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@ Electrostatographic printing machine.-

@ An electrostatographic printing machine in which a first
electrostatic latent image is recorded on a photoconductive
member {20) and transferred to a dielectric member {38). In
another mode of operation, a.second electrostatic latent
image is formed directly on the dielectric member (38). The
operator may select either mode of operation, or the simul-
taneous operation of both modes. One or both of the electro-
static latent images are then -developed and fixed on the
diglectric member.
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FLECTROSTATOGRAPHIC PRINTING MACHINE .

This inVention relates to an electrostatographic printing
machine. The machine includes means for recording an electrostatic
latent image onto a'photoconduetive;member and transferring the
latent image to a dielectric member.

The'process of electrostatographic printing
requires the formation and utiliZation of an electro-
static latent image for the purpose of recording and
reproducing patterns in viewable form. 'Electrostato-
graphic printing may includereiectrophotographic printing
and electrographic printing. in electropﬁotographic
printing,electromagnetic radiation is used to form an
"electrostatic latent image on a photoconductive member.
An electrographlc printing machine employs an 1nsulat1ng
medium to form, without the aid of an electromagnetlc
radiation, an electrostatic latent image. Generally,
the process of electfophotgraphic printing includes
charging a photoconauctive member to a substahtially'
uniform potential so as‘to sensitize the surface thereof.
The charged portion of'the,photpconductive surface is
exposed to a light image of an,originalrddcument being
reproduced."This’fecérdsran electrostatic latent image_
on the photoconduetive member corresponding to the in-
formational areas contained within the original document
being rep:oduceda'gAfterrthe electrostatic latent image
is,reeo;ded on,the,phetoccnductive member, the latent
image is developed by bringing particles of a developer
mix into contact therew1th The developer mix partlcles
are attracted to the latent image forming a partlcle ,
image on the photoconductlve member. The particle image
is then transferred from the photoconductive member to
a copy sheet.' Finally, the copy sheet is heated to per-
manently affix the particles thereto in an image con-

figuration. This gene:al approach was disclosed by
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Carlson in U. S. Patent No. 2,297,691 and has been
further amplified and described by many related patents
in the art. 7 o

In electrophotographic printing, the electro-
static latent image comprises electrostatic surface
charges. These surface charges may be transferred to,
or reproduced upon, other dielectric surfaces. The tech-
nique for accomplishing charge transfer is referred as
a TESI process, from transfer of electrostatic images.
Hence, electrostatic latent imége may'be'transferred
to another surface prior to development. The material
to which the electrostatic latent image is transferred
must, of course, be capable of retaining the image, i.e.
it must be a gbod insulator. 'Electrostatic latent images
may be transferred to dielectric coatea papers. The
transferred images can be developed by the same methods
hereinbefore described for*developing the electrostatic
latent image recorded on the photoconductive member.
However, since the charge on the dielectric surface is
not dissipated by exposure to'light, it is not necessary
to shield the image from light during develdpment. When
the electrostatic latent image has been transferred to
a dielectric sheet, the péwder imagé image developed
thereon may be subsequentl? fused thereto forming a
finished copy sheet. ‘ 7 7 S

In electrographic printihg,’an electrostatic
latent image is produced on a dielectric surface by the
use of electrodes. Electrostatic latent images produced
in this manner can be made visible by bringing,déveloper
mix particles into contact therewith. ' The resultant
particle image may then be permanently affixed to the
dielectric sheet or transferred therefrom to a copy
sheet. ' e '

Various types of electrostatographic printing
machines have hereinbefore been empioyed to utilize the
foregoing'processes‘ The following disclosures appear
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to be relevant:

U. S. Patent No. 2,825,814
 Patentee: Walkup '
Issued: March 4, 1958

U. S. Patent No. 3,686,676
Patentee: ‘Howell et al.
Issued: August 22, 1972

U. S. Patent No. 4,042,962
 Patentee: Yamaji et al.
Issued: :August 16, 1977

The relevant portlons of these disclosures
may be briefly ‘summarized as follows: '

