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This invention relates in general to a so-called elec 
troferrographic printing device for producing printed 
copy by employing magnetic and electrostatic image pro 
ducing and developing means. 

Ferrographic, or ferromagnetographic, printing may 
be described as a method by which printed and written 
text, and pictures are reproduced by forming latent mag 
netic images thereof on thin sheets of permanent-magnetic 
material, making these images visible by the deposition 
of tiny colored ferromagnetic particles on said material, 
and transferring these particles which de?ne the latent 
magnetic images to a print receiving material. Electro 
graphic printing, particularly the type referred to as xerog 
raphy, may be de?ned as a method by which printed 
and written text, and pictures are reproduced by form 
ing latent electrostatic images on thin sheets or layers 
of electrically non-conducting, i. e., dielectric, material, 
making these images visible by the deposition ‘of tiny pig 
mented triboelectrically charged electroscopic toner par 
ticles on the surface of said material, transferring these 
toner particles to a print receiving material, such as paper 
for example, and permanently af?xing these transferred 
toner particles onto the said print receiving material 
whereby the ?xed toner images correspond to the latent 
electrostatic images. 
The preferred embodiment of the invention described 

herein is a so-called electroferrographic printing ma 
chine employing in novel combination magnetic and elec 
trostatic printing machine principles to produce by the 
conjoint action thereof a single composite image con 
sisting of separate latent magnetic and electrostatic 
images. Furthermore, a novel so-called electroferro 
scopic toner having the property of triboelectricferromag 
netic particles is used to develop the aforesaid composite 
image. 
A broad object of this invention is to provide an elec 

troferrographic printer. 
Another broad object of this invention is to provide an 

improved printing device for producing ‘copies of printed 
and written text, and pictures. 
Another object of this invention is to provide a print 

ing apparatus for producing and developing a single com 
posite latent image consisting of separate latent elec 
trostatic and magnetic images. 

In line with the foregoing, a still another object of this 
invention is to provide an improved pigmented image de 
veloping material for developing said composite latent 
image. 

Other objects of the invention will be pointed out in 
the following description and claims and illustrated in 
the accompanying drawings, which disclose, by way of ex 
amples, the principle of the invention and the best mode, 
which has been contemplated, of applying that prin 
ciple. 

In the drawings: 
Fig. 1 is a somewhat diagrammatic view of an elec 

troferrographic printer. 
Figs. 2a-2f depict the steps necessary to produce and 
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develop printed copy by electroferrographic methods and 
apparatus. 

ELECTROFERROGRAPHIC PRINCIPLE 
General description 

‘Referring to Fig. 2a, an electroferroplate 10 which 
consists of a non-conducting insulating layer 11, such 
as photoconductive amorphous selenium for example, sup 
ported by an electrically conductive, magnetizable back 
ing member 12 made of a nickel-cobalt alloy, for exam 
ple, may ?rst be subjected to a magnetic ?eld 13. This 
energy ?eld may be passed through a suitable stencil pat 
tern of a type known to persons familiar with this phase 
of the graphic arts, so that a cross-section of the mag 
netic ?eld between stencil 14 and the layer 11 depicts 
the con?guration of the pattern in the said stencil. 
Thus, a latent magnetic image of the pattern will be 
formed and stored in the magnetizable member 12. Of 
course, the image de?ning magnetic ?eld can be formed 
in a variety of ways, such as by a permanent-magnet 
stylus for example. The magnetic ?eld of the stylus is 
concentrated at the point thereof, so that the same can 
be used for writing and drawing magnetic images. A 
permanent-magnet rod whose pole is shaped according 
to the con?guration of the image to be stored in the mag 
netizable member 12, can also be used to form the latent 
magnetic image. Furthermore, magnetic materials with 
current carrying coils about them, i. e., 'electromagnets, 
can also be used in place of a permanent magnet in order 
to form the latent magnetic images. 

