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This invention relates to portable mechanism 
for transferring a powder-image from an insulat 
ing layer on to a sheet of transfer material such 
as paper, with particular reference to transfer 
ring a powder-image from an electrophoto 
graphic plate to a transfer sheet by electrostatic 
action as in electrophotographic processes, and 
it has for its purpose to afford a simple, prac 
tical and efficient mechanism that is compact, 
of light weight, and which can readily be posi 
tioned in contact with and moved in any selected 
path over a sheet of paper to which a powder 
image is to be transferred and without the neces 
sity of a ?xed relationship between the transfer 
mechanism and paper. 
In the operation of transferring a powder 

image from an electrophotographic plate to a 
sheet of paper, the usual procedure and mecha 
nism has limited the size of the sheet of paper 
that can be positioned in the transfer apparatus 
and has also limited the position in which the 
powder-image can be located on the transfer 
sheet, and it is a particular purpose of this inven 
tion to provide a portable mechanism of such 
construction that any portion of a transfer sheet 
can be located in contact with the insulating 
layer and the powder-image transferred to and 
located on any desired portion on the transfer 
sheet. 
Another object of the invention is to afford a 

structure in which a portable transfer mecha 
nism is a complete self-contained unit including 
electric discharge means which can be moved 
Over the insulating layer and transfer material. 
A further purpose of the invention is to pro 

vide a portable powder-image transfer mecha 
nism with means for readily supporting the struc 
ture'on‘ and moving it over a sheet of paper and 
an insulating layer. 

Still an additional object of the invention is to 
provide a portable transfer mechanism with in 
strumentalities for holding a sheet of paper or 
transfer material in intimate uniform contact 
with an insulating layer while the discharge 
means is moved thereacross and an electrostatic 
charge applied to the transfer sheet. 
To these and other ends, the invention con 

sists in the construction and arrangement of 
parts that will appear clearly from the following 
description when read in conjunction with the 
accompanying drawings, the novel features be 
ing pointed out in the claims following the 
speci?cation. 
In the drawings: 
Fig.1 is a plan view of an apparatus construct 
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2 
ed in accordance with a preferred embodiment of 
the invention, and showing it in position on a 
plate or bed ready for movement over a sheet of 
paper arranged on a powder-image and an in- ' 
sulating layer of an electrophotographic plate, 
the position of the transfer mechanism after it 
has been moved across the transfer sheet being 
indicated in dotted lines; 

Fig. 2 is a view in side elevation of the parts 
illustrated in Fig. 1; 

Fig. 3 is a sectional view taken on line 3-3 of 
Fig. 1 looking in the direction indicated, and 
showing the transfer mechanism moved partially 
across the transfer sheet and insulating layer; 

Fig. 4. is a sectional view on line 4-4 of Fig. 3 
looking in the direction indicated; 

Fig. 5 is a sectional view on line 5-5 of Fig. 3, 
looking in the direction indicated; 

Fig. 6 is a detail perspective view of the frame 
secured within the housing, and 

Fig. 7 is a diagrammatic view of the electrical 
circuit arrangement. 
The invention may be carried out in a variety 

of ways and with different types of apparatus, of 
which the structure herein shown is a practical 
example, and referring more particularly to the 
drawings in which like reference numerals refer 
to the same parts throughout the several views, 
there is provided a housing of generally inverted 
U-shaped cross-section, open at the bottom and 
ends, and including a top wall I and side walls 2 
terminating at their lower edges in outwardly 
turned ?anges 3. 
Secured interiorly of the housing is a conduc 

tive frame upon which the electrical discharge 
units are mounted, and consisting of a bottom 
wall 4 coextensive endwise with the housing 2, 
and upstanding side walls 5 which abut the side 
walls 2 of the housing and are attached thereto 
by suitable fastening means 6, while ‘I designate 
depending end walls formed integral with the 
bottom wall 4 of the frame andpreferably spaced 
at their edges from the side walls 2 of the hous 
ing. The depending walls '1 of the frame are at 
tached at their lower ends to connecting plates 
8 forming part of the carriage and having jour 
nalled therein the rolls 9 provided with pintles I I 
engaging openings in the connecting plates 8, 
while 12 designate cylindrical sleeves formed of 
rubber or other suitable material affording soft 
resilient peripheries for the rolls 9 and which 
contact and travel over the transfer paper to hold 
the latter uniformly in close intimate contact 
with the powder image and insulating layer. 
Thus the carriage through the rolls 9, connect 
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ing plates 8, end walls ‘I, and housing support the 
electrical charging mechanism which will be de 
scribed presently. 
The lower edges of the side walls 2 of the 