Walkup describes an electrophotographlc prlnt—
ing process in which an electrostatic latent 1mage re-
corded on a photoconductlve member is transferred to
a dielectric member by applylng a D. C potentlal there-
between. ' -

Howell'et al. discloses an electrogrephic
recording apparatus- whereln electrostatlc charges are
placed on a recording medium by means of electrlcally
pulsed electrodes or styll. 7

Yamaji et al. dlscioses an electfophbtographic
printihg machine in which an electrostatic latent image
is recordedronVa'photoconductive member by charging and
then exposing the charged portion of'the'photoconduétive
member. Exposure is accomplished by illuminating an
original décument and then transmitting'the light rays
reflected therefrom through a lens which focuses the
light image onto the charged portion of the photocon-
ductive member recording the electrostatic'latent image
thereon. Alternatively, a'cathode ray tube may be
utilized to expose the charged portion of the photocon-
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ductive member. In another mode of operation, a trans-
mission head records a telegraphic image diiectly on
the photoconductive member. | 7 7

The present invention is intehded to provide
a multi-mode electrostatographic.printing machine, -
and is characterised by means for forming a second
electrostatic latent image onto said dielectric member
and operator selectable means for ehergizing said
recording means and said forming means simultaneously
or energizing either said recording means or said forming
means independently. ' ' : '

The electrostatographic printing machine of the
present invention forms an electrostatic latent image
on a dielectric sheet. The electrostatileateﬁt image
may contain information from an opaque original:document,
a cathode ray-tube, or a stylus array} The'resultant
electrostatic latent image may be formed from the informa-
tion contained in any one or all of the fOregoihg. This
La’ ant image is then developed and permanently éffixed
to the dielectric sheet forming a copy of the information
contained within the cathode ray tube,'opaque original
document, or the styius array. 7 7 :

It is apparent that the multi-mode electrosta-
tographic printing machine bperates in either or both of the electrophoto-
graphic mode of operation and the electrographic mode '
of operation. The electrdphoﬁographié mode of operation
utilizes either a cathode ray tube or an opaque original
document, or both of the foregoing. The electrographic
mode of operation employs a stylus array or any equiva-
lent electrode known in the art. The machine of the invention

provides the advantage that the operator may select

any single mode of operation or any combination of modes
of operation merely by depressing the appropriate button
or buttons. For example, dépression,of the cathode ray
tube button actuates only the cathode ray tube. ' Similar-
ly, depression of thé copier button actuates only the
dpaque original document mode of operation. Finally,
actuation of the stylus array button merely actuates’
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the stylus array. 1In ordér'to ‘actuate a combination:
of the foreg01ng, any two or all three of the fore901ng
buttons must be depressed

An electrostatographic printidg machine.
in accordance with the invention will now be descrlbed
by way of example, w1th reference to the accompanylng
drawing, which is a dlagrammatlc cross-sectional view
of the machine. 7 | , ?', ,

As shown in the drawing, the machine operator
may select any or all of three,modes of operation. If
the machine operator depresses button 10 marked "CRT",
a cathodé ray tube'will‘be'energizéd to illuminate the
oharged portion of a photoconduotive drum. This records
a latent image'corresponding to the informational areas
contained within the cathode ray tube on the photoconduc—'
tive drum. Alﬁerhatively, if the machine operator de-
presses button 12, marked "COPIER", an original docu-
ment disposed upon'é,platen of the electrostatographic
printing machine will be'reproducéd. Finally, if the
machine operator depresses button l4,;marked "STYLUS
ARRAY", information transmitted to a stylus array or
electrodes will be recorded on tho copy sheet and re-
produced, The'maohine operator has the option of select-
ing any of the fofeQOing modes of operation or all of
them'simultaneodsly; The multifmode;electrostatographic
printing'machine hereiﬂafter'déscribed prints electro-
photographically'and'electrograbhically In order to
reproduce the. 1nformat10n contained on the cathode ray
tube or on the opague original document, the prlntlng
machlneroperates in the electrophotographic prlntlng
mode. However, when the infOfmation'is being transmitted
to the,stylus,érray, the prihting machine operates in
electrographic mode. These modes of operation may be
combined to produce a composite sindle copy containing
information from the opague ofiginal document, the |
cathode ray tube, and the stylus array. Thué; the

printing machine may operate in any or. all of the fore~-
going modes.
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Initially, drum 20 mbves,a portion of the thtooonductive:
surface in the diregtibn of arrow 22 through éhérging station A.
At charging station A, a corona generating device, in-
dicated generally by the reference numeral 24, charges
the photoconductive surface of drum 20 to a relatively
high, substantially uniform potential.