After the latent magnetic image of the pattern de?ned 
by stencil 14 is stored in magnetizable member 12, the 
electroferroplate 10 may have a latent electrostatic image 
formed and stored in non-conducting layer 11 thereof. 
This may be done in any one of several ways. For ex 
ample, if the said layer 11 is a photoconductive insulat 
ing layer 11, the same may initially be charged positive 
by an ion~producing unit (not shown) of the type shown 
and described in Carlson Patent No. 2,588,699 which 
issued on March 11, 1952, and thereafter, the said posi— 
tively charged photoconductive insulating layer with the 
conducting backing member 12 electrically grounded may 
be subjected to-an optical image which can be formed 
by passing light rays through an opaque-transparent 
stencil pattern. As a result, a latent electrostatic image 
corresponding to the pattern will be produced on the 
photoconductive insulator for the reason that those elec 
trically charge incremental areas of the photoconductive 
layer onto which light rays are directed, are discharged, 
whereas those areas not illuminated by the light rays 
remain charged. 
Another way in which to form a latent electrostatic 

image on non-conducting layer 11, is to direct electro 
static lines of force 17 through an electrostatic image 
stencil 18 so that a cross-section of the electrostatic 
?eld between stencil 18 and the layer 11 will de?ne the 
configuration of the pattern in stencil 18. Hence, inas 
much as the magnetizable conducting backing member 
12 is electrically connected to ground potential by way 
of wire 19, a latent electrostatic image corresponding to 
the pattern of stencil 18, will be stored above the latent 
magnetic image already formed via stencil 14 in mag 
netizable member 12 in view of the fact that the non-y 
conducting layer is in superposed relationship withv the 
magnetizable member. 

After the latent electrostatic and magnetic images have 
been formed in electroferroplate 10 by any one of the 
plural Ways indicated, the said electroferroplate with 
the single composite latent image there-on may be placed 
in an image developing apparatus which is similar to the 
one shown and described in Sabel et al. vPatent No.‘ 
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2,550,724, which issued on May 1, 1951. Referring to 
Fig. 20, this developing apparatus includes a pair of elec 
troferroplate holding clamps 21 and 22 to ?x the electro 
ferroplate 10 in place, within an oscillatable structure 

- 23. This structure 23 is pivotally mounted on a station 
ary frame upright 24 via a stud 26. Within the oscilla 
table structure 23, there is a quantity of developer 
material 27 having a quantity of electroferroscopic toner 
therein which said toner will be described in detail here 
inafter, and which is for the purpose of developing the 

said composite latent image on electroferrop'late Hence, as the structure 23 is moved in a see-saw manner 

about stud 26, the said toner in the developer 27 is 
caused to cascade over the surface of non-conducting 
layer 11. Due to the fact that the toner particles have 
ferromagnetic properties and also have a triboelectric 
charge, the said toner particles are caused to adhere to 
the surface of layer 11 in a manner to de?ne the single 
composite latent image. 
The developed toner image 28 on electroferroplate 10 

which developed image now visibly de?nes the aforesaid 
composite latent image, may be moved from the de 
veloping structure 23 shown in Fig. 2c, to the toner 
image transfer station shown in Fig. 2d Where the de 
veloped toner image is transferred from electroferroplate 
10 onto a-print receiving material 29, such as paper 
for example. As shown in Fig. 2d, the transfer station 
includes a manually operated transfer roller 31 of the 
general type shown and described in c-opending U. S. 
patent application, Serial No. 419,314, ?led by C. J. 
Fitch on March 29, 1954, now U. S. Patent No. 
2,807,233. The positive potential applied to the transfer 
roller which, in general, comprises an inner-metallic con 
ductive portion 32 and an outer portion 33 of very 
resilient or yielding material having a high electrical 
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resistance of at least 106 ohms per cubic centimeter as, - 
for example, a layer of soft conducting rubber, causes 
the electroferroscopic toner particles to migrate from 
the surface of insulating layer 11 to the surface of the 
print receiving material 29. The transfer roller 31 
would, of course, be moved the length of the plate 10 
so that all of the toner image 28 would be subjected to 
the positive transfer potential applied to the transfer 
roller. There are other suitable methods of transfer, 
one of which includes the use of a corona unit for ex 
ample. 

Thereafter, in order to ?x the toner image 28 onto 
the print receiving material 29, the said developed image 
may be subjected to heat (see Fig. 22) which is pro 
duced by an electrical heater unit 34 of conventional 
design. It should be pointed out here that it is well 
known in the electrographic printing art that an electro 
s'copic toner image may be ?xed to the print receiving 
material supporting the same by a suitable toner chemi 
cal solvent or by pressure. The same is true of an elec 
troferroscopic toner image. However, in whatever way 
the electroferroscopic toner image 28 is a?ixed to the 
print receiving material 29, the said ?xed image thereon 
corresponds exactly to the afore-mentioned composite 
latent image which consists of latent electrostatic and 
magnetic images. 

