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Electronic imaging apparatus using muiticolor photoconductive particies.

@ Electronic imaging apparatus using muliticolor photo-
conductive particles.

The problem of providing color separation in a single
exposure cycle, electronically addressable, photo-
electrophoretic imaging system is solved by the provision of
electronic imaging apparatus using multicolor photoconduc-
tive particies, the apparatus comprising an array of sepa-
rately addressable elactrodes (E,-E¢) that are energized selec-
tively in imagewise timed relation with sequential series of
light pulses, each puise being of a wavelength to which only
one of the different particle color types in the imaging picture
is regponsive and each series inciuding at least one pulse of
each such wavelength.

Croydon Printing Company Ltd.
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ELECTRONIC IMAGING APPARATUS USING
- MULTICOLOR. PHOTOCONDUCTIVE PARTICLES

TECENICAL FIELD '
5 The present invention relates to electrophoto-'
" graphic imaging and in particular to apparatus for imple-

; - menting such imaging in response to electronic signals -
representative of an original. ‘
_ BACKGROUND ART
10 Photoelectrophéretic ﬁigration‘imaging involves
the light image exvosure of a liquid suépension, comprising
dielectric liquid carrier and photoconductive toner par-
ticles, while between two electrodes that provide a mi-
gration inducing field. In operation, the suspended toner
15 particles attaln a charge and migrate from the suspension
to one of the electrodes. Upon éxposure the illuminated
particles migrate to the other electrode in accordance with
the exposing light image pattern.
Certain difficulties have arisen during efforts to
20 commercialize photoelectrophoretic migration imaging systems.
For example, high density images are difficult to attain in
such systems. Further, in color imaging using this tech- .
nique, it would be useful to have capabilities for color
adjustment. Since the image density 1s dependent in part on
25 1ight intensity, filtering to achleve color adjustment is
not a desirable approach. Also, it 1s envisioned that
office systems of the future may utllize image transmission,
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and it is not appareﬁt how optlcally-addressed copiers can
readily accommodate such a future need. '
In view of one or more of the pro:slems and/or
desired capabilities noted above, there have been described
in literature proposals for electrically-addressable photo-

~electrophoretic imaging systems. TFor example in U,S. Patent
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3,682,628 a point light source 1is scanned, line by line,
across the photoelectrophoretic suspension, through-a trans-
parent electrode. - The opposite electrode is selectively
energized, in accordance with a video signal representative
of the image to be formed, and photoconductive particles in
suspension are selectively activated on coincidence of the
pbint Iight source and an energized condition of the elec~
trode. However, this system cannot provide color separa-
tion, so that separate exposures of separate mono-particle
suspensions to form three different color separation images
(e.g., cyan, magenta and yellow) are required. This re—
quires additional equipment and time as compared to con-
ventional tri-particle suspension systems. Additionally,
the procedure requires registry of three images during
transfer, and such transfer is extremely difficult to
accomplish accurately. . '
SUMMARY OF THE INVENTION

In accordance with the present invention the

problem of providing color separation in a single exposure

cycle, electronically-addressable photoelectrophoretic
imaging system 1s solved by apparatus comprising a pair of
spaced electrode members and an illuminating means including
a light source for uniformly exposing at an imaging zone
located between the electrode members successive portions of
a developer containing a mixture of photoconductive plgment
particles of different color types and respectively sensi-
tive to light in different wavelength ranges, Electrical
vignals are applied to one of the electrode members com~
prisicg a plurality of separately addressable electrodes,

W

reinaiter refercrea rne as "addressinc 2lectrodes®
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: wherepy upon cg&ﬂﬁggggge of an energized condition of at
least one Jf the/electrodes and light from said source,
discrete particle migration fields are created between the
electrode members. The 1lluminating means provides series

S\time-separated light pulses in timed relation wlth respect
to the 1lmagewise energization of the addressing electrodes
each series Iincluding 2 nlurality of pulses at least one
pulse in each series corresponding in wavelength to the
sensitlvity of one of the particle color types. The imaging

10 suspension at the exposure zone can thus be addressed, iine
by line, with appropriate color-separation information for
each plcture element on the line.

