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ABSTRACT OF THE DISCLOSURE 
A method making a copy wherein a xerographic layer 

is charged electrostatically and exposed in juxtaposition 
with an original to form a latent image, and the latent 
image carrier is formed into a composite laminate or 
stack with a further layer and a film of easily distillable 
oil; the laminate is subjected to radiant energy of an 
intensity and for a period sufficient to distill oil from 
this film onto the transfer surface (which may be a sheet 
of foil-like material), the oil pattern being subsequently 
transferred to a copy-receiving sheet which is treated 
with oleophilic or oleophobic coloring matter to develop 
an image thereon. The copy-receiving sheet can be or 
dinary paper. 

This application is a division of application Ser. No. 
263,018, filed Mar. 5, 1963, now U.S. Patent No. 
3,190,200. 

This invention relates to a method of producing images 
by using electrophotographic materials. 

It is known to charge electrophotographic materials and 
to produce in such material, by exposing an original to it, 
a defined charge distribution representing a latent image 
of an original or master. 

According to a known method for producing images a 
film of light oil is provided on an original which, with 
its coated side, is brought into surface-contacting en 
gagement with a receiving material, for example a sheet 
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of paper, and is exposed to radiant energy which in cer 
tain dark areas of the original is transformed into heat, 
whereby the oil in these areas will be transferred by dis 
tillation to the receiving material. The thus produced oil 
image is covered with powder and this powder is an 
nealed to produce a visible, fixed image. Initially this 
image is not legible so that the receiving material must 
be transparent in order to be legible on the back side. 

Besides the fact that in this respect there are certain 
limitations with regard to the receiving material, another 
serious drawback must be seen in the fact that not any 
kind of original master can be copied since certain 
images, for example aniline dyes, signatures or letterings 
with certain inks, and certain stamp dyes cannot be re 
produced. Therefore, this method has not been success 
ful in making office copies because manually written ad 
denda were required to a great extent and outweighed the 
advantage of rapid copying. 
The main object of the invention is to provide a meth 

od of employing oil distillation and permitting the copy 
ing of any kind of original or master sheet having con 
trasting images. 

Another object of the invention is to provide an ap 
paratus of the character described in which the original 
does not enter into contacting engagement with an oil 
film or any other medium whereby it may be soiled. 
A further object of the invention is to provide a meth 

od permitting reproduction of a legible image on a nor 
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mal sheet of paper, such as, the office stationery of a 
firm. 
The method according to the present invention solves 

these problems in that an electrophotographic material 
(e.g. Xerographic layer) and a film of readily distillable 
oil covering the entire latent image provided thereon are 
brought into contacting engagement with a foil-like ma 
terial and exposed to heat radiation, thereby forming in 
areas of the latent image zones of increased temperature 
which, in a manner known per se, cause distillation of 
the oil in these zones and a transfer onto the foil-like 
material, whereupon the oil distribution is used for pro 
ducing the final image. In this, the invention is based on 
the fact that the latent image acts as a so-called thermal 
shield which in the range of the latent image will cause 
zones of increased heat. 
Thus the objects of the invention are obtained since it 

is obvious that any kind of original with contrasting 
images may be copied irrespective of the manner of pro 
ducing these images. Thus there is provided an office 
copying method which is not restricted in any way. Con 
trarily to the known methods using oil transferred by 
distillation, the original need not be wetted with the oil 
film and therefore remains unaffected and, according to 
the procedure to be described below, a legible image is 
obtained on a normal sheet of paper. 

According to an advantageous embodiment the side 
which is in contacting engagement with the orginal dur 
ing the transfer of the image is brought into contact with 
the foil-like material, for example by applying a powder 
of artificial resin which is fixed by momentary annealing. 
In addition to the above-stated advantages a true and not 
a mirror image is produced. 
According to one embodiment the oil film is, for ex 

ample, provided on the electro-photographic material at 
the side facing away from the original during exposure. 
In this preferably a dye which is refused by the oil is 
applied to the electro-photographic material after the 
distillation since this dye will adhere only to zones free 
of oil or, respectively, to zones with reduced oil film. 