Thereafter, the charged portion of the photo-
conductive surface of drum 20 is adéanéed through expo-
sure station B. At exposure station B;'originél docu-
ment 16 is positioﬁed face—down upoﬁ transparent platen
18. Transparent platen 18 moves,in the direction of
arrow 26. The exposure system, includes stationary
lamps 28 which illuminate the original document disposed
on the moving platen. As the,platen moveé, incrémental
width light imagss are formed which are projected through
lens 37. Lens 30 focuses these light iﬁages onto. the
photoconductive surface of drum 2Q, Théianguiar velo-
city of drum 20 is synchronizedrto that of the linear |
velocity of platen 18. 1In this,manner,'the charged photo-
conductive surface of drum 20 is diséharged selectively
by the light image of the original document. This re-
cords an electrostatic latent image on the photoconduc-
tive surface of drum 20 which corresponds to the infor-
mational areas contained within original document 16.

Next, drum 20 advances the electrostatic latent
image recorded on the photoconductive surface to transfer
station C. At transfer station C, the electrostatic
latent image recorded on the photoconducfive surface
of drum 20 is transferred to a dieleéfridwsheet. The
dielectric sheet is advanced to transfer station C in
synchronism with the advancement of the electrostatic
latent image thereto. A sheet feedihgrapparatus, in-
dicated generally by the reference numeral 32, advances
the dielectric sheet to transfer'statibn C. Preferably,
sheet feeding apparatus 32 includes a feed roll 34 rotat-
ing in the direction of arrow 36. "Feeé,roll 34 contacts
the uppermost sheet of a stack of dielectric sheets 38.
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Each dielectric sheet may be of any composition suitable
for eiectrographic recording. - Mylar, polystyrene and
polyethylene are examples of coatings which may be formed
on plain paper to produce a diélectric sheet'capable

of retaining an electrostatic latent image thereon.

As feed roll 34 rotates in the direction of arrow 36,
the uppermost dielecttic sheet is advanced from stack

- 38 to registration rollers 40. Registration rollers

40 rotate in the direction of arrows 42 to align:and
forward the advancing dielectric sheet into chute 44.
Chute 44,directs'tﬁe advancing diéleCtric'sheet into
contact withithe'photoconductive surface of drum 20 in

a timed,sequehCe so that the elect:ostatic latent image
recorded thereon'isfpositioned'opposéd therefrom at
transfer station C. l -

At transfer station,C,'thé'electrostatic
latent image is transferred from drum 20 to the dielec-
tric sheet. ‘Inasmuch as the charge on the dielectric
sheet is not diésipa;ed'byfexposure,to,light, it is not
necessary to shield the image frbmrlight:duringrthe
subsequent prOCeSSing'stepsirrThe dielectric sheet con-
tacts anélectrode 46. Eledtrodei46,is,preferably an
elongated roller'rotating’in therdireciioﬁ of arrow 48
SO as to continue tb,aavance the dielectric sheet in
the direction of arrows 50. Roller 46'rotates in syn-
chronism,with'dtum 20. Voltage source 45 is connected
between roller 46 and thercoqductivé backing, i.e.
aluminum of drum 20. Voltage source 45 applies an elec-
trical field between the conductive’ﬁacking of drum 20
and roller 46. TherdieleCtric sheet is in contact with
roller 46. Theréleétrical field applied by voltage
source 45 is of a suitable magnitude and polarity to
transfer the electrostatic latent image from the photo-
conductive surfacerbf*drUm 20 to the -dielectric sheet.
Preferably, voltage source 45 produces a potential
differencerbetWEen the conductive backing of drum 20
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and conductive roller 46 of about 1,000 volts. The
dielectric sheet is spaced from the photoconductive
surface of drum 20. Preferably, the spacing between