In order to prepare the electroferroplate 10 for an 
other printing or copying operation, the said composite 
latent image from which toner image 28 had been de 
veloped must be removed in preparation for a new com 
posite latent image. This can be partly done by sub 
jecting the latent magnetic image in magnetizable mem 
ber 12 to a variable magnetic ?eld which may be pro 
duced by an erasing electromagnet 36. Of course, any 
other apparatus suitable for removing the latent mag 
netic image stored in member 12, may be used. In 
order to remove the latent electrostatic image in non 
conducting layer 11, the said layer may be subjected to 
light rays 37 if it is a photoconductive material. If the 
layer is not photoconductive, it can be discharged by 
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4 
using a grounded conductive wiper element 38 which 
should be moved over the entire surface thereof so as 
to remove all of the charge. After the latent electro 
static and magnetic images, i. e., the single composite 
latent image, have been removed, the electroferroplate 
10 may be subjected once again to the several steps de 
picted by Figs. 2a~2c so as to develop a new composite 
latent image. 

In summation, in order to form a single composite 
latent image consisting of separate latent electrostatic and 
magnetic images in superposed storage materials or lay 
ers, an electroferrographic plate consisting of a layer of 
non-conducting, or dielectric, material on a magnetizable 
conductive supporting backing member, is subjected to a 
con?gurated magnetic ?eld and a con?gurated electro 
static ?eld so that a latent image of the magnetic ?eld 
is stored in the magnetizable member and a latent elec 
trostatic image is stored in the non-conducting material. 
Thereafter, an electroferroscopic toner having triboelec 
tric and ferromagnetic properties is applied to said com 
posite latent image so as to cause the same to be devel 
oped by adhering to the surface of the non-conducting 
layer of the electroferroplate 10. Subsequently, the 
single developed toner image is transferred onto a print 
receiving member, whereon the same is ?nally af?xed to 
the said member. 

AUTOMATIC ELECTROFERROGRAPHIC 
PRINTER 

The basic steps whereby electroferrographic printing 
and copying are effected have been described with refer 
ence to Figs. 2a-2f. There will now be described .a 
continuous-operation electroferrographic printer which 
may be record card controlled for printing information 
carried by the source record cards, onto a print receiving 
paper web. Inasmuch as the record card feeding mecha 
nism and the record card data reading apparatus for 
controlling the printer, are not per se a part of this inven 
tion, the same will not be described in detail herein so 
as to avoid undue prolixity and unnecessary complexity. 
Reference may be had, however, to the copending U. S. 
patent application, Serial No. 419,392, which was ?led 
by Ira M. Hix et al. on March 29, 1954, for a showing 
and description of suitable record card handling and 
scanning equipment. 

Referring to Fig. 1, the cylinder 46 of the electro 
ferrographic drum 47 is mounted for rotation on electri 
cally grounded shaft 48, and is driven by an electric 
mot-or (not shown) in a counterclockwise direction. 
This drum has secured thereto an electroferroplate 49 
which consists of a photoconductive insulating layer 51, 
such as amorphous selenium for example, supported on 
an electrically conductive magnetizable backing member 
52 made of a nickel-cobalt all-0y, for example. The said 
electroferroplate 49 is ?exed around cylinder 46 as 
shown, and may be attached thereto in any one of 
several conventional ways of attaching a printing plate 
to a supporting cylinder, such as by clamping devices 
for example. Inasmuch as the insulating layer 51 is a 
photo-conductive material, it is important that the back 
ing member 52 be in good electrical contact with the 
electrically grounded drum cylinder 46. 
As successive incremental surface areas of the photo 