According to a modification of the invention the elec 
tro-photographical material is brought into pressure-sur 
face-contacting engagement with a receiving material 
after the distillation so that the oil film distributed over 
the electro-photographic material is transferred, where 
upon the areas of the receiving material which remained 
free of oil are colored. 

Still another aspect of the invention provides that the 
oil film transferred by distillation to the foil-like material 
is brought into surface-contacting engagement with a re 
ceiving material and that this layer arrangement is ex 
posed to heat radiation whereby the image formed by the 
oil film is transferred by distillation of the oil, whereupon 
this image is made visible, for example by application of 
powder and annealing. In another system of my inven 
tion the oil film is applied to a foil-like material whose 
oil-free side is brought into Surface-contacting engage 
ment with that side of the electrophotographic material 
which, when exposed, is facing away from the original 
and a receiving sheet is placed on the oil film, where 
upon this layer arrangement is exposed to a radiation 
source by which those areas of the oil film corresponding 
to the latent image are transferred by distillation into 
and onto the receiving sheet where the corresponding 
areas become visible and fixed. The latter method has 
the advantage that the electro-photographic material too 
remains free of oil so that it may be used several times. 
As foil-like material we preferably use black paper 

since its color will prevent a destruction of the latent 
image by changing the charge distribution when the heat 
radiation is acting upon it. As receiving material prefer 
ably normal paper is used. 
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It is to be noted that preferably a light oil is used 
for forming the oil film, the oil being derived from crack 
ing crude oil and having a boiling point of between 150 
C. and 160° C. As ink or dyestuff, a black ink is used 
according to a preferred embodiment. 
The apparatus according to the invention for carrying 

out the method is characterized by a transfer station in 
cluding, for example, a backing surface made of glass 
or another material having equivalent characteristics, on 
one side of which a radiation source is arranged while on 
the other side is disposed the electrophotographic material 
with the latent image, and on this, possibly by intermedi 
ately arranging an oil film, a transfer material, or a re 
ceiving material is positioned under pressure engagement, 
for example by pressure roller, the glass plate being pro 
vided with a protective cover, preferably in form of a 
blacking. Preferably a radiation source for short-wave ra 
diation is provided. 
The glass plate may be formed by a rotating cylinder 

having two transport paths arranged rearwardly thereof 
via one of which the electrophotographic material and via 
the other one the receiving material is fed, the transport 
path for the electrophotographic material having an ex 
posure station for exposing the original arranged there 
along; between this station and the cylinder surface-wet 
ting means for applying the oil film is arranged while in 
the direction of advance (i.e. forwardly of the cylinder) 
two additional transport paths are provided, via one of 
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which the electrophotographic material is discharged 
whereas via the other one the receiving material is fed 
to dye-applying or developing means, for example a pow 
der-applying or an ink-applying device. 
The invention shall now be described in connection with 

30 

several embodiments illustrated in the accompanying 
drawing in which: 
F.G. 1 is a fragmentary diagrammatic side cross-sec 

tional view of a layer arrangement illustrating the inven 
tion; 

FIG. 2 is a view similar to FIG. 1 but showing a differ 
ent layer arrangement and disposition of the radiation 
Source; 

FIG. 3 is a fragmentary cross-sectional view of an 
arrangement of the appropriate layers demonstrating the 
transfer of the oil film; 

FIG. 4 is a vertical cross-sectional view of a device ac 
cording to the invention in which merely the parts neces 
sary to explain the invention are shown diagrammatically; 
FIG. 5 is a cross-sectional view of another embodiment; 
FIG. 6 is a fragmentary and diagrammatic cross-sec 

tional view of another embodiment according to the in 
vention; 

FIG. 7 is a wiring diagram of the electrical supply and 
operating circuits for the device shown in FIG. 4; 

FIG. 8 is a wiring diagram of the electrical supply and 
operating circuits for the device shown in FIG. 5; and 
FIG. 9 is a diagrammatic sectional side view of another 

surface-wetting device differing from that shown in 
FIG. 4. 