the dielectric sheet and the,photocqnduétive,surface'

of drum & is in the order of several microns. Roller

46 is made preferably from a materiél - such as
aluminum or copper. Various techniques haverhereinbefore
been destribed teaching the process of transferring an
electrostatic latent image from a photoConductiVe'surface
to a dielectric sheet. - Typiéal teéhniques are described
in U. S. Patent No. 2,833,648 issued to Walkup in 1958,
U. S. Patent No. 2,937,943 issued,to'Walkup in 1960,

U. S. Patent No. 2,975,052 issued to Fotland et al. in
1961, U. S. Patent Nc. 2,982,647 issued to Carlson in
1961, anc U. S. Patent No. 3,055,006 issued to Dreyfoos
et al. in 1962.

After'thé electrostatic latent image is trans-
ferred to the dielectric sheet, a plurality of rollers |
(not shown) advance the'dieiecfricrSheét;along chute
52 to moistening station D. At moistening station D
rollers 54 and 60, immersed in liquid 56, coat the back-
side of the dielectric sheet with 1liguid 56 so as to
improve the conductivity thereof. Preferably, liquid
56 is water which may have salt addéd”thereto to improve
the characteristics thereof. Roller 587§resses,the di-
electric sheet into contact with roller 54 s¢ as to meter
a precise quantity of liquid-onté the backside of the
dielectric sheet. Roller 60 controls the amount of
liquid absorbed by roller 54 for application to the
backside of the dielectric sheet. Preferably, rollers
54 and 60 may be foam or a suitable brushlike material.
Roller 58 rotates in the direction of arrow 62 so as
to continue to advance the dielectric sheet in the
direction of arrow 50. After the dielectric sheet has
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been moistenedr_it advances tordeveiopment station E.
At development station E, a magnetic brush
development sYstem,gindicated'generally by the reference
numeral 64,”advances mégnebic particles into contact
with the,electrostatic;lateﬁt'image formed on the di-
"electric sbeet Magnetlc brush system 64 1ncludes a
hopper 66 for holdlng a supply of magnetlc particles
68 therein. The magnetlc partlcles 68 are metered from
hopper 66 onto tubular. memberr70.,7Preferably; tubular
member 70 is made from a- non-magnetlc material such as’
aluminum. An elongated magnetlc member 72 is dlsposed
1nter10rly of tubular member 70. In this manner, a
magnetic field is created Wthh attracts magnetic par-
ticles 68 to tubular member 70. ‘Tubular member 70
rotates 1n the direction of arrow 72 so as to advance
the magnetic partlcles 68 1ntorcontactrw1th,the elec-
trostatic latent image formed-on the dielectric'sheet.
Conveyor 76 adVahces'the dielectric sheet thtough'dev-
elopment station E. 'Preferably,'conveyor 76 “includes
a plurality of conductive,fins:fbr7supporting the sheet
the:eon.,,These:conductive fins ptovide:an electrode
arrangement which the moistened'dielectricrSheet rides
on during developmentito assure contact in a regular.
pattern; A voltage source (not shown) applies an elec-
trical potential of su1table magnltude and polarlty '
between conveyor 76 and tubular member 70 to insure
development of the e1ectrostat1c latent image formed
on the dielectric sheet. U. S. Patent No. 3,714,665
issued to Mutschler et al. “in 1973 describes a suitable
structure for moistening a sheet prior to the process
of development. The relevant portions of this patent
are hereby lncorporated into the present application.
After the electrostatic latent image formed
on the dielectric sheet has been developed with magnetic .
particles, the dlelectrlc sheet is advanced to fusing
station F, Fusing stathn F, indicated generally by
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the referencernumerali78; includesfa{baok}up roller 80
and a heated fuser roller 82. 'The_dlelectric'sbeetVwith
the powder image thereon'passes between back—up'roller
80 and fuser roller 82. Fuser roller 82 rotateS;in the
‘direction of arrow 84 and,backeup7roller'80yrotates in
the direction of arrow 86.- lnrthis'manner,'both'of the
foregoing rolls continue to advance'therdielectric sheet
in the directiOnrof arrowVSO. Tbe'powderlimage'COﬁtacts
fuser roller 82 and the heat and- pressure applled thereto
permanently affixes it to the dlelectrlc sheet, Whlle