BRIEF DESCRIPTION QF THE DRAWINGS
The invention is hereinafter described in con-
l5nection with the attached drawings which form a part hereof
and in which: ‘ f
 Fig. 1 is a perspective schematic view of an
‘imaging station in accordance with one embodiment of the

present invention;

20. _ Fig. 2 is a diagram 1llustrating one technique for
timing illumination wilth respect to electrode movement in
"accordance with the present invention;

Fig. 3 1s a schematic side view of one original
scanning station in accordance with the present invention;

25 Fig. U4 is a schematic top view of the scanning
station shown in Fig. 3; and |

Pig. 5 is a block diagram i1llustrating one control
arrangement for the apparatus shown in Figs. 1-4. -
DESCRIPTION OF THE INVENTION -

30 ‘ Referring to Fig. 1, one embodiment of an imaglng
station 1 in accordance with the preéent invention comprises
a cylindrical imaged electrode 2, an imaging electrode

. 3 and illumination means 4. The imaged electrode 2 can be
f of a type known in the art and include an electrically-
35 conductive core 6, coupled to ground, and an outer periph-
eral cdielectric layer 7. The external surface of layer 7
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can be used as the imaged surface, i.e., the surface on
which the utilized image is formed, and the photoconductive
toner image formed thereon can be transferred to another
sheet or fixed directly to layer 7 (in the latter instance
the layér 7 could be removably secured to the ‘core 6).
Suspension supply means 5, of a type known in the art, such
as an extrusion hopper can be provided for supplying a
uniform layer of photoeiectrophoretic imaging suspension on
electrode 2 or electrode 3.

The illumination means can comprise separate
elongate sources 4R, 4G and 4B for providing, respectively,
pulses of a different wavelength radiation, e.g., red, green

-and blue light. It will be appreciated that other types of

electromagnetic radiation in the visible, ultraviolet or
infrared ranges can be utilized if the particles respond
therete and the term "lighﬁ" is used herein to include all
such radiatioﬁ. Each source desirably can include means

such as a reflector for directing illumination therefrom

onto an exposure'slit 10 defined, e.g., by opague mask 11,
and extending transversely across the copying path.

Imaged electrode 2 is mounted for rotation about a
fixed axis at a position such that portions of itg periph-
eral surface, i.e., the external surface of layer 7, suc-
cessively pass a poslition opposite exposure slit 10.

Mounted for movement along a path so that successive trans-
verse portions thereof pass between Iimaged electrode 2 and
3. In the illustrated
comprises an

mask 11 is imaging electrode

embodiment the imaging electrode
electrically-insulative matrix 20 which supports a plurality
of elongate addressing electrodes Ei, E2 « e e E6 which are
arranged in parallel orientat;on extending in the direction
of electrode movement, generally orthogonal to exposure slit
10. The addressing electrodes desirably are subsﬁantially
light transparent, electrically isolated from one another by
matrix 20 and extend for a distance at least as great as a
dimensioﬁ of a document to be reproduced. In certain
applications it may be desirable to overcoat the electrodes
with a dielectric material, e.g., silicon monoxide or -

e - FRR
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silicon diloxide, to prevent alr breakdown between adjacent
electrcdes 2 and 3., The resolution of the reproduction
produced by a particular image statlion 1 will depend in part
on the electrode size and spacing distance so that they are
desirably narrow and closely spaced, e.g., 40-80 per cm.
However, it will be apprecitated that embodiments in which

"the electrode concentration 1s less than 40 per cm will
be useful in some applications, for example low resolution

visual displays. The exposure slit 10 can have substan-

tially the same width as the electrodes; however, in some .
embodiments 1t may be desirable to have a larger slit di-
mension. The electroqes and exposure slit shown in Fig. 1

~are larger than would be used in most applications for
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purpose of illustration. During imagling each addressing
electrode 1s selectively energized to a voltage level in
accordance with successive portions of an image pattern to
be reproduced and in cooperation with the light pulses from
source 4 provide controlled deposition of the cyan, magenta
and yellow pigment photoconductive particles in the tri-
particle suspension which are at exposure slit 10.