conductive insulating layer 51 are moved past ion 
producing unit 53 of the type shown and described in 
Carlson Patent No. 2,588,699 which issued on March 11, 
1952, the aforesaid layer 51 is electrically charged posi 
tive. These positively charged incremental areas are 
then moved past an optical image producing unit 54 which 
projects optical images of ‘the matter to be printed or 
copied, onto the positively charged surface of photo 
conductive insulating layer 51. As is shown in Fig. l. 
the said optical unit 54 is associated with a record card 
scanning means identi?ed by block 56, and which means 
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are shown and described in detail in the aforementioned 
copending Hix et al. patent application. Brie?y, how 
ever, source record cards having information thereon to 
be copied, are fed, one-by-one, each card cycle operation 
out of a hopper towards a stacker by successive pairs of 
feed rolls arranged therebetween. Hence, every record 
card is caused to be advanced during successive card 
cycles past a record card data reading station and a 
record card information optical scanning station. Asso 
ciated with the optical scanning station may be a single 
light ray projector for directing a band of light rays 
upon the constricted center of an aperture past which the 
information on the record cards to be transferred, is 
moved. As a result, there is effected a conventional 
light scanning operation whereby the image of the infor 
mation printed on the source record cards is transferred 
via the optical unit 54 onto the charged surface of photo 
conductive layer 51. Of course, the feeding of the rec 
ord cards is done at a speed which is correlated to the 
peripheral speed of the electroferrographic drum 47 so 
that a good image transfer occurs. Needless to say, 
there are other modes of optical projection, such as the 
one shown and described in Butter?eld Patent No. 
2,641,997 which issued on June 16, I953. 

Consequent upon the exposure of the photoconductive 
layer 51 of electroferroplate 49 to the optical image pro 
jected from unit 54, a latent electrostatic image thereof is 
produced in the said photoconductive insulating layer for 
the reason that those electrically charged incremental 
areas of the photoconductive plate onto which light rays 
are directed, are discharged, whereas those areas not 
illuminated by light rays remain charged. Hence, after 
the electroferroplate 49 is exposed to the optical image 
produced by unit 54, a positively charged latent electro 
static image corresponding to the information carried by 
the source record cards will be stored in electroferro 
plate 49. 

Continued rotation of the drum 47 in a counter 
clockwise direction, will move incremental areas of elec 
troferroplate 49 past a magnetic recording head 57. The 
apparatus associated with the recording head for govern 
ing the same may be record card controlled so that a 
marking magnetic ?eld is directed from the head ont-o 
electroferroplate 49 at select record card times. As ex 
plained previously in connection with Fig. 2, the mag 
netic ?elds produced by the recording head 57 will be 
stored in the magnetizable member 52. Since it is not 
important as far as this invention is concerned just'how 
the magnetic ?elds to be stored are produced, but in 
stead it is important as regards this invention that they 
are directed onto the electroferroplate 49 for storage, the 
apparatus for producing the magnetic ?elds will not be 
described. There are several practical reasons for mak 
ing it desirable to have a marking spot, or hit, accompany 
information to be transferred, one being a change of 
toner designation in an address label printer of the type 
disclosed in the aforementioned Hix et al. application. 
None of these need be covered here, however, in view of 
the fact that so far as the present invention is concerned, 
it is only important to have a latent magnetic image 
stored in a portion of electroferroplate 49 which is re 
lated to the area thereof whereat an associated latent 
electrostatic image is also stored. 

Continued rotation of the drum 4'] will cause the com 
posite latent images each consisting of the latent electro 
static and magnetic images to be moved into a developing 
chamber 58 which may be constructed similarly to the 
one employed in the printing apparatus disclosed in 
Schaffert Patent No. 2,576,047 which issued on Novem 
ber 20, 1951. The developing chamber is used to cause 
the developer material having electroferroscopic toner 
therein of the type to be described in detail hereinafter, 
to cascade over the surface of the photoconductive in 
sulating layer 51, and, of course, over the composite 
latent image in electroferroplate 49. In view of the fact 
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6 
that this toner is comprised of ferromagnetic particles 
which have a negative triboelectric charge imparted there— 
to by the positive granular carrier particles, the toner will 
adhere to those areas of the surface of layer 51 which 
correspond to, and actually de?ne, the composite latent 
image. Thus, a toner image which visibly de?nes the 
composite latent image is developed on the surface of 
insulating layer 51 of electroferroplate 49. Of course, 
the carrier in the developer as well as surplus toner that 
does not adhere to the surface of photoconductive layer 
51, will fall into a suitable receiving receptacle within the 
chamber 58. 
A still further counterclockwise rotation of the drum 

47 will cause the toner image on electroferroplate 49 to 
move out of developing chamber 58 and into the realm 
of a negative ion-producing unit 59 which is similar to 
unit 53. The effect of the electrostatic ?eld produced by 
unit 59 is to somewhat decrease the magnitude of the 
positive latent electrostatic image stored in nonconduct 
ing layer 51, so as to thereby condition the toner image 
being carried by the drum on electroferroplate 49, for 
transfer onto the print receiving paper web 61. In addi 
tion thereto, the negative ?eld to which the photo-con 
ductive layer 51 is subjected, tends to prevent the forma 
tion of the undesirable condition “selenium fatigue.” 

