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To all whom it may concermn:

" Be-it known that I, WiLLIAM FRIESE-

GREENE, of London, England, have invented

a certain new and useful Improved Process
5 of Printing and Product Thereof, of which the

following is a specification.

This invention has reference to the print-
ing orreproduction of words, figures, desigus,
or the like upon paper; textile fabries, or

1o other surfaces and to the produect thereof, and
is more particularly intended to leplace the
ordinary process of typographic printing and
the ordinary process of printing on textile
fabrics by a process or method which dis-

15 penses with the use of inks or colors and to
replace the ordinary printed fabric by a
cheaper and more durable one.

According to my invention Ieffect the re-
‘production of words, figures, designs, or the

20 like upon paper, textile fabries, or other sur-
faces by an electric method of ‘impression.
By the process of my invention when the
words, figures, or the like to be reproduced
to.form the produect are in the form of elec-

25 trical conductors a clear reproduction or im-
pre%smn isobtained. Itis possible by thein-
vention to work at a high rate of speed, the
rapidity of xeploductlon being only limited
by the speed of the machine. :

Ihave discovered thatif amaterialimpreg-
nated or incorporated with an oxy derivative
of benzene which will reduce a E%_Loia.salt of
sil¥er be traversed by an electric current in
the presence of slight moisture an exact re-
35 production of the portions of the electrical

conduector in contact therewith is instanta-
neously produced thereon, such reproduction
being, as hereinafter described;independent
of the material of which said conduector con-

40 sists and of the direction of current.-
matter of fact it is essential for praetical ty-
pographic printing that'the type-form or
printing-plate shall be connected to the nega-
tive pole of the cireunit, since in practical

45 printing the printing-plate, type, or the like
is of attackable metal, which would be rap-
idly destroyed were it connected to the posi-
tive pole. Now the class of electrographic
sensitizing-bodies herein referred to will give

50 an instantaneous and permanent pnnb in
whichever direction the current be sent—i. e.,

30
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(No specimens.)

whether the printing-plate is the anode or
cathode, this print appearing on that side
only of the paperor fabric upon which the
printing - plate is impressed. In practice,
therefore, I prefer to connect the printing-
plate with the negative pole of the cireuit.
I do not know what is the chemical change
which takes place in the oxybenzene deriva-
tive of the kind in question on the passageof
the electric ‘current through the material
containing same, nor what is the exact nature
of the decomposition product which becomes
visible on the passage of the current; but
such oxybenzene dex;iva.bives as a class be-
have in the manner above described when
used for electric printing. ~When I connect
the plate bearing the design or the like with

‘the negative pole of the source of eleectricity,

and t,hus cause the current to traverse the
paper before passing to the printing-plate,
the printing-plate is not attacked, and eon-

sequently takes no part beyond t,hat; of acon-

ductor in the production of the impression,
yet it will be obvious that the current may
be sentin the reverse direction and the print-
ing-plate be econnected with the positive pole
of the source of electricity. In this case the
printing - plate would be attacked and de-
positedin the paper, thereby influencing the
color of the impressions on.the paper. I do
not, however, claim such utilization of the

subst&nee of the printing-plate apart from.

the characteristic feature of my invention as

‘above described.
‘In carrying the process of my invention -

into effect I prefer to prepare the paper, tex-
tile fabrie, or other surface by eoating or im-

pregnating it with or incorporating with it a

photographic developer of the oxybenzene
series-—such as, for e‘cample, amidol, metol,
or hydroquinoh. In practice I have found

that amidol a,pphed to the paper or other ma-:
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terial in any' suitable way (for example, it

may be added to the paper- -pulp in the proe-
ess of forming) gives a good result.” I place

JShe prepared paper or fabric upon or cause it
to travel over a conducting medium—such, .
for example, as carbon or zinc and preferably

with an intérposed pad or layer of more or
less moist material, such as cloth or blotting
paper—and I connect the said medinm with