A brief description of one mode of operation of
the image station thus far described is believed useful
before proceeding to the description of the apparatus which
provides image and control signals to the image station.
During operation, a photoelectrophoretic suspension is
supplied at the nip between the imaged electrode 2 and the
imaging electrode 3. This can be accompliehed by
means known in the art, e.g., an extruding hopper for
placing a layer on one of the electrodes at a location
upstream from the nip. The imaging electrode 3 1s moved
past exposure slit 10 from left to right and the imaged

‘electqode 2 1s rotated‘countercldckwise as viewed in Fig. 4

so that successive portions of the imaged electrode surface
move past the exposure slit. For purpose of explanation the
suyrface of the lmaged electrode 2 can be thought of as
comprising a plurality'of transverse strips or hands of
width equal to the width of the exposure slit. In turn each
transverse band can be consldered as divided into a series
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of discrete segments, each defined by the projection of an
addressing electrode on the transverse band. Each discrete
segment (formed by the successive coincidence of an ad-
dressing electrode and the illuminated bands) forms a -
picture element, abbreviated herein "pixel". In accordance
with the present inventlon each pixel is subjected %o
individual color separation imaging.

More specifically, referring to Fig. 2 in con-
Junction with Flig. 1, the time perlod which each transverse
band passes over the exposure is schematlically denoted T,

the line period. Within each line period T the present
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invention contemplates at least three separate subperiods
"£" during which each band is exposed respectively to three
successive pulses of light of different wavelength, e.g.,
red, green and blue light from sources 4R, UG and 4B. The
coincident occurrence, during an exposure period t; of an
energized electrode and a light pulsé will create deposition
of suspension particles activated by that light wavelength,
e.g. cyan,'magenta;and yellow, on the aligned pixel of the

imaged electrode 2. The coincidence of a light pulse and a

non-energized addressing electrode results in no particle
deposition. .

Thus, if none of the addressing electrodes E were
energized during an entire imaging cycle, i.e., rotation of
electrode 2 through one revolution and synchronous movement
of electrode 3 - from a left-most position to a right-most
position, no particles would be deposited on any pixel pf
electrode 2, even though the illumination means 4 provided
its .three sequential exposure pulses during each of line
periods T of the cycle. This is because particle migration
will not occur in absence of an elecgggcal field, even
though the photoconductive particles/activated by the light
pulses. However, if all electrodes were energized during
(and -only during) the red pulse subperiod t of each line
period T in a copy cycle, only the photocénductive particles
activated by the red light (e.g., cyan particles) would ‘
migrate to each plixel on the image electrode 2. 'Similarly
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if the electrodes were actlvated during the red and'green';mm;g'
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subperiods, cyan and magenta particles would migrate to each
pixel. If the electrodes were energized during all three
subperlods the yellow particles would also migrate in
response to the coincldence of addressing electrodes en-
ergization with blue light exposure. _

Thus it will be appreciated that by proper control
of the time of energlzation of each addressing electrode, in '
relation with the three sequential exposing light pulses t"
which occur during each line period T, the tricolor photo-
electrophoretic suspensiocn can be caused to migrate and form
a color separatlon image. , |

Referring now to Figs. 3-5, an embodiment is
1llustrated for providing image information to the ad-
dressing electrodes E of image staﬁion 1, in response to
scanning of a color original. As shown in Figs. 3 and 4,

" the original 30, e.g., a photographic color negative trans-
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parency,'is moved past a scanning station 31. The scanning
station can comprise a panchromatic lIght source 32 and
separate photosensor systems 34, 35 and 36 located on the
opposite side of the original. To provide color separation
information, each photosensor sysfem respectively includes,
a lens 37, 38 and 39, a color filter 40, 41 and 42 and a
photocell 43, 44 and 45. The filter-photocell combination, .
of each system is selected to provide information as to a V
different color separation component of the portion of
original passing thereunder. For example, light from lamp
32 color modulated by the original 30, is focused by lens 37
onto photocell 43 passing through filter 40. Assuming
éystem 34 to be a red color information sensor, the filter
40 is a red filter and the photocell 43 is red-light sen-
sitive. Sensor systems 35 and 36 can similarly be formed as
green and blue information sensofs'respectively. As shown:
in Fig. 4, each of the photosensors 43, 44 and 45 respec-
tively comprises'a pluralit& of discrete photosensors U3a,
43p . . . 43f corresponding‘in number to the number of
addressing electrodes El’ E2 .« v e E6 of the imaging station
1. Each of the discrete sensors 43a-f, U4l4a-f and U45a-f
detects color information from a pixel element of the
original, one line at a time.
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" As .shown in Pig. U4, the original 30 is supported
for movement past the photosensor systems on a transparent
platen 50 having timing marks 51 thereon. A . detector 52 is
supported in alignment with the path of movement of the '
timing marks, and can include, e.g., a light source on one
slde of platen 50 which directs light through the {ining
marks to a photocell on the other side. Similar detection
marks can be placed on electrodes 2 and 3 and the signals

fed to a control system for maintalning movemen% of the
original 30 and the electrode 2 in synchronization. It is