Further rotation of the drum 47 causes the toner image 
to move into a toner transfer, or printing, station whereat 
a transfer roller 62 similar to roller 31 (Fig. 2d); i. e., 
one comprising an inner-metallic conductive portion 63 
and an outer portion 64 of very resilient o-r yielding mate 
rial having a high electrical resistance of at least 106 
ohms per cubic centimeter, is used to transfer the toner 
image from electroferroplate 49 onto the surface of print 
receiving paper web 61. The print receiving paper web 
61 is advanced from a web supply roll 66 to a web take 
up roll 67 via the afore-mentioned transfer station where 
at transfer roll 62 is located, and a pressure ?xing station 
68. The positive potential applied to the transfer roller 
causes the electroferroscopic toner particles which de?ne 
the composite latent image, to migrate from the surface 
of electroferroplate 49 to the surface of the print receiv 
ing paper web which is, of course, advanced at a lineal 
speed corresponding to the peripheral speed of drum 47. 
The transfer might also be effected by magnetic means, 

such as a permanent magnet roller in place of transfer 
roller 62 for example. In order to erase the composite 
latent image from electroferrographic plate 49, light rays 
from a source 69 and a variable magnetic ?eld produced 
by an erase head 71 of conventional design, are directed 
towards the electroferroplate 49. As explained previ 
ously in connection with Fig. 2f, the light rays will dis 
charge the photoconductive layer 51 so as to erase the 
latent electrostatic image therefrom, whereas the variable 
magnetic ?eld will erase the latent magnetic image stored 
in magnetizable backing member 52. Either latent image 
might be erased alone, of course, by operating only one 
erasing means. In order to remove any excess electro 
ferroscopic toner particles that might remain on the sur 
face of electroferroplate 49 after toner image transfer 
but prior to electrically charging the incremental surface 
areas of photoconductive insulating layer 51 again by ion 
producing unit 53 during another machine cycle, a rotat~ 
ing plush cleaning roller 72 is provided. This cleaning _ 
roller is positioned within a housing 73 for retaining the 
toner removed from the surface of said plate by the 
action of said cleaning roller on the surface of plate 49. 
A vacuum cleaner unit (not shown) may also be utilized 
within the housing 73 in order to remove the toner ac 
cumulated therein. 

Pressure ?xing rollers 74 and 76 are employed to ?x 
the toner images which are transferred onto the surface 
of print receiving web 61. A sul?cient line contact pres— 
sure of approximately 500 pounds per lineal inch of con 
tact will cause the toner supported by the surface of the 
paper web 61 to flow into the ?bers thereof so as to 
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provide a permanent image. In order that the web 61 
is not torn or mutilated by being pulled through the’ 
transfer rollers 74 and 76 under high pressure, the said 
rollers are connected to the main drive mechanism so as 
to be rotated in step with the electroferrographic drum 
47. An oil pad 77 may be provided to remove any excess 
toner which clings to the ?xing roller 74. 

ELECTR OFERROSCOPIC TONER 

As stated previously, the preferred embodiment of this 
invention is an electroferrographic printer whereby a 
latent composite image consisting of latent electrostatic 
and magnetic images formed and stored in superposed 
materials, is produced and developed. This latent com 
posite image is developed by applying a developer mate 
rial having electroferroscopic toner therein ‘which is com 
prised of particles having'ferromagnetic and triboelectric 
properties. 
The make-up and the physical and electrical properties 

of electroscopic, or xerographic, toner suitable for de 
veloping latent electrostatic images, are described in Cop 
ley Patent No. 2,659,670 which issued on November 17, 
1953 and Walkup et al. Patent No. 2,638,416 which is 
sued on May 12, 1953. Furthermore, an electroscopic de 
veloper material which consists of electroscopic toner 
particles and triboelectrically opposite granularcarrier 
particles, is described in said Walkup et al. patent. As is 
brought out therein, the materials for the electroscopic 
toner and the granular carrier, are selected in accordance 
with their triboelectric properties so that when mixed or 
brought into mutual contact, one material, e. g., the car 
rier, is charged positive if the other material is below it 
in a triboelectric series, and negative, e. g., the toner, 
if the other material is above it in a triboelectric series; 
The carrier particles may be of a size in the order of 30 
to 60 mesh, and may be comprised of a non-magnetic 
core having a coating bonded thereto which is triboelec 
trically opposite to the toner particles. The size of the 
carrier particles is such that the granular carrier particles 
will flow easily over the electroferroplate by gravity. In 
addition, the speci?c gravity of the carrier particles is 
higher than that for the toner particles so that the former 
will not adhere to the surface whereon the latent magnetic 
and electrostatic images are formed. The core of each 
carrier particle is non-magnetic, of course, so as not to be 
attractable to a latent magnetic image. The electroscopic 
toner which may have different compositions, is a very 
?ne powder, usually made up as a resin base material, 
and sometimes includes more or less of a material which 
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is in the class of a plasticizer for the resin. It also usually _ 
contains a dye or pigment for color imparting purposes. ' 