In the FIGS. 1 and 2 another glass plate 1, or a 
radiation pervious plate, is provided with a protective 
layer 2 against passage of visible radiation. This protective 
layer may be formed by a dark-colored layer filtering out 
the visible light which would destroy the electrostatic im 
age. 
The radiation source is arranged on one side of the 

glass plate 1, i.e. on top in FIG. 1 where the direction of 
heat radiation is indicated by arrows 3. According to FIG. 
2 a radiation source 5 is shown to be disposed below the 
layers within a reflector 4. 
On the other side of the glass plate 1 an electrophoto 

graphic (xerographic) material 6 is arranged according 
to FIG. 1 formed by a carrier 6a and an electrophoto 
graphic layer 6b in which, by electrostatic charge dis 
tribution due to exposure of an original, a latent image 
is produced as illustrated by the dark-colored areas. This 
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4. 
electrophotographic material is formed as a foil, or sheet, 
and may be a material known perse with a layer carrier 
consisting of paper and a xerographic layer substantially 
consisting of zinc oxide. Materials of this kind and layers 
thereof are well known so that a more detailed descrip 
tion seems unnecessary. 
On the layer side of the electrophotographic material 6 

a receiving or transfer sheet 7, for example a sheet of 
paper, is arranged. Between this sheet of paper and the 
electrophotographic layer an oil film 8 is disposed. This 
oil film consists of light oil produced by fractionation of 
crude oil and has a boiling point between 150° C. and 
160 C. By exposure to the radiation 3, according to FIG. 
1, increased heat is generated in the dark areas of the 
layer 6b causing the oil in the layer 8 in these areas to be 
transferred by distillation into (vaporization and recon 
densation) the receiving sheet whereby in this layer 6b 
a latent image is produced corresponding to the oil 
image which, depending on the arrangement of the mate 
rial 6, will be a true or a mirror image. The duration and 
the intensity of the high temperature are selected in such 
a way that sufficiently high temperatures are obtained in 
the dark areas of layer 6b that the oil of the oil film 8 
adjacent these areas is transported by distillation onto 
the contacting material. 
The same effect is achieved according to FIG. 2 where, 

however, it should be noted that here the radiation is 
consumed by the receiving sheet 7, while in the system of 
FIG. 1, the radiation takes place through the electro 
photographic material. In this case also a material with a 
selenium-based Xerographic layer could be used. 

In both cases the effect is the same. It should be noted 
that, according to FIG. 2, the glass plate is cylindrical 
and is rotated whereby the process takes place continu 
ously, while in FIG. 1 the method is stationary with in 
Stantaneous areal exposure rather than successive ex 
posure of portions of the area. 

FIG. 3 shows the transfer of the oil film. In this ar 
rangement the transfer sheet 9 corresponds, for example, 
to the receiving material 7 of FIGS. 1 and 2. It will be 
noted that the transfer sheet 9 is covered with an oil film 
at the areas 10 which is produced in the manner de 
scribed in connection with the FIGS. 1 and 2. This oil 
film is transferred to a receiving material 11 by evenly 
exposing the layer arrangement composed of the materials 
9 and 11 to a heat radiation corresponding to the arrows 
12 causing a Superdistillation transfer at the sectionwise 
oil-covered areas into the receiving material 11. The re 
ceiving material 11 may also be a sheet of paper. 

It will be noted that a latent image may be produced in 
the electrophotographic material which is not legible be 
cause it is a mirror image. Thus a legible image may be 
produced by the transfer according to FIGS. 1 and 2 to 
the receiving material 7. According to FIG. 3 this image 
may be transformed into a nonlegible mirror image. 
These effects are used to produce images such that if 

the method according to FIGS. 1 and 2 is used the oil 
image is made visible, for example by applying powder 
while according to FIG. 3 a visible image may be pro 
duced by applying a dyestuff refused by the oil areas; 
another technique produces a print plate by dyeing the 
oil areas in which the dyed image is used for the repro 
duction. For dyeing an iron gallic ink may be used. 
According to FIGS. 1 and 2 a print plate may be produced 
if the areas of the receiving material which are free of 
oil are dyed with a printing ink. It is presupposed in con 
nection with the foregoing that the latent image is pro 
duced according to a reflex method by surface contacting 
engagement of the layer side of the electrophotographic 
material on the original. 
The apparatus according to FIG. 4 is an especially ad 