" essential that the imaged electrode 2 be moved in optical

15

20 related to the movement of the original and imaged electrode

synchronism with the movement of the original and various
other synchronization techniques known in the art can be
utilized to accomplish this result. In a preferred'embod—
iment the imaging  electrode 3 also is moved to
provide zefo relative velocity with respect to éontiguous

portions of electrode 2, however, this is not essential. It

is of course necessary that the periods of energlzation and
nonenergization of the addressing electrodes E be properly

and with respect to the three exposure pulses which occur
during the line periods T of those elements.

For this purpose, é control circuit such as
disciosed in Fig. 5 can be provided. As indicated in that

25 figure the red, green and blue light intensity signals

generated by a set of photosensors, e.g., 43a, Ulia and 45a
(Fig. 4) associated with a corresponding linear electrode,
e.8., El‘(Fig. 1), are directed to the input terminals of a

. conventional multiplexer loglc package 70. The multiplexer
30 70 is controlled by a sequential logic device 71 such as a

shift register, counter or flip flop, which provides se-
quentially three digitai selection signals that control the

_successive output of the red, green and blue light intensity

signals from multiplexer 70. A pulse clock 72 provides a

35 series of synchronizing timing pulses to device 71 which

resets to an inactivating condition after each series of
red, ‘green and blue outputs and remains inactive untll the

0000603
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mark sensor 52 signals the commencement of another output.of“ﬂfj



i

10

15

20

25

35

0000603

9

color information for the next successive line of the
original. As shown, the device 71l also provides sequential
digital signals to the light sources 4R, 4G and UB to con-
trol sequential actuation of the red, green and blue sources
in synchronism with the red, green and blue color infor-
mation output from the multiplexer 70.

Upon output from the multiplexer 70, the analog
signal répresentative of the intensity, e.g., red light
intensity of a pixel, 1s converted by an analog-~-to-digital
converter T4 to a digital signal representative of the fange
of Intensity wlithin which the signal resides. This red
intensity digital signal addresses a read only memory 75
which, 1in response pfévides to digital-to-analog converter
76 an analog signal indicatlve of the appropriate voltage to
be impressed on the corresponding addressing electrode
during the red light period t. That 1s, the extent of cyan
particle deposition on imaged electrode 2 is proportional to
the magnitude of the electrical field impressed during
exposure, as well as to the intensity and quality of ex-
posure. Therefore a tone scale for each color component can
be provided by varying the fleld, i.e., the voltage im-
pressed on an addressing electrode, with uniform intensity
illumination.

‘ Upon receipt of the next clock pulse, the green
light intensity signal would be output from multiplexer 70
through the conversion cifcuitry, in synchronism with ‘
actuation of the green illumination source. Simillarly in-
response to the third clock pulse, the blue light signal
would be output; and the next subsequent clock pulse will
reset device Tl to its initial condition, awaiting initi-
ation of another activating sequence by mark sensor 52,
when ‘the original has advanced another line. e

' It will be appreciated that signal processing and
timing circultry described above will exist for each aligned
R, G and B photosensor set and 1ts corresponding electrode
(L.e., 43a, 4lda, 45a and E, . . . 43f, 44r, 45T and Eg).
Also it willl be understoocd that the color information of a
particular tyre. e.g.. r=od, green or biue, is transmitted in
parallel tc each pixel .r 3 giwven line. That is. first the
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output of photosenser3'43a-f will transmit the red infor- -

mation to the electrodes in synchronism with the red light
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pulse, then the sensors 4l4a~-f will transmit green infor-
mation to the electrodes during the green light line ex-
posure'aﬁd.finally sensors 45a-f will .transmit the blue
information to the electrodes during blue exposure. When
this tricolpr_exposure sequence has been completed for each
line of the original, a copy sequence is complete.

As an example eﬁ typical parameters for use in the
present invention, at an electrode speed of 25.4 cm per
second, with an electrode spacing of 10 addressing elec-
trodes per milimeter (75 um electrode width and 25 um gap)
light exposures of about 40 mW/cm2 and voltages in the range

" of 0-500 volts produced images having good color separation,

density and sharpness. '
It will be appareﬁt that the cumulative time for

each series of three exposure periods ¢ must not exceed the . .

line period T, which will be equal to the exposure slit ‘

~width "W" divided by the velocity "V" of the imaged elec=-

trode.surface. It 1s preferable, to obtain good color
overlap, that te<W/V. Thls can be accomplished by proper
selection of the clock pulse rate in conjunction with the
rate of movement of the imaged electrode.