housing are spaced somewhat above the lower 
most portions of the rolls 9 and above the sur 
face of the paper or transfer sheet, so that when 
a sheet of transfer material is laid over a powder 
image on an insulating layer, the charging ap 
paratus may be moved over any portion of the 
transfer sheet or in any selected path with refer 
ence to the transfer sheet. This enables trans 
ference of a powder-image to any part of the 
surface of the paper on to which the image is to 
be a?ixed. Thus if a sheet contains a drawing 
to which it is desired to make an addition, such 
addition can be completed on a separate piece 
of paper and after making a powder-image 
thereof electrophotographically, the powder 
image can be transferred to the ?rst sheet in 
exactly the desired location with reference to 
the ?rst drawing. 

Position of the image on the transfer sheet is 
not limited by insertion of the sheet into a pre 
determined position in a transfer apparatus as in 
machines such as heretofore used, while at the 
same time the paper is held intimately in contact 
with the powder-image and insulating layer by 
means of the rolls 9, one of which engages the 
transfer material in advance of the discharge 
apparatus and holds it closely against the image 
and insualting layer, as a result of which the 
powder-image is transferred with a maximum 
degree of accuracy and faithfulness of reproduc 
tion. 
The transfer apparatus may be employed in 

connection with any suitable ground plate such 
as indicated at l3, having a recess to receive the 
electrophotographic plate I4 and insulating layer 
carrying a powder-image, while l5 designates the 
paper or transfer sheet positioned in contact with 
the powder-image and insulating layer so as to 
receive the image when an electrostatic charge is 
sprayed on to the transfer sheet 15 in the manner 
that will be presently described. 
The charge may be imposed on the transfer 

sheet by various types of electrostatic charging 
units and in the construction shown, which con 
stitutes one effective and practical charging ar 
rangement, there is provided a corona discharge 
electrode consisting of one or more corona wires 
l6 which may extend parallel to the rolls 9 per 
pendicular to the path of movement of the mech 
anism across the sheet, and are secured at their 
ends to walls of suitable insulating blocks I‘! 
which are located underneath the wall It at the 
ends thereof and attached by suitable fastening 
devices l8. 
The insulating blocks H are cut away to afford 

shoulders l9 to which the corona electrode wires 
16 are fastened, while 2| designate wires of a 
corona control electrode, preferably located in 
parallel relation to the wires l6 beneath the latter 
and attached to bottom surfaces of the insulating 
blocks IT, as shown in Figs. 3 and 4. The insulat 
ing blocks ll are cut away at their lower edges to 
afford horizontal portions at the bottom and up 
wardly inclined portions extending from their 
bottom edges to their side edges, whereby the bot 
tom wires of the corona control electrode are ar 
ranged in a horizontal plane and other wires are 
arranged in upwardly inclined planes at the ends 
of the horizontal plane, as illustrated in Fig. 3. 
This arrangement affords an e?cient disposition 
of the wires of the control electrode which acts to 
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4 
limit the potential of the charge on the transfer 
sheet, while the bottom wall 4 of the interior 
frame, which is of metal Or other conductive ma 
terial, functions as a shield above the corona dis 
charge electrode to intensify the effect of the 
corona electrode. ' 