Vantageous embodiment in which only those parts are 
shown which are essential for describing its function. In 
this embodiment drive and connection means, supply con 
tainers and the like are omitted, but in FIG. 7 drive cir 
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cuits are shown diagrammatically. The direction of rota 
tion of the driven members is marked by arrows. In the 
housing means 13 there is arranged an inlet 14 and two 
outlets 15, 16, a separate outlet opening 17 for discharging 
the original or master sheet being disposed within the 
inlet-slot arrangement 14. The apparatus is characterized 
by an extremely simple construction. Substantially it com 
prises the roller 18 driven in a direction indicated by 
the arrow and the rotating glass cylinder 19 which, for 
example, is constructed skin to the glass plate 1 of FIG. 2, 
including in the illustrated manner a radiation source 5 
within a reflector 4. The radiation source and the reflector 
are stationary. 
The roller 3 rotates past a transfer station comprising 

a concentrically curved glass plate 20 having, along its side 
remote from the roller 18, two angularly spaced radiation 
or exposure sources. Starting from the inlet-slot arrange 
ment 14 extend two channels 23, 24 towards the roller 
18 merging at a circumferential zone adjacent the glass 
plate. Within the channel 23, which constitutes the first 
transport means of this invention, a conventional charging 
station is arranged; this station includes, for example, 
three wire-like charging electrodes 25 connected to a 
high-voltage source and charging the xerographic layer 
introduced corresponding to the arrow 80 with its layer 
side facing downwardly. The original or master sheet is 
introduced through the channel 24, which constitutes a 
second transport means, with its image facing upwardly 
so that it will be displaced in proper surface-contacting 
engagement between the glass plate 20 and the roller 18. 
In this movement a partial separation of the sheets is 
maintained by a special arrangement of the roller 18 in 
a manner described in detail in the commonly assigned 
patent application Ser. No. 53,161, filed Aug. 31, 1961 
by Walter Limberger (now U.S. Patent No. 3,163,099). 
This roller returns the original past below the backing 
surface 26 extending to the guide element 27 and on to the 
inlet-slot arrangement 14 and particularly to the outlet 
slot 17, while the electrophotographic material is guided 
above the wedge-shaped backing surface 26, which thus 
constitutes a first means for separating the master from 
the latent image layer to the cylinder 9 of the heat 
treating means. 

Simultaneously with the original and the electrophoto 
graphic material a copy-receiving sheet is introduced via 
a third inlet and through the channel 29 (fourth transport 
means) corresponding to the arrow 28 in which care is 
taken, either by corresponding staggered relation upon 
introduction or by differing lengths of the inlet paths, 
that the copy-receiving paper and the electrophotographic 
material will meet with relatively staggered edges at the 
cylinder 9 substantially in the zone marked by the arrow 
30 at which the third and fourth transport means merge. 
In the direction of rotation of the cylinder 19 in front of 
this zone a schematically illustrated supply means in the 
form of an oil-spray nozzle 3 is arranged, past which the 
electrophotographic material, which has been provided by 
exposure with the latent image, is moved, thereby receiv 
ing an oil film covering the entire surface of the material. 
By suitably arranging limit switches it can be achieved 
that the oil-spray jet will discharge oil only then when 
an electrophotographic material is moved past by only 
then starting an oil-spray pump. For this purpose a nozzle. 
arrangement according to commonly assigned patent ap 
plication Ser. No. 85,118 may be used advantageously; 
any other suitable surface-wetting means, for example a 
roller rotating in spaced relation to the cylinder 19 (the 
spacing corresponding to the thickness of the electro 
photographic material) may be used. A Surface-wetting 
arrangement of the latter kind is shown in FIG. 9. In this 
figure, parts corresponding to like parts in FIG. 4 are sig 
naled with like reference numerals. 