Although the invention has been described with
respect to a particular embodiment it will be appreciated
that significant modifications and a wide variety of alter-
native structures can be utilized for practice of the
present invention. _

' For example in certain embodiments of the in-
vention, tone scale might not be required. In these em-
bodiments the read only memory and related converting
circuitry could be eliminated and the analog signals from

~the photocells could be input directly to the addressing

35

electrodes wilth proper signal delay and signal proportioning
circuitry. PFurther, if desired certain color correction
functions could be effected by detecting qualities of the
sensed original intensity signals electronically comparing
those signals and providing compensation processing for the
signals output to the addressing electrcdes.
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Other devices and modes can be used for achleving
a color tone varliation, or gray scale, 1f desired. For |
example, the addressing electrodes can be energized, during
each pixel exposure period for each color of light, ac-
cording to a variablé duty cycle. . That is, if a low density .
red component 1s deslired for a pixel, the eléctrode might
have a constant voltage energization but, for example, a 10%
duty cycle during that particular red light exposure period

" for the pixel. Similarly, if high red density was desired

the duty cycle might be, e.g., 90%. At electrode speeds of
about 25,4 cm/S, -—————— AC voltages of about 1000 Hz and
0-500 volts have been found useful for this mode. of prac-
ticing the present invention. Similarly, a stepped voltage
signal can be provided for address to the electrodes during
each pixel color exposure period and the electrode selec-
tively addressed by that signal during the stage of 1ts
period at whileh 1f 1s at the desired voltage level step. In
practicing the invention in accordance wlith the two fore-
going modified'procedures it islﬁossible-in some instances
to utilize an exposure slit largef_than the desired pixel
width without loss of resolution.. That 1s, resolution can
be controlled by the signal frequency. '

With respect to the imaging station-it will be
aﬁpreciatéd that the structure herein described as the
Imaged and addressing electrodes could be- reversed, i.e.,
the utilized image could be formed on the-surface having the

- addressing electrodes. In that embodliment it would usually

be essential that the rate of movement of the -addressing
electrodes be the same as the scanning rate of the original.
However, signal storage means, e.g., a magnetlec disc, could

be provided if it were desired to operate.in non-synchronous

<

or off-line modes. It will of course be apprecilated that
the imaging = electrode could be a cylindrical drum to

‘facilitate contlnuous operation. Also, the imaging.

electrode could remalr stationary and the light source move
to .effect the invention on successive suspension zones. If
a separate transport web was utilized to move suspension

over the exposure zone, “he addressing electrode structure
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could comprise simply a row of discrete addressable elec-~
trode pixels opposité. the illumination source.

) - The illumination source could also take alter-
naﬁive forms. PFor example, chopped pulses could be provided
by rotating a filter cylinder, having red, gzreen and blue
light filter sections, around the longitudinal axis of a
constant panchromatic light source. The rotation of the
cylinder would then be timed with respect to-the address of
the electrodes. Or, a multicolor filter array zould be
translated past the exposure slit at an appropriate rate to
provide properly timed light pulses. Also, embodiments of
.the invention can be provided in which light is not pro-
Jsected through the addressing electrodes, e.g., by making
the opﬁosite electrode transparent. :

; The illustrated embodiment provided the imaged
electrode at ground potential; however, this is not nec-
essary as some applications may desirably utilize that -

- electrode at a different potential level.
‘ - INDUSTRIAL APPLICABILITY
o ‘The above described apparatus can be used indus-
t:ially as a color copier. More specifically, the apparatus
can be used industrially as an electronically addressed
color copier having an image transmission capability that
is advantageous in simplicecity and cost.
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- CLAIMS

1. Tmaging apparatus compfising a pair»of
spaced electrodes, illuminating means including a light
source for uniformly exbosing at an imaging zone located
between the electrodes successive portions of a developer
containing photoconductive plgment particles and means for
applying electrical signals to one of the«électrodes to
selectively énergize sald electrode whereby upon coincidence
of an energlzed condition of said electrode and light from
the source, discrete particle migration fields are created
between the spaced electrodes, characterized in that said
apparatus 1s for use with a developer contalning a mixture

-of pigment particles'bf different color types respectively

sensitive to llight in different wavelength ranges, that the
selectively energizable electrode (3) ‘comprises a plurality

- of separately-addressable electrodes (El'EG) and that said

1lluminating means (4) provides series of time-separated
light pulses in timed relation wlth respect to the selective
energization of sald separately addressable electrodes each.
serles including a plurality of pulses, each pulse being of
a wavelength to which only one of sald particle color types
in said developer 1s responsive and each series including

at least one pulse of each such wavelength.