In view of the fact that the latent electrostatic image 
produced by the preferred embodiment of this invention, 
is a positive image, the electroscopic toner and carrier 
therefor are such that the said toner particles are charged 
negative by the triboelectric action. It has been found 
that by mixing one part iron powder of the type known 
commercially as GAP carbonyl iron (produced by Gen 
eral Aniline and Film Corporation), for instance, with two 
parts, by weight, of electroscopic toner known experi 
mentally as BXT~75 and commercially as P3 (produced 
by The Haloid Company), for example, a so-called elec 
troferroscopic toner suitable for developing latent com 
posite images of the type described herein, is produced. 
This latter toner may be manufactured by ?rst melting the - 
electroscopic toner with the iron powder, and then deag 
glomerating the resolidi?ed mass thereof to toner particles 
having a 2 to 20 micron size. Another satisfactory elec 
troferroscopic toner can be produced by coating, ferro 
magnetic particles with a layer of the electroscopic toner 
material having triboelectric properties. 

It should be apparent that the electroferrographic 
toner may be used to develop either a latent electrostatic 
image or a latent magnetic image; there need not neces 
sarily be a latent composite image. 

While there have been shown and described and pointed 

out the fundamental novel features of the invention as 
applied to a preferred embodiment, it will be understood 
that various omissions and substitutions and changes in 
the form and details of the device illustrated and in its‘ 
operation may be made by those skilled in the art, with 
out departing from the spirit of the invention. It is the 
intention, therefore, to be limited only as indicated by 
the scope-of the following claims. 
What is claimed is: 
1. In a printing device of the class described including 

a layer of non-conducting insulating material supported 
by a layer of magnetizable material, the combination of 
means for forming a latent magnetic image in said mag 
netizable material, means for forming a latent electrostatic 
image in said non-conducting insulating material, and 
means for developing said latent images simultaneously 
on the exposed surface of said non-conducting,insulating 
material by applying thereto a pigmented powder having 
ferromagnetic and triboelectric properties. 

2. In an electroferrographic transfer device. of the class 
described for transferring onto a copy sheet a pigmented 
powder having electrostatic and magnetic properties, said 
transfer device including a layer of non-conducting in 
sulating material contiguously supported by a layer of 
magnetizable material, the combination of means for 
forming a latent magnetic image in said magnetizable 
material, means for forming a latent electrostatic image 
in said non-conducting insulating material, means includ 
ing pigmented powder dispensing means for developing 
said latent images simultaneously on the exposed surface 
of said non-conducting insulating material, and means for 
simultaneously transferring onto said copy sheet said de 
veloped powder images corresponding to said latentv 
images, to thereby form a single composite pigmented 
powder image on said copy sheet. 

3. A device according to claim 2 additionally compris 
ing means for af?xing said single composite pigmented 
powder image onto said copy sheet. 

4. A device according to claim 2 additionally compris 
ing means for erasing said latent electrostatic and mag 
netic images selectively after the transfer of said developed 
pigmented powder images to said copy sheet. 

5. A device according to claim 2 additionally compris 
ing means for erasing said latent electrostatic and mag 
netic images after the transfer of said developed pig; 
mented powder images to said copy sheet. 

6. In an electroferrographic printer of the class de 
scribed for transferring onto a copy sheet a pigmented 
developing powder having electrostatic and magnetic 
properties, said printer including an electroferroplate hav 
ing a layer of non-conducting material supported by a 
layer of electrically conductive magnetizable material, the 
combination of means for forming a latent magnetic im 
age in said magnetizable material, means for forming a, 
latent electrostatic image in said insulating material so 
that said latent electrostatic and said latent magnetic im 
ages are in superposed relation to thereby de?ne a latent 
composite image in said electroferrographic plate, means 
for developing said latent composite image by applying 
said pigmented developing powder to said electroferro 
plate, and electrostatic ?eld producing meansfor trans 
ferring said developed image onto said copy sheet. 

