide composition con-
taining silver iodide in the range from 0 mole % up
to 3 mole %, wherein an average grain size is in the
range from 0.22 to 0.28 um, and wherein said co-
efficient of variation of grain size is in the range from
15 to 25 %.

4. Method according to any one of the claims 1 to 3,
wherein said monodispersed cubic silver halide
grains are present in an amount, expressed as an
equivalent amount silver nitrate in the range from
4.0 up to 6.0 g/m2,

5. Method according to any one of the claims 1 to 4,
wherein said processing steps are followed by a
step of controlling black-and-white densitometry.

6. Use of an automatic processing machine in order
to perform processing of an exposed silver halide
black-and-white negative working sound recording
film element by the method according to any one of
the claims 1 to 5.

7. Automatic processing machine provided with a den-
sitometer in order to perform all steps according to
the method of claim 5.

8. Method for forming a soundtrack image in a motion
picture print film, said method comprising the steps
of recording a soundtrack negative in a silver halide
sound recording film material processed following
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the method according to any one of the claims 1 to
5, and printing said soundtrack onto a negative-
working motion picture print film by exposing the
motion picture print film through the soundtrack
negative and processing the exposed print film.

Method for recording and processing image area
frames originating from an exposed and processed
color negative recording film and from (an) optical
soundtrack(s) originating from a silver halide black-
and-white negative working sound recording film el-
ement, processed, after being exposed, by the
method according to any one of the claims 1 to 5,
in a motion picture color print film comprising a sup-
port bearing blue, green, and red light sensitive sil-
ver halide emulsion dye forming layers and one or
more antihalation layer(s), and reading the optical
soundtrack(s), said method comprising:

- recording and processing image area frames
and an optical soundtrack in a color print film
material by imagewise exposing said emulsion
layers in accordance with desired image area
frames,

- exposing one of said blue, green, or red light
sensitive silver halide emulsion layers in ac-
cordance with an analog and/or digital sound-
track, and processing the exposed film to yield
corresponding dye images in the exposed im-
age area frames besides (an) analog and/or
digital soundtrack(s); wherein said soundtrack
(s) is(are) recorded and developed in a single
photosensitive dye forming emulsion layer of
the print film, and wherein said film is processed
to yield (a) dye-only, silverless analog and/or
digital soundtrack(s), the soundtrack region of
the film not being subjected to any specialized
processing treatment relative to the image area
frame region, and reading the dye-only sound-
track using a narrow band light source the
wavelength of which coincides with the peak
absorbance wavelength of the soundtrack dye.

10. Method according to claim 9, wherein said color

print film comprises a transparent film support and
coated thereon in succession, a blue-sensitive sil-
ver halide emulsion layer comprising a yellow-form-
ing coupler, a red-sensitized silver halide emulsion
layer comprising a cyan-forming coupler, an inter-
mediate layer, a green-sensitized silver halide
emulsion layer comprising a magenta-forming cou-
pler, and an antistress layer, wherein between said
support and said blue-sensitive silver halide emul-
sion layer a yellow antihalation undercoat is provid-
ed, which comprises at least one yellow non-diffus-
ing dye that absorbs blue light and is removable
and/or decolorizable in a processing bath and be-
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10

tween said blue-sensitive silver halide emulsion lay-
er and said red-sensitized silver halide emulsion
layer a bluish antihalation intermediate layer is pro-
vided, which comprises at least one blue non-dif-
fusing dye that absorbs red light and is removable
and/or decolorizable in a processing bath.



EP 1 331 515 A1

Fig.

1

45

4.0

3.5

3.0

25

20

1.5

1.0

0.5

0.0

11

13

15

17

ref C6
~25"/39° C7
25"/35° C9
25"/39° C8
"25"/41° C5
m%5::/45: 8%
25"/47° C2
25"/49° C1

\\w

19 21

1



EP 1331 515 A1

Fig. 2

~ Ref C3

s §t01 45° C:
G101 40° C

53231 40°C
==G323135°C4

12




EPO FORM 1503 03.82 (P04C01)

)