In the opening between the section of the backing sur 
face 26 extending concentrically to the cylinder 19 and 
a continuation 70 of this backing Surface, a circumfer 
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6 
ential section of a driven wetting roller 73 extends and 
is rotatably supported in the housing while dipping with 
a part of its circumference into a trough holding a supply 
of soil. The guide element 71 defining the lower part of 
the guide path or the channel 29 extends with sufficient 
spacing below the bottom of trough 75. the circumfer 
ence of the roller 73 extends through the opening only to 
a limited extent to avoid wetting the cylinder 19 with oil. 

It is to be understood that wetting means may also be 
provided comprising a supply container for the oil whose 
wall facing the cylinder 19 is provided with apertures of 
such cross-section that capillary action normally pre 
vents the discharge of oil while a sheet of material mov 
ing past these apertures in surface-engaging contact will 
suck oil through these apertures due to adhesion force 
(i.e., surface tension). In this embodiment the corre 
sponding wall of the supply container may be provided 
with transversely extending grooves assuring an even 
distribution of oil. 
The illustrated oil-spray nozzle 31 with the Spray 

nozzle extensions 76 is connected to a pump 77 which, for 
example, may be started by a switch 78. The switch ac 
tuating arm 79 which is arranged on the backing surface 
26 extends into the transport path leading along the cylin 
der 19 and will be actuated upon passage of a sheet in 
such a way that the pump is started at the very moment 
of the passage of a sheet and a predetermined lag of the 
pump assures that also sufficient oil is applied to the 
trailing end of the sheet. 
The electrophotographic material and the receiving 

sheet meeting at 30 are pressed by the roller 32, which is 
provided with a resilient layer of, for example, rubber, 
along that section of the cylinder 19 at which the radiant 
heating source 5 is effective. Since the roller 32 is driven 
in a direction indicated by the arrow the continuous trans 
port is assured. In this regard it should be noted that the 
length of the path between the glass plate 20 and the 
roller 32 is shorter than the minimum length of the ma 
terial to be processed. The receiving sheet is synchronous 
ly driven by the roller 32 in the direction indicated by 
the arrow with the other material sheets transported 
through the interior of the housing. 
The material sheets moving along the cylinder 19 will 

engage the second separating means, 34 and are adjusted 
with one leading edge projecting relatively to the other 
so as to form a separating angle known per se and de 
scribed in German Patent 295,853. This separating angle 
assures that the receiving material provided with the oil 
image, which with respect to the other surface-contacting 
sheet has a projecting edge, is advanced in a direction 
indicated by the arrow 35 and is moved along the sixth 
transport means over a surface wetting roller 36 applying 
an ink to the areas provided with oil. Depending on the 
intended use of the receiving material, for example as a 
matrix, a dyestuff can also be applied, the dyestuff being 
repelled by the areas provided with oil but adhering to 
the areas of the receiving material which are free of oil. 
The distance of the edge of the receiving material pro 

jecting relatively to the forward edge of the other con 
tacting sheet may be determined by the length of the 
channel 29 relative to the guide path beginning at the 
arrow 80 and extending past the glass plate 20 to the cyl 
inder 19 and the separating means 34. 

It is also possible to obtain a corresponding projecting 
ratio of the leading edges by arranging that the speed of 
rotation of the roller 33 differs with respect to the speed 
of rotation of the roller 18 thereby obtaining a differen 
tial displacement when the sheets are introduced into the 
first section of the path or the channels, respectively. 
At the developing station, the roller 36 rotates within a 

supply container 37 for dyestuff, ink or other developer 
substance. By any suitable known means a continued re 
plenishment of the dyestuff or ink supply, may be ac 
complished. The electrophotographic material is guided 
by the separating device at 34 in the direction of the ar 
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row 38 to the outlet opening 15 via the fifth transport 
means and is moved out of the apparatus. 