95

100




IO

15

20

2

one pole (which in ordinary circumstances
will, as above described, preferably be the
positive pole) of a4 continuous current of elec-
tricity. I bringincontact with the prepared
paper or fabrie the words, figures, designs, or
the like to be reproduced, these being con-
nected with the other pole of the ecircuit.
An ordinary stereotype or electrotype plate
such as is used in typographic printing will
answer the purpose when it is desired to re-
produce the words, &c., s0 as to resemble or-
dinary typographic printing. The conneec-
tions with the current being coupled up, the
current will pass through the prepared paper
or fabric and at once reproduce thereon upon
that face of the paper upon which the stereo-
type, &e., is impressed a clear black or col-
ored facsimile of the words, &e., that are in
contact therewith, the color depending upon
the particular substances employed in the
paper. Thereproduction can beeffected, for

- example, by feeding in and taking out sheets
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of prepared paper or fabric in succession, as
in printing, by means of a platen or other
machine that prints on the flat, in which case
theelectriceircuitshould be made and broken
for every sheet, or the reproduction can be
effected by a machinelike an ordinary cylin-
drical printing-machine, the stereotype-cyl-
inders being connected with thenegative pole
and the impression or ‘“blanket” cylinders
being made of, say, zinc and being connected
with the positive pole, the blanket itself
when employed forming a pad between the
zine and the prepared paper. 'The prepared
paper can then be run through the machine
from a reel like the web in a web-printing
machine, with the result that ‘“repeats” of
the stereotype are reproduced upon the paper
corresponding with the repeats printed in a
web-printing machine.

In practice I find that a continuous cur-
rent of four amperes at a voltage of one hun-
dred is sufficient to carry out the invention.

A variety of colors can be produced by
means of the process of my invention, the
color varying according to the substance with
which the paper is prepared and, when the
printing-plate is connected to the positive
pole, according to the material that consti-
tutes the face of the words, designs, d&e.

In preparing paper for the purpose of the

~invention I prefer in most cases to incorpo-
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‘ate the desired chemical substance with the
paper-pulp or to apply it to the paper itself
in the process of ¢ forming” or immediately
after forming, while the paper is still moist.

In applying the process of the invention to
the reproduction of designs, &ec., on textile
fabries it may be found convenient to run
the unprepared fabric through a bath of the
preparing lignid and thence after passing
between one or more pairs of squeezing-roll-
ers to the place where the design will be re-
produced thereon. This bath, in addition to
containing the preparing liquid, may contain

670,510

a dye or color which will give any desired
color to the fabric. This color will form the
ground upon which the designs are repro-
duced. Where amidol is used, the print
should be washed in running water toremove
the ‘residual unchanged amidol. Where a
web is printed, for example, it may be run
through a bath of water.

I have been enabled to electrically print
twenty-five thousand pamphlets per hour by
adapting myinvention toa printing-machine,
and I will now proceed to deseribe the adap-
tation of the invention to a c¢ylindrieal print-
ing-machine and a flat printing-machine, re-
spectively. ) ‘

In the accompanying drawings, Figure 1 is
a side elevation with part of the framing in
section, and Fig. 2 a front elevation, illus-
trating the manner in which my invention
can be carried out by means of a cylindrical
machine. Fig. 3 is a side elevation, and Fig.
4 a front elevation, illustrating the manner
in which my invention can be carried out by
means of flat surfaces.

Referring first to Figs. 1 and 2, ¢ repre-
sents a stereotype -cylinder, which may be
driven in anysuitable manner. b represents
the impression or blanlket eylinder, which for
the purpose of my invention is preferably
made of zinc or carbon covered or not with
a pad or blanket or cloth or the like. The
paper to be printed travels between the cyl-
inders ¢ and b, as in an ordinary typographie-
printing machine. The cylinders a and b
can be driven in any ordinary manner.
are carried in bearings in upper and lower
end frames ¢ ¢ and d d, respectively, and the
said upper and lower frames are insulated
from each other by means of slabs or blocks
ee, of any suitable insulating material. Each
upper frame ¢ is secured to the correspond-
ing lower frame d by means of bolts fand
nuts ¢, the bolts passing not only through
the parts /v and 7 of the respective framescc¢
and d d and through the insulating-slab e,
but also through blocks & I, of insulating
material. The bolt-holes in the parts & and
7 are sufficiently large to allow the bolts to
pass through without touching, so that the
insulation between these parts remains in-
tact. [is the wire from the positive pole, and
m that leading to the mnegative pole of the
source of electricity. The wirelis connected
with the part & and the wire 7 with the part
2. The part h. is in electrical connection
with the cylinder b and the part 7 with the eyl-
indera. Thereforethe current from [ passes
from 7 to the eylinder b, thence through the
paper, which travels between the two cylin-
ders, to the eylinder ¢, and thence through
the part ¢ to the negative wire m, back to the
source of electrieity. Consequently as the