EP 1 331 515 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 03 10 0081

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.CL7)
A BE 1 007 901 A (AGFA-GEVAERT N.V.) 1-10 G03C5/14
14 November 1995 (1995-11-14) G03C5/28
* page 1, paragraph 1 *
* page 3, paragraph 4 *
* page 15, paragraph 3 - page 16,
paragraph 1 *
* page 16, paragraph 4 *
* page 18, paragraph 4 *
* page 20, paragraph 4 - paragraph 5 *
* example *
* claims 1,4-7 *
A EP 0 607 912 A (KONICA CORPORATION) 1-10
27 July 1994 (1994-07-27)
* page 2, line 3 - line 5 *
* page 2, line 53 - line 57 *
* example 1, experiments 1-12 - 1-14, 1-22
- 1-32 *
* claims 1,4,5,15 *
A US 5 198 327 A (YAMADA ET AL) 1-10 TECHNICAL FIELDS
30 March 1993 (1993-03-30) SEARCHED _ (mcln
* column 1, line 11 - Tine 16 * GO3C
* column 2, line 29 - line 42 *
* column 4, line 67 - column 5, line 35 *
* column 6, line 42 - line 47 *
* column 11, line 44 - column 12, line 35
*
* column 12, 1ine 63 - column 13, Yine 20
*
* examples 1,2 *
* claims 1-3 *
- / -
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
MUNICH 28 March 2003 Binder, R
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X particularly relevant if taken'alone' after the filing date o
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technological background e et
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

13




EPO FORM 1503 03.82 (P04CO1)

European Patent
Office

D)

EP 1 331 515 A1

EUROPEAN SEARCH REPORT

Application Number

EP 03 10 0081

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (int.CL7)
A DE 100 17 849 A (EASTMAN KODAK COMPANY) 1-10
23 November 2000 (2000-11-23)
* page 2, line 5 - line 6 *
* page 4, line 11 - 1ine 16 *
* page 4, line 50 - line 64 *
* page 5, line 15 - line 27 *
* page 5, line 48 - line 49 *
* page 5, line 58 - line 61 *
* page 6, line 10 - line 63 *
* examp]es *
* claims 1,5,7-10 *
D,A |US 5 955 255 A (GERLACH ET AL) 1-10
21 September 1999 (1999-09-21)
* column 1, Tine 11 - Tine 14 *
* column 3, line 3 - Tine 6 *
* column 3, line 48 - column 4, line 3 *
* column 4, line 33 - line 36 *
* column 4, line 52 - line 54 *
* column 5, line 10 - line 66 *
* column 7, line 44 - line 63 * TECHNICAL FIELDS
* column 8, line 42 - line 61 * SEARCHED  (im.Ci7)
* column 9, line 19 - line 23 *
* examples *
* claims 1,4 *
A EP 0 779 542 A (EASTMAN KODAK COMPANY) 1-10
18 June 1997 (1997-06-18)
* page 2, line 5 - line 6 *
* page 3, line 9 - line 14 *
* page 3, line 41 - line 55 *
* page 4, line 35 - line 53 *
* page 6, line 23 - line 44 *
* examples *
* claims 1,3,6,7,12 *
- / -
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
MUNICH 28 March 2003 Binder, R
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technologicalbackground et e
O non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

14




EP 1 331 515 A1

Office EP 03 10 0081

0> European Patent EUROPEAN SEARCH REPORT Application Number

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE

Category of relevant passages to claim APPLICATION (Int.CL7)

A EP 0 930 533 A (EASTMAN KODAK COMPANY) 1-10
21 July 1999 (1999-07-21)

* page 2, line 3 - line 4 *

* page 2, line 38 - line 44 *
* page 8, line 25 *

* page 9, line 20 - line 21 *
* claim1l *

TECHNICAL FIELDS
SEARCHED (Int.CL7)

The present search report has been drawn up for all claims

Place of search Date of completion of the search Examiner
MUNICH 28 March 2003 Binder, R
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone . after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons

A : technological background
O : non-written disclosure
P : intermediate document document

15




EPO FORM P0459

EP 1 331 515 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 03 10 0081

This annex lists the patent family members relating to the patent documents citedin the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

28-03-2003
Patent document Publication Patent family Publication
cited in search report date member(s) date

BE 1607961 A 14-11-1995 BE 1607901 A3 14-11-1995
EP 0607912 A 27-07-1994  Jp 2934997 B2 16-08-1999
JP 6222516 A 12-08-1994

EP 0607912 A2 27-07-1994

us 5405732 A 11-04-1995

US 5198327 A 30-03-1993 JP 2572225 B2 "~ 16-01-1997
JP 63259561 A 26-10-1988

DE 10017849 A 23-11-2000 DE 10017849 Al 23-11-2000
US 5955255 A 21-09-1999 US 5837440 A 17-11-1998
EP 0779542 A2 18-06-1997

JP 0138485 A 27-05-1997

E; 0;79542 A 18-06-1997 EP 0779542 A2 18-06-~1997
JP 9138485 A 27-05-1997

us 5837440 A 17-11-1998

us 5955255 A 21-09-~1999

EP 0930533 A 21-07-1999 US 5952163 A 14-09~1999
EP 0930533 Al 21-07-1999

JP 11258725 A 24-09~1999

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

16



	bibliography
	description
	claims
	drawings
	search report