All the rotating parts shown in FIG. 4 are journaled 
between walls of the housing extending parallel to the 
plane of the paper. The roller 18 is mounted on a shaft 
81. The cylinder 19 is mounted on a hollow shaft 82 
through the central opening of which the connecting leads 
83 for the radiation source 5 extend. The roller 33 is non 
rotatably mounted on the shaft 84, while the roller 32 is 
nonrotatably mounted on the shaft 85, and the roller 36 
is nonrotatably mounted on the shaft 86. The roller 18 
includes at least one recessed circumferential section in 
which a segment shown in broken lines is arranged freely 
rotatable on the shaft 81. This segment includes a counter 
weight-like section 87 and, at an oppositely disposed sec 
tion, a pivot. 88 on which a tongue 89 is arranged extend 
ing tangentially from the cylindrical circumference of 
the segment 87, or the roller 18 respectively. The pivot 
is acted upon by a spring 90 resiliently urging away the 
tongue 89 so that in its initial position it will engage an 
abutment 91 of the guide element 92 in which the charg 
ing electrodes 25 are arranged and which is disposed be 
tween the channels 23 and 24. The outlet opening for 
the master sheet and the channel 24 are separated by 
the guide element 93 arranged within the housing, while 
the channel 29 is separated from the outlet opening 17, 
and the channel 95 forming a continuation thereof by the 
guide element 27. The guide element 71 extends below the 
channel 29 at the lower edge of the inlet-slot arrange 
ment 14. 

FIG. 7 shows the drive and the main-connection cir 
cuits. Via a main connection 96 and a switch 97 the feed 
lines 98, 99 may be energized and supply current to the 
drive motor which, via a transmission 101, rotates the 
shafts 81, 82, 85, 86, and 84. In addition, these lines are 
connected via the switch 78 with its actuating arm 79 of 
the motor of the pump 77. Besides this the exposure 
Sources 21, 22 and via a switch arrangement 102 a high 
tension transformer for the electrodes 25 may be con 
nected to the main line conductors by the switch 78. 
According to FIG. 5 an apparatus is shown provided 

with an optical exposure which, differing from the em 
bodiment shown in FIG. 4, is adapted for processing 
band material. Spaced in parallel relationship within the 
housing 39, an exposure platform 40 for the original and 
an exposure platform 41 for the electrophotographic ma 
terial are provided. The materials are moved past both 
exposure platforms by pressure rollers 42, 43 preferably 
provided with layers of slightly resilient material and 
driven synchronously in the direction indicated by the 
arrows. The image platform is exposed to the light rays 
44, 45. Between these image platforms the optical ar 
rangement is disposed and comprises deflection means for 
the exposure rays, such as mirrors, or prisms 46, 47, and 
a system of lenses 48. 

Further it will be noted that the lower guide wall 103 
of a channel extending from a slot 49 is provided with 
an aperture 104 through which the actuating arm 105 of 
a Switch 106 extends within the housing. The original 
is introduced through the slot 49 and discharged from 
the slot 50, both slots being arranged in the upper part 
of the housing and thus readily accessible. 
A Supply roll 5 and a storage roll 52 for the elec 

tro-photographic material, and a supply roll 53 and a 
storage roll 54 for the receiving material are provided 
in which at least the storage rolls 52, 54 are driven in a 
direction indicated by the arrows, the drive being such 
that the band materials are moving with equal speed. The 
electrical drive and connection unit is shown at 55. It is 
possible to slightly brake the supply rolls 51, 53 so as 
to maintain the band material taut. The roll 53 is acted 
upon by a spring-actuated brake arrangement 107, and 
the roll 51 is acted upon by a spring-actuated brake ar. 
rangement 108. 

Both band-like materials are guided to meet under con 
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tacting pressure at a radiation station which, with refer 
ence to FIG. 4, corresponds to the cylinder 19 and the 
roller 32. Like parts are designated with like reference 
numerals. 