a heated pressure roller:systemrhas been heretofore
described, one skilled in the art will appreoiate that
if su1table magnetic partlcles are employed ~a cold roll
pressure system may be employed in lieu thereof Thus,
rollers 80 and 82 would both be cold rather than having
roller 82 heated. - : o

After fusing, oonyeyor°88 advancesfthe”fimiShed
copy sheet,;, in the direction of,arrow SO;Vto catch;tray V
90. When the sheet is in catch trayl90, it may,be sub—
sequently removed therefrom by the'maohine operator.

The process heretofore descrlbed is only one
mode of operation for the electrostatographlc prlntlng
machine, 1l.e. wherein an opaque orlglnal document is
disposed on the transparent platen.r In this mode of
operation, the machine operator has‘depressed button
12 marked "COPIER". Alternatively, the electrostato-
graphic printing machine may operate 1n“any of the other
modes of operation.r For example, if an’ opaque original
document is not p051tloned on the transparent platen,
but information is recelved on the cathode ray tube,
the machine operator would depress the button 10 marked
"CRT". 1In this mode of operation, the photoconductlve
surface of drum 20 is charged to a substantially uniform
level as heretofore- described at charging stationrA'by
corona generating'devioe 24.; After arportion of the

pPhotoconductive surfacerhas been charged, it moves'to
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exposure station B. At exposure station B, cathode

ray tube 92 projects a light image of an original docu-
ment through lens 94. Lens 94 focuses the light image
received frem cathode ray 92 onto the charged portion

of photoconductive surface of drum 20. The light image
selectively discharges the charge thereon forming an
electrostatic latent image on the photoconductive sur-
face of drum 20. Thereinafter, the electrostatic latent
image recorded on the photoeonductive surface of drum

10 proceeds th;ough the same ptocessing stations as the
electrostatic latent image recorded on photoconductive
surface 12 by the utilizaﬁion'of an opaque original docu-
ment disposed on a transparent platen, i.e. the process
heretofore described.

Sheet feedlng apparatus 32 advances the dl—
electrlc sheet to transfer station C in synchronlsm with
the electrostatic latent image recorded on the photo-
conductive surface of drum 20. At transfer station C,
voltage source 45 produces an electrical field between
roller 46 and the cdnductive backing'of drum 20 so as
to transfer the electrostatic latent image on the photo-
conductive surface of drum 20 to the dielectric sheet.
The rollers in chute 52 continue to advance the dielec-
tric sheet in the direction of arrow 50 to moistening
station D. ' '

At moisteningistation D, roller 54 applies
a ligquid coating, preferably water, to the backside of
the dielectric sheet improving the conductivity thereof.
The dielectric sheet is then advanced tordevelopment
station E where tubular member 70 advances magnetic
particles into contact with the,electrostetic latent
image thereon. VThe magnetie particles are attracted
to the'electrostaticilatentrimage forming a powder image.

Next, the dielectric sheet is advanced through
fusing station F. At fusihg station F, fusing apparatus