2. The apparatus defined in claim 1, charac-
térized in that said illuminating means comprises a plu-
rality of light sources,(uR, MG, MB) which provide repet-
ltive series of light pulses directed to uniformly illu-
minate an elongate imaging zone.

3. The apparatus defined 1n claim 1; charac-
terized in that said means (70, 71) for applying said sig-
nals to said separately addressable electrodes includes
means: (34, 35, 36) for sensing the color density values of,
successive lines of an original to be_reproduced and for
providing in response thereto electrical signals for regu-
lating the extent of energlzatlion of sald separately-
addressable electrodes.

4, The apparatus defined in claim 3, charac-

_terized in that sald senarately-addressable electrodes are
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- uniformly spaced linear electrodes, each eleétrode belng

electrically lnsulated from the others, satd electrodes
being generally coplanar and supported.for movement past
gald imaging zone so that sald light pulses from said

1lluminating means are generally transverse of said
- electrodes.

5. The apparatus defined in claim 3, charac-
terized in that said illumination means provides at least
one series of light pulses for each line of electrical
signals applied to sald separately addressable ‘electrodes.

6. The apparatus defined in claims 3 and 4,
characterized in that said means for applying electrical
signals includes means (70) for applying successive groups
of signals, each group containing the information for one
line of the image to be'reprodused.

.

R b

PN oy
it ._....,.-__..._._.L._.s‘ >
. . . LI



& 0000603
o S 1/2 |

ON --- . RED
oFF | R R | LIGHT
JY =
I p | p GREEN
OFF ———— | . LIGHT
L '
o;v. I = | BLUE
oFF : ! | 8 LIGHT
Co | _"‘ t “'_ ;
I |
ot T —=]

FIG. 2



EEERLRURDWE 3 W ST .

0000603

2/2
35
43 { 6’
é ?( %‘4425
30
38 39 /
}
/ i,
3/
FlG 3
43 44 45
’-;Hj'ia
o) (2] |2
c| e} j¢] 30
dlldl |d
elle e
RLARARLS
--»..ulm 0y =
) Y \
- 52 5/ 50
52
MARK
. SENSOR '
7l - 72
l / /
SEQUENTIAL
-t 4
Lo6ic | PULSE CLOCK y
l i _ |ILLUMINATION
,7Q SOURCES
RED MULTIPLEXER | /74 /75 s
— > M D HIGH TO'E
GREEN ) | ',_' ——mo Z VOLTAGE ——»
BLUE : AMF
———

FIG 5



TRy

e Dt st mte

iR

PR VA

- o) European Patent

0000403

Applicﬁﬁon number

offi E'JROPEAN SEARCH REPORT '
: ce ' EP 78 20 0098
: T A IDESSD T = RELE CLASSIFICATION OF THE
: DOCUMENTS CONSID 2 TO ZE RELEVANT A ICATION OE T
: Category| Citation of cocument with indication, where appropriate, of relevant Relevant
. passages : to claim
| G 03 ¢ 17/04
DA |US - A = 3 582 628 (R.W.GTNDLACH) 1
# Colum 2, line 53 to columm 3,
line 7 =
A |US — A - 3 787 206 (W.L.GOPFE) 1
*# Colum 2, line 39 to columm 3,
line 15 %
Se—— TECHNICAL FIELDS
SEARCHED (int.CL?) -
G 03 G 17/04
. CATEGORY QOF
CITED DOCUMENTS
X: particularly relavant
A: tachnological background
O: non-written disclosure
P: intermediate document
T: theory or principie undertying
the invention
E: confiicting application
D: document cited in the
application
L: citation for other reasons
&' member ~¢ the same patent
b The present search report has baer drawn .7 -2 3 L A.M. o
[Fiace of search WA o e otims aur 0 TR
The Hague SR S

EPO Form 1707,

" BAD ORIGINAL @



	bibliography
	description
	claims
	drawings
	search report