7. An electroferrographic printer of the class described 
for transferring onto a copy sheet an electroferroscopic 
powder image of a composite object to be copied, com 
prising an electroferroplate having a layer of dielectric 
material contiguously supported by a layer of electrically 
conductive magnetizable material, a magnetic ?eld'image 
producing means for directing a magnetic ?eld image of 
a ?rst object onto said electroferroplate so as to store-a 
‘latent magnetic image of said ?rst object therein, electro 
static ?eld image producing means for directing an elec 
trostatic field image of asecond object onto said elec 
troferroplate so as to store a latent electrostatic image 
of said second object therein, whereby a latent composite 

> image is. stored in said electroferroplate, means for apply 
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ing electroferroscopic toner powder having ferromagnetic 
and triboelectric properties to the exposed surface of said 
dielectric material so as to develop said latent composite 
image, and magnetic ?eld producing means for transfer 
ring said developed composite image onto said copy sheet. 

8. An electrophotoferrographic printer of the class de 
scribed for transferring onto a copy sheet an electroferro 
scopic toner powder image, comprising an electroferro 
plate having a layer of photoconductive insulating mate 
rial contiguously supported on an electrically conductive 
magnetizable member, magnetic ?eld image producing 
means for directing a magnetic ?eld image of a ?rst object 
onto said electroferroplate so as to store a latent mag 
netic image .of said ?rst object in said member, electro 
static ?eld producing means for charging said photocon 
ductive insulating material, optical image producing means 
for projecting an optical image of a second object onto 
said charged photoconductive insulating material so that 
a corresponding latent electrostatic image of said second 
object is formed in said photoconductive insulating ma 
terial, means for applying electroferroscopic toner powder 
having ferromagnetic and triboelectric properties to the 
exposed surface of said photoconductive insulating mate 
rial so as to develop said latent images simultaneously, 
and electrostatic ?eld producing means for transferring 
said developed toner images simultaneously onto said copy 
sheet, to thereby form a single electroferroscopic toner 
image on said copy sheet. 

9. An electrophotoferrographic printer according to 
claim 8 additionally comprising light energy producing 
means for erasing only said latent electrostatic image 
after said developed images have been transferred onto 
said copy sheet. 

10. A method of printing an electroferroscopic powder 
developed image from an electroferroplate having a pho 
toeonductive insulating layer supported by a conducting 
magnetizable member onto the surface of a print receiv 
ing material, which includes the steps of producing a 
composite latent image on said electroferroplate by form 
ing and storing a latent magnetic image of a ?rst object 
in the magnetizable member of said electroferroplate and 
a latent electrostatic image of a second object in the in 
sulating layer thereof, developing said composite latent 
image by applying electroferroscopic powder to the ex 
posed surface of the insulating layer of said electroferro 
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plate, transferring said electroferroscopic powder devel 
oped composite latent image from said electroferroplate 
onto the surface of the print receiving material, and per 
manently af?xing said transferred electroferroscopic 
powder image to said print receiving material. 

11. The process of claim 10 wherein said transferred 
electroferroscopic powder developed composite latent im 
age is permanently ai?xed to said print receiving material 
by heat energy. 

12. The process of claim 10 wherein said electroferro 
scopic toner powder includes two to twenty micron par 
ticles each of which is a mixture of one part carbonyl iron 
powder and two parts electroscopic toner powder. 

13. The process of claim 10 wherein the photoconduc 
tive insulating layer of said electroferroplate is composed 
of photoconductive amorphous selenium. 

14. A method of printing an electroferroscopic powder 
developed image from an electroferroplate having an in 
sulating layer supported by a conducting magnetizable 
member onto the surface of a print receiving material, 
which includes the steps of producing a composite latent 
image in said electroferroplate by forming and storing a 
latent magnetic image of a ?rst object in the magnetizable 
member of said electroferroplate and a latent electrostatic 
image of a second object in the insulating layer thereof, 
and developing said composite latent image by applying . 
electroferroscopic powder to the exposed surface of the 
insulating layer of said electroferroplate. 
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