The corona electrode is connected to a high 
voltage source while the control electrode is con 
nected to a low potential source. The corona 
electrode charges the plate until the potential of 
its charge about equals that of the control elec 
trode, after which the corona spray travels from 
the corona electrode to the control electrode in 
stead of to the transfer sheet. 
The corona wires l6 and 2! are suitably fas 

tened to the insulating blocks I7 and connected 
through conductors 22 and 23 respectively, see 
Fig. '7, to a power pack 21% of conventional form 
located apart from the portable apparatus which 
forms the subject matter of this invention and 
connected thereto by ?exible cords or cables. 25 
and 28 designate conductors leading from the 
source of power and from power pack 24 to a 
switch 21 suitably mounted in a switch box 28 
secured against a wall 29 of the bracing member 
=35 which is attached to the side walls 2 of the 
housing. 32 is a conductor ‘leading from the 
power source to the power pack 24, as shown in 
Fig. 7, and 33 designates a conductor leading 
from switch 21 to- the conductive shield 4 which is 
connected to power pack 24 and grounded 
through conductor 34. 
The grounded shield 4 is connected to conduc 

tors 33 and 34 in any suitable fashion, as well 
known in the art, and conductors 25, 26 and 34 
are carried through a ?exible cord 35 connected 
with the power pack and power source, while con 
ductors 22 and 23 are carried through a ?exible 
cord 36 to the power pack 24. 
The power pack 24 is connected to a source of 

electrical current, such as a 110 volt 6'0 cycle al 
ternating current and affords an external high 
potential source for the corona discharge wires 
[6 and for the control electrode wires 2| which 
are connected to a source of lower potential than 
the corona discharge wires IE, while the shield 4 
is held at a low potential or connected to ground ' 
with respect to the discharge wires IS. 
A potential of from 3000 to I7000 volts and 

usually about 6000 to 7000 volts is applied be 
tween the corona discharge wires !6 and the 
nearest conductors or electrodes in order to pro 
duce a satisfactory corona discharge, and pref 
erably such voltage is less than 10,000 volts in 
order to avoid sparking or excessive space 
charges, and the corona discharge wires can be 
made either the positive or negative terminal of 
the potential source depending on the polarity of 
the charge desired on the insulating layer. 
The voltage applied between the control elec 

trode and the transfer sheet is preferably a D. C. 
voltagegof from 100 to 1000 volts, or optionally 
a pulsating voltage synchronized with a pulsat 
ing corona discharge voltage. With D. C'. corona 
discharge, the potential of the control electrode 
can be intermediate. to the potential of the 
corona discharge electrode on one hand and the 
potential of the transfer sheet which usually 
is originally at ground potential or it may be the 
same as the potential of the transfer sheet or, 
in some cases, ground potential, or the original 
potential of the transfer sheet may be intermedi 
ate to the corona potential and the control elece 
trode potential. However, when the device is 
operating in the transfer of an, image from a 
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xerographic plate, the voltage between the con 
trol electrode and the conductive backing of such 
plate is kept below the breakdown voltage of the 
insulating layer from which the image is being 
transferred. Thus, with the usual xerographic 
plates, this voltage does not exceed 1000' volts 
and generally is maintained substantially below 
about 500 volts. - 

. While the above indicates generally the meth 
od of energizing the corona discharge electrode, 
the control electrode, and the shield, the par 
ticular charging voltages and electrical circuit 
arrangements form no part of the present inven 
tion, vwhich has to do only a portable apparatus 
and the necessary electrical units mounted 
thereon for movement over a transfer sheet in 
any selected path to effect spraying of a charge 
on to any part of a transfer sheet and xero 
graphic plate, whereby a powder-image is trans 
ferred from the insulating layer of the xero 
graphic plate to the selected portion of the trans 
fer paper. - 

The operation of the device brie?y is as fol 
lows: a xerographic plate, bearing a powder 
image previously imposed thereon by dusting 
an electrophotographic image with powder, is 
positioned in the recess of the ground plate 13 
with the powder-image facing upwardly, and 
with the surface of the xerograp‘nic plate flush 
with the surface of the ground plate. The trans- . 
fer mechanism is then placed on the ground plate 
to one side of the recess and xerographic plate 
and a sheet of paper is placed down on the 
xerographic plate with any selected part of the 
paper in contact with the powder-image on the 
xerographic plate, after which the switch‘ 2‘! is 
operated to close the electrical circuits. Follow 
ing this, the operator manually pushes the trans 
fer mechanism across the xerographic plate, dur 
ing which the rolls 9 hold the paper in close uni 
form contact with the powder-image and xero 
graphic plate and a proper electrostatic charge 
is sprayed onto the paper resulting in a transfer 
of the electroscopic powder-image from the 
xerographic plate to the paper sheet. _ 
While the invention has been described with 

reference to the structure herein shown, it is 
not con?ned to the details disclosed and this 
application is intended to cover such changes 
and departures as may come within the purposes 
of the invention and the scope of the following 
claims. ' 