In the transporting path of the electrophotographic 
material between the storage roll 51 and the exposure 
platform 41, a charging station 56 is arranged, this sta 
tion includes in a conventional manner, wire-like elec 
trodes connectable to a high-voltage source so as to be 
able to process electrophotographic material. Between 
the image platform 41 and the members 32, 19, a surface 
Wetting device 57 is arranged serving to apply a film of 
oil and is designed like the surface-wetting device de 
scribed in connection with the FIG. 4 or 8. The pump, 
which may be required is designated with the reference 
numeral 109. 
The electrophotographic material is guided around the 

cylinder 19 and fed to the storage roll 52, while the copy 
receiving material is moved past an ink- or dyestuff-apply 
ing device 58 corresponding to the devices 36, 37 of FIG. 
4. It should be noted that in the transport path behind 
the device 58, a guide roller 59 of adjustable height is 
provided, around which the receiving material is fed to 
the storage roll 54. The guide roller 59 is suitably adjust 
able in height to allow adjustment of the surface pressure 
engagement on the surface at the station 58. It is to be 
understood that in processing band material a drying 
device 110 may be arranged behind the station 58. 
The drive circuit is illustrated in FIG. 8. The leads 

112 and 113 are energized by the switch 11. A switch 
106 is provided in the line 112 whereby the drive motor 
55, the lamps of the exposure sources 44, 45 and the 
electrode of charging station 56 can only be connected 
operatively to the main by operation of the switch 106 so 
that the latter controls the starting of the apparatus. The 
pump 109 is actuated by a separate timing relay 114 so 
that the oil is actually discharged only at the proper 
moment. FIG. 8 also illustrates the several drive trans 
missions which are shown schematically in FIG, .5 by 
dotdash lines. The transmissions are generally designated 
With the reference numeral 115 and drive the shaft 16 
of the roller 52, the shaft 117 of the roller 54, the shaft 
118 of the roller 42, the shaft 119 of the roller 120, 
the shaft 121 of the roller 43, and the shaft 122 of the 
cylinder 19 respectively. While, according to FIGS. 4 
and 5, the electrophotographic (e.g. xerographic) and ma 
terial is a foil or band, preferably with a zinc-oxide layer, 
the embodiment illustrated in FIG. 6 provides a drum 60, 
the cylindrical surface 61 of which carries an electro 
photographic layer, for example based on selenium. This 
will be exposed through the channel 62, for example, by 
an arrangement as shown and described in connection 
with FIG. 5. The drum 60 is driven in the direction indi 
cated by the arrow. Relatively to the direction of rotation 
in front of the channel, a charging station, known per se, 
is arranged; behind the channel 62 a surface-wetting sta 
tion 64 for applying the film of oil is disposed and it 
should be understood that either spray means or surface 
contact Wetting means may be used as described with 
regard to the arrangement 31 of FIG. 4. A cylinder 19 
having the radiation source 5 arranged within a reflector 
4 is maintained in pressure-contacting engagement with 
the cylinder surface 61 by means not shown, e.g. by 
rubber bands, or the like. Around this cylinder, the re 
ceiving material, preferably paper in the form of sheets or 
aband, is guided in the direction indicated by the arrow 
65 so that it will be supported by the cylinder surface 
against the adjustable contacting pressure at the moment 
the radiation is effective to transfer the oil by distillation 
into the receiving material 65 in accordance with the 
latent image produced by the exposure. The receiving 
material is then, by further transport means such as 
the rollers 66, 67, moved past an ink or dyestuff-applying 
Station 68 which again corresponds to the members 36, 
37 described in connection with FIG. 4. 
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Cleaning rollers 69, composed for example of absor 

bent material, are arranged behind the contacting Zone 
with the cylinder 9 with respect to the direction of 
rotation of the drum 60, the cleaning rollers either re 
moving the film of oil from the cylinder surface 61 or dis 
tributing it so evenly that the contours of the latent image 
in the film of oil will vanish. By means of this the drum 
60 with its cylinder surface 61 is continuously usable 
for making copies of different originals. 