72 permanently affixes the powder image to the dielec—
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tric sheet. Conveyor 88 then aovances the sheet to catch7
tray 90. It is thus apparent that the seoond mode of
operation i.e. whereln.caghode.ray tube 92 1s¥energlzed,
is substantially the same'as'the mode‘UEilizing an‘opaque'
original document. ' The dlstlnctlon re51des in the manner
in which exposure statlon B operates., £ should be noted
that if des1red both the. cathode ray tube and the copy-
ing mode of operatlon may be operated 51mulzaneously.¢'
_ For example, anopaque orlglnal document may be reproduced:
and the cathode ray tube may form a screenlpaetern,lnr
super imposed regisirationdthereon-; Alternatiéelyy the
opagque oriéinal doCumeht may'be a Standard form with
the cathode ray tube prov1d1ng Spelelc 1nformatlon
therefor. Thus, the electrostatlc latent 1mage recorded
on the photoconductlve surface of drum 20 may be a com-
posite latent image contalnlag lnrormaclonrfrom the 7
cathode ray tube and the opaque}origihal'docdmeht. It
is thus evident that"therelectrOStatogfapﬁic'printiﬁg'
machine may operate 1n elther the copylng mode whereln
only an original document 1s reproduced, or’ in the CRT
mode wherein 1nformat10n from a cathode ray tube is
reproduced. Not only may the electrostatographlc prlnt-
ing machine operate in elther of those modes but 1t ‘may
also operate in both of those modes 51multaneously to
record information on a common electrostatlc latent 1mage
from both of the foreg01ng 1nformatlon sources.
Considering now the third mode of operatlon,
where only "STYLUS ARRAY" button 14 is actuated In
this mode of,operatlon, ‘the dielectric sheet- is advanced
by sheet feeding apparatus 32 through chute 44 and be-
tween roller 46 and drdmfzortoichute<52;7,Theisurface
of chute 52 is a segmeatediCOpductivegbacking‘eleCtrode
for supporting the*backsideNOE theldfelecftic*sﬁeetQ |
A stylus array 96 is p051tloned closely aajacent to the
surface of the segmented bac&lng e1ectrode 98 as it moves;
thereacross. Stylus’ array 96 1s a sheet w1dth array '
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which typically contains between 1,000 and 4,000 stylii
or electrode elements. On receipt of a signal, the
stylus array is excited to a suitable potential and mag-
nitude. Selective excitation of stylii, individually
forms an electrostatic latent image on the dielectric
sheet. In the alternative, an array of ion guns may

be utilized in lieu of the stylii array. Other suitable
electrode arrangemént, as disclosed in the prior art,
may also be utilized. Backing plate 98 is electrically
~grounded. . |

After the electrostatic latent image has
been formed on the dielectric plate by the selective
energization of the stylus array, the dielectric sheet
passes through moistening station D. At moistening
station D, roller 54 appiies,a metered guantity of liquid
to the backside of the dielectric sheex improving the
conductivity thereof. Thereinafter, the dielectric
sheet passes through development station E.

At development station E, tubular member 72
deposits magnetic particles on the electrostatic latent
image forming a powder image thereon.

Thereinafter, the dielectric sheet with the
particle image thereon passes through fusing station
F. At fusing station F, heated fuser roller 82 and
back-up roller 80 apply heat and pressure to the powder
image permanently affixing it to the dielectric sheet.
Thereinafter, conveYor 80 advances the dielectric sheet
with the powder image permanently affixed thereto, in
the direction of arrow 50, to catch tfay 90 for subse-
guent removal from the printing machine by the machine
operator.

It is thus apparent that in this latter mode
of operation, the printing machihe operates in an elec-
trographic mode of operation. Thus.the electrostato-

graphic printing machine heretofore described may operate
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in either an electrographlceor1electro§hotOgraéhic mode;l
Not only may it operate 1n elther of these modes lndlv1-f
dually but in comblnatlon w1th one another.1 For example,
an electrostatic latent 1mage may be formed on the
photoconductive surface by the utlllzatlon of a cathode ,
ray tube and/or the 1nformatﬁon contalned 1n rnr L '
opaque original document dlsposeo ubon the mov1ng trans~r
parent platen. The resultant com9031te electrostatlc :
latent image may then. be transferred to the dlelectrlc
sheet. Therelnafter,:1nformatlon may;berrecorded;on '
the dielectric sheet by the stylus afray;l Thus, an
electrostatic latent'image mai be formed on therdielec-
tric sheet which contalns 1nformatlon from aﬁ'opaque,"
original document, a cathode ray tube, and a- stylus
array. The resultant electrostatlc‘latent 1mage may
contain information from,all'orJany ofethe,forego;ng.