We claim: 
1. A portable electrophotographic powder 

image transfer mechanism comprising a car 
riage movable over a sheet of transfer material 
and including rolls coextensive in length with 
the ‘width of the carriage and having continuous 
contact with the transfer material perpendicu 
larly of their path of movement, and electrical 
discharge means comprising corona discharge 
wires connected to an external high voltage 
source and mounted on said carriage above the 
lowermost portions of the carriage entirely be 
tween said rolls whereby the electrical discharge 
means is movable in a selected path and over 
any portion of a sheet to which a powder-image 
is to be transferred whereby the sheet of trans 
fer material is engaged and held throughout its 
width by said rolls. 

2. A portable electrophotographic powder 
image transfer mechanism comprising a carriage 
movable over a sheet of transfer material and 
including rolls coextensive in length with the 
width of the carriage and having continuous 
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contact with the transfer material perpendicu 
larly of their path of movement, a housing 
mounted on said carriage entirely between said 
rolls {with the lowermost part of the housing 
above the lowermost portions of the carriage and 
beneath the tops of said rolls, and electrical dis 
charge means comprising corona discharge wires 
connected to an external high voltage source 
and mounted in said housing entirely between 
said rolls whereby the electrical discharge means 
is movable in a selected path and over any por 
tion of a sheet to which a powder-image is to be 
transferred whereby the sheet of transfer ma 
terial is engaged and held throughout its width 
by said rolls. 

3. A portable electrophotographic powder 
image transfer mechanism comprising a car 
riage including a pair of spaced parallel rolls 
coextensive in length with the width of the car 
riage and movable over a sheet of transfer ma 
terial and having continuous contact therewith 
perpendicularly of their path of movement, and 
electrical discharge means comprising corona 
discharge wires connected to an external high 
voltage source and mounted on said carriage 
and arranged entirely between said rolls above 
the lowermost portions of the rolls whereby the 
electrical discharge means is movable in a se 
lected path and over any portion of a sheet to 
which a powder-image is to be transferred 
whereby the sheet of transfer material is en 
gaged and held throughout its width by said 
rolls. 

4. A portable electrophotographic powder 
image transfer mechanism comprising a carriage 
including a pair of spaced parallel rolls coextené 
sive in length with the width of the carriage and 
movable over a sheet of transfer material and 
having continuous contact therewith perpendi 
cularly of their path of movement, a housing 
mounted on said carriage between said rolls with 
the lowermost part of the housing located above 
the lowermost portions of the rolls and beneath 
the tops of the rolls, and electrical discharge 
means comprising corona discharge wires con 
nected to an external high voltage source and 
mounted in said housing entirely between said 
rolls above the lowermost portions of the rolls 
whereby the electrical discharge means is mov 
able in a selected path and over any portion of a 
sheet to which a powder-image is to be trans 
ferred whereby the sheet of transfer material is 
engaged and held throughout its width by said 
rolls. 

5. A portable electrophotographic powder 
image transfer mechanism comprising a car 
riage including a pair of spaced parallel rolls 
coextensive in length with the width of the car 
riage and movable over a sheet of transfer ma 
terial and having continuous contact therewith 
perpendicularly of their path of movement, a 
housing mounted on said carriage between said 
rolls with the lowermost part of the housing lo 
cated above the lowermost portions of the rolls 
and beneath the tops of the rolls, and electrical 
discharge means comprising corona discharge 
wires located in the housing above the rolls and 
a series of ?xed uniformly spaced corona dis 
charge control wires located in the housing in a 
plane below the top and above the bottom por 
tions of the rolls. 