In this embodiment also the illustrated rotatable parts 
are, as in FIG. 5, journaled in housing walls disposed in 
parallel relation to the plane of the drawing. FiG. 6 is 
merely a schematic illustration and its configuration with 
in a housing corresponds to that shown in FIG. 5 if, for 
example, the path of the receiving material 65, the supply 
roll 53, and the storage roll 54 are used in the latter 
arrangement. Also the type of exposure device corre 
sponds to that of FIG. 5. In the embodiment of FIG. 6, 
the shaft 123 of the drum 60 is rotated upon closing of 
the switch 36. The spray-jet arrangement for the oil 
film or the applying station 64 includes a pump 109 cor 
responding to that of the embodiment shown in FIG. 5, 
in which the perforated side wall 125 is concentrically 
curved with respect to the cylinder surface. At the apply 
ing station, a shaft 126 carrying a coating roller rotates : 
in the direction indicated by the arrow. This shaft also 
is driven by the common drive motor of the apparatus. 
The invention also includes other combinations of the 

features than those shown in the different embodiments 
by way of examples and particularly different undercom.- : 
binations, the scope being merely limited by the annexed 
claims. 
What is claimed: 
1. A method of making a copy of an original with a 

Xerographic layer adapted to be electrostatically charged 
and exposed to form a latent image, said method com 
prising the steps of: 

(a) electrostatically charging said layer, juxtaposing 
said layer with said original, exposing said layer 
upon juxtaposition with said original to form a latent 
image of said original in said layer, and separating 
said layer from said original; 

(b) forming from said layer, a film of easily distillable 
oil and a juxtaposed surface, a composite image 
forming laminate with said oil film extending sub 
stantially over the coextensive areas of said layer 
and said surface therebetween, subjecting the com 
posite laminate to radiant energy of an intensity and 
for a time sufficient to distill the oil film in regions 
of the composite laminate corresponding to areas 
occupied by said latent image and transfer oil to the 
corresponding areas of said surface by distillation; 

(c) separating said layer from said surface whereby 
an oil film remains on said layer in regions at which 
there has been no transfer by distillation to said 
surface, and contacting said layer material with a 
copy-receiving sheet to transfer oil thereto; and 

(d) treating said sheet with coloring matter sensitive 
to the presence of oil thereon for forming on 

O 
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said sheet visible zones of a location and configu- 60 
ration determined by the oil transferred thereto. 

2. The method defined in claim wherein said ma 
terial is contacted with said copy-receiving sheet in step 
(c) under pressure and said coloring matter is an oleo 

65 

O 
phobic dye coloring the oil-free portions of said copy 
receiving sheet. 

3. The method defined in claim 1, further comprising 
the step of: 

(e) subjecting said material in contact with said copy 
receiving sheet in step (c) to radiant energy of an 
intensity and for a time sufficient to distill oil from 
said material to said copy-receiving sheet, said col 
oring matter being an oleophilic dye coloring the oil 
coated portions of said copy-receiving sheet. 

4. A method of making a copy of an original with 
a xerographic layer adapted to be electrostatically 
charged and exposed to form a latent image, said method 
comprising the steps of: 

'(a) electrostatically charging said layer, juxtaposing 
said layer with said original, exposing said layer 
upon juxtaposition with said original to form a latent 
image of said original in said layer, and separating 
said layer from said original; 

(b) coating a film of easily distillable oil into a trans 
fer sheet; 

(c) contacting said sheet along its surface opposite 
said film with said layer and applying a copy-re 
ceiving sheet to said oil film to form a composite 
laminate; 

(d) subjecting said composite laminate to radiant 
energy of an intensity and for a time sufficient to 
heat the transfer sheet in regions of the composite 
laminate corresponding to areas occupied by said 
latent image and to distill oil in these areas onto 
the corresponding areas of said copy-receiving 
sheet; 

(e) separating said copy-receiving sheet from Said 
transfer sheet; and 

(f) treating said copy-receiving sheet with coloring 
matter sensitive to the presence of oil thereon for 
forming on said copy-receiving sheet visible zones of 
a location and configuration determined by the oil 
deposited thereon in step (d). 

5. The method defined in claim 4 wherein said color 
ing matter is an oleophilic dye coloring the oil-coated 
portions of Said copy-receiving sheet. 

6. The method defined in claim 5 wherein said copy 
receiving sheet is ordinary paper. 
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