While a cathode'ray tube has Been'hereinbefore'
described, one skllled in the art w1ll appre01ate that |
any other electronlc 1maglng technlque may ‘be employed,
such as using a laser beam or a. plurallty of fiber optlcs |
to form an electrostatlc latent 1mage on’ the photocon— :
ductive member. ' ' '
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CLAIMS:

1. An electrostatographic printing machine,
including:

means (24, 28, 30; 92, 94) for recording
a first electrostatic latent image onto a photocon-
ductive member (20) and transferring said first elec-

trostatic latent image to a dielectric member (38);
characterised by

means (96, 98) fof forming a second electro-
static latent image onto said dielectric member (38);
and 7 , ,

operator selectable means (10, 12,714) for
energizing said recording means (24, 28, 30, 92, 94)
and said forming means (96, 98) simultaneously or
energizing either said recording means (24, 28, 30;

92, 94) or said forming means (96, 98)  independently.

2. A printing machine according to Claim
1, including means (64) for depositing parti-
cles on said dielectric member (38) to develop the
electrostatic latent image thereon.'

3. A printing machine according to Claim
2, including means (78) for affixing the
developed image to said dielectric member (38).
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4. A printing machlne aecordlng to Clalm 2 or
Claim 3, further 1ncludlng means for m01sten1ng (54, '
56, 58, 60)_sald dlelectrrc,member {38) to increase i
the conductivity'of:said éielectrie member'(38) prior -
- to said dep051t1ng means (64) developlng the electro—,
static. 1atent 1mage w1th partlcles. - )

5. A prinring machine'aeéording'tb any one of
Claims 1 to Ywherein sald recordlng means (24, 28, 30;
92, 94) includes: - N

7 means (24) for charglng at least a portlon'

of said photoconductlve member (20) to a. substantlally
uniform level; and ' e

means (28, 30 92,. 94) for 1rradlat1ng the
charged portlon of sald photoconductlve member (20)
with a beam of- radlatlon to record the flrst electro—
static latent 1mage on sa1d photoconductlve member '
(20) . ' ' ' '

6. A prlntlng machlne accordlng to. Clalm
5, whereln said 1rradlat1ng means (28, 30 92, 94)

- includes: ' , R : I ,

a cathode ray - tube (92) for generatlng a
llght 1mage of ‘an orlglnal GOCUment belng reproduced"
and , 7 ' s , ' '

a lens (94) for foCUsiﬁé the lidht image on
said photoconductlve member (20) for. recording the
first electrostatlc latent 1mage thereon.,*
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7. A printing machine according to Claim
5, wherein said irradiating means (28, 30, 92, 94)
includes:
means (18) for supporting an original docu-
ment; ) '

means (28) for illuminating the original
document; and '

a lens (30) afranged to focus light image of
the original document onto the charged portion of said
photoconductive member (20) to record the first elec-
trostatic latent image thereon. 7

8. A printing machine according to any one of
Claims 1 to Twherein said forming means (96, 98) includes:
a plurality of styli (96); and
means for selectively applying electrical
potentials to individual ones of said styli (96) to
record the second electrostatic latent image on said
dielectric member (38).
9. A printing machine according to any one of Claims
2 to 4, wherein said depositing means (64) includes:
a non-magnetic tubular member (70);
means (72) £for generating a magnetic field
to attract the particles to the exterior surface of
said tubular member; and
means for producing relative movement
between said tubular member (70) and said generating
means (72) to advance the particles adhering to said
tubular member (70) into CQntact with the electro-

static latent image on said dielectric member (38).
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10. 4 prlntlng maohlne accordlng to any one of

Claims 1 to 9, whereln sald transferrlng means 1ncludes',

a conductive member'(ﬁ6)'fof'Sﬁpportingisaid'
dielectric member (38) closely adjacent to sald photo-
conductive member (20), and o ’

means (45) for applylng an electrlcal rweld
between said photoconductlve ‘member (20) and Sald con-'
ductive member (46) to transfer the flfst electrostatlc
latent 1mage from sald photoconductlve member (20) to
said. dlelectrlc member (38) ' o
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