6. A portable electrophotographic powder 
image transfer mechanism comprising a carriage 
including a pair of spaced parallel rolls coexten 
sive in length with the width of the carriage and 
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movable over a sheet of transfer material, a pair 
of connecting plates on which said rolls are 
mounted, a housing mounted on said carriage 
between said rolls with the lowermost part of the 
housing located above the lowermost portions of 
the rolls and beneath the tops of the rolls, said 
housing including top and side walls and open 
at its ends and bottom, a conductive frame in 
cluding a horizontally disposed bottom wall con 
stituting a grounded shield, said frame also in 
cluding upstanding side walls abutting and at 
tached to the side walls of the housing and de 
pending end walls attached to said connecting 
plates, insulating blocks located beneath said 
bottom wall at its ends and attached thereto, 
corona discharge wires located beneath said 
grounded shield and extending between and at 
tached to said insulating blocks, and a series of 
?xed uniformly spaced corona discharge control 
wires extending between and attached to said 
insulating blocks beneath the corona discharge 
wires and above the lowermost portions of the 
rolls. 

7. A portable electrophotographic powder 
image transfer mechanism comprising a carriage 
including a pair of spaced parallel rolls coexten 
sive in length with the width of the carriage and 
provided with resilient peripheries movable over 
a sheet of transfer material and having con-= 
tinuous contact therewith perpendicularly of 
their path of movement, a pair of connecting 
plates on which said rolls are mounted, a housé 
ing mounted on said carriage between said rolls 
with the lowermost part of the housing’ located 
above the lowermost portions of the rolls and 
beneath the tops of the rolls, said housing in 
cluding top and side walls and open at its ends 
and bottom, a conductive frame including a 
horizontally disposed bottom wall constituting 
a grounded shield, said frame also including up 
standing side walls abutting and attached to the 
side walls of the housing and depending end 
walls attached to said connecting plates, insulat 
ing blocks located beneath said bottom wall at 
it's ends and attached thereto, corona discharge 
wires located beneath said grounded shield and 
extending between and attached to said insulat 
ing blocks, and a series of fixed uniformly spaced 
corona discharge control wires extending be 
tween andv attached to said insulating blocks 
beneath the discharge wires and above the lower 
most portions of the rolls. 

8. A portable electrophotographic powder 
irnage transfer mechanism comprising a carriage 
including a pair of spaced parallel rolls coexten- ~ 
sive in length with the width of the carriage and 
movable over a sheet of transfer material, a pair 
of connecting plates on which said rolls are 
mounted, a housing mounted on said carriage 
between said rolls with the lowermost part of 
the housing located above the lowermost por 
tions of the rolls and beneath the tops of the 
rolls, said housing including top and side walls 
and open at its ends and bottom, said side walls 
extending downward between said rolls and ter 
minating in spaced relation above the lower 

U1 

8 
most portions of the rolls, a conductive frame 
including a horizontally disposed bottom wall 
constituting a grounded shield, said frame also 
including upstanding side walls abutting and 
attached to the side walls of the housing and 
depending end Walls attached to the connect 

' ing plates and extending downwardly to the low 
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ermost portions of the connecting plates, insulat 
ing blocks located beneath said bottom wall at 
its ends and attached thereto, corona discharge 
wires located beneath said grounded shield and 
extending between and attached to the insulat 
ing blocks, and a series of ?xed uniformly spaced 
corona discharge control wires extending be 
tween and attached to said insulating blocks 
beneath the corona discharge .‘wires and in a 
plane between the top and bottom portions of 
said rolls. 

9. In a portable electrophotographic powder 
image transfer mechanism, the combination with 
a ground plate having a recess in which is posi 
tioned an electrophotographic plate carrying a 
powder-image and a transfer sheet superposed 
on said powder-image, the top surface of the 
ground plate surrounding the transfer sheet and 
located in the same horizontal plane with the 
top surface of the transfer sheet, of a transfer 
mechanism comprising a carriage movable over 
said powder-image and transfer sheet and in 
cluding a pair of spaced parallel rolls coextensive 
in length with the width of the carriage and hav 
ing continuous contact with the transfer sheet 
perpendicularly to the direction of movement of 
the carriage, and electrical discharge means 
comprising corona discharge wires connected to 
an external high voltage source and mounted on 
said carriage above the lowermost portions of 
the carriage whereby the electrical discharge 
means is movable in a selected path and over any 
portion of a sheet to which a powder-image is 
to be transferred whereby the sheet of transfer 
material is engaged and held throughout its 
width by said rolls. 
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