paper travels continuously between the two
cylinders ¢ and b the current is continuously
passing through the paper, which for the time
being is between the meeting-points of the
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two eylinders, and the design earried by the
cylinder o at this point is reproduced or
printed upon the paper.

Referring now to Figs. 3 and 4, a' repre-
sents the flat stereotype or form, secured to
the top of the metallic frame d'. b’ repre-
sents a slab of earbon, zine, or other conduet-
ing material faced with a pad or blanket b
The said slab b’ and pad b? are carried by a
frame n, but are insulated therefrom by a
slab ¢, of insulating material. The frame n
is hinged at p to the frame d’, so that it can

Jbe moved from its printing position (shown

in full lines) to the position shown in dotted
lines in Fig. 8. The wire [ from the positive
pole is connected with the carbon or zine slab
b', and the wire m, leading to the negative
pole, is connected to the frame d~ When
the frame n is in the position seen in full
lines, the current can pass fromthe slab b’
through the paper and the form a'to the
framed’. ‘When, on the other hand, the frame
m is raised, as-seen in dotted lines, the circuit
is broken. When the frame  is raised and
the. circuit broken, a sheet of paper to be
printed is laid on the form @', and then when
the frame m is lowered and the circuit is
therefore complete the current passes through
the paper and reproduces thereon the design
represented by the form a'.- The alternate
raising and lowering of the frame 7 can be
effectedin various ways. In the figures these
motions are shown as effected by means of a
treadle ¢, which works a crank-shaft ». On
the ends of this’ shaft are pinions s, gearing
with wheels?. These wheelshave crank-pins
u, engaging with slide-bloeks v in stirrups w

on the lower ends of vertical rods x, whose-

" upper ends are pivoted aty y to the frame n.
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As the wheels are caused to rotate by the
crank-shaft » and pinions s the crank-pins %
give up-and-down motion to the rods 2, and
therefore raise and lower the frame n. The
printed sheet of paper is taken off the form
«' when the frame 7 is raised, and a fresh

o

sheet is 1aid on the form before the said frame
is again lowered. :

What I claim, and desire to secure by Let-
ters Patent, is—
" 1. The herein-described process of printing
or reproducing words, figures, designs or the
like upon paper, textilé fabrics or other ma-
terial, which consists in passinga current of
electricity through said paper or other mate-
rial, and through two conducting media on
opposite sides respectively of said paper or
material and in contaés therewith, one of said
media bearing the words, designs or the like

t0 be reproduced, said paper or material be-.

ing impregnated with a photographic devel-
oper being an oxyderivative of benzene which
will reduce a haloid salt of silver.

2. The herein-described process of printing
or reproducing words, figures, designs or the
like upon paper, textile fabrie or other mate-
rial, which consists in passing a eurrent of
electrieity through said paper or other mate-
rial and through two conducting media on
opposite sides respectively of said paper or
material, and in contact therewith, one of
said media bearing the words, designs or the
like to be reproduced, said paper or material
being inmipregnated with amidol. —

3. Theherein-described product consisting
of a fabric containing an oxy derivative of
benzene which will reduce a haloid salt of sil-
ver, said fablic having thereon a design of
which the visible matter is a decomposition
product of such oxy derivative.

4. The herein-described product consisting
of afabriccontainihg amidol, said fabric hav-
ing thereon a design of which the visible mat-
terisa decomposition product of such amidol.

‘In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

WILLIAM FRIESE-GREENE.

Witnesses: :

, JOHN C. NEWBURN,
ROBERT M. SPEARPOINT,
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