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T0 ctZZ whom it may concern: 
Beitknown that I, EDWARD HETT, a citizen 

of the United States, residing at New York, 
(New Dorp, Staten Island,) in the county of 
Richmond and'State of New York, have in 
vented a certain new and useful Improve~ 
ment in Methods of Producing Surfaces for 
Printing, &c. ; and I do hereby declare the fol 
lowing to be a full, clear, and exact descrip 
tion of the invention, such as will enable oth~ 
ers skilled in the art to which it appertains to 
make and use the same. 
My invention relates to methods for pro 

ducing surfaces adapted for use as a printing 
or drawing or transferring or engraving sur 
face; also to methods for producing plano 
graphic and lithographic printing-surfaces. 
It has for its object to produce surfaces of 
proper texture and porosity and such purity of 
composition, evenness, and ?neness of grain 
and ?nish as to render them especially valu 
able and Well adapted for use as printing 
surfaces or engraving, transferring, or draw 
ing surfaces. 
My invention consists in constructing a 

base with a surface of the smoothness and 
?nish required in the completed printing, 
drawing, transferring, or engraving surface 
and depositing an even and uniform surface 
electrolytically over the entire surface there 
of; also in constructing such a base and plac 
ing it as a cathode in an electrolytic bath and 
electrolytically depositing the desired surface 
thereon from any suitable anode and during 

, the operation changing the relative position 
of any member or members of the electrolytic 
bath to any other member or members prefer 
ably by imparting movement to the said cath 
ode in the electrolytic ?uid. 

In the drawing accompanying this speci?~ 
cation and forming a part thereof I have 
shown one means by which my improved proc 
ess may be carried out in its preferred form, 
and I will now proceed to describe the said 
means and in connection therewith the best 
manner known to me of carrying out my im 
proved process. 
Referring now to the means shown in the 

drawing, 1 is a base upon which I deposit by 
electrodeposition the desired surface adapted 
to be thereafter used as a printing or drawing 

or transferring or engraving surface. This 
surface may be of any suitable'size or shape. 
As shown, it is a tube having a continuous 
cylindrical surface. I construct the base so 
that its surface will have the same smoothness 
and perfection of shape and ?nish which is re 
quired in the completed printing, drawing, 
transferring, or engravingsurface. I't-is pref 
erably made of substantially the same size as 
the desired completed surface. I place said 
base ‘as a cathode in electrolytic bath 9. 

2 indicates spring clamping devices mount 
ed upon horizontal shafts 3, suitably mounted 
in stuffing-boxes in the end walls of the bath. 
One of these clamping devices and its shaft 
is shown in section in the drawing; but it will 
be understood that the other clamping device 
is likewise arranged and connected with its 
shaft. These clamping devices enter the hol 
low ends of tube 1 and sustain and revolveit 
and carry the current to it in the bath. These 
shafts are movable in and out by turning 
hand~wheels 4 in the ordinary welll~known 
way for permitting the removal or insertion 
of a tube. While the tube is in the bath it is 
?rmly held and rotated by means of the spring 
clamping devices and the shafts. Any suit 
able means may be employed for driving 
the shafts. As shown, this is accomplished 
through pulley 5, driven from any suitable 
source through the gearing shown. Prefer 
ably a slow rotary movement is thus given to 
the base in the electrolytic ?uid. Plates 6“, 
of any suitable metal, constitute the anode, 
the base constituting the cathode. The cath 
ode and anode may be made of any suitable 
material; but I prefer to employ copper for the 
base and zinc for the anode, thus producing a 
cylindrical electrodeposited zinc surface. 

8 is any suitable source of current. In the 
usual way one terminal of the circuit consists 
of the anode 6”” electrically connected to 8 by 
electric connection 6, and the other terminal 
is the tube itself through electric connection 
7, the ordinary commutator-brush conveying 
the current to the terminals in the slowly-ro 
tating end shafts. 
The electrodeposited coating is adherent 

to and substantially integral with the base 
and presents exteriorly a surface suitable 
without other or preparatory treatment for 
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purposes of printing, drawing, transferring, 
or engraving. 
By my improved process a surface is pro 

duced of such smoothness, porosity, texture, 
purity of composition or material, evenness of 
grain and ?neness, and uniformity and perfec 
tion of ?nish that it is especially suitable and 
well adapted for use as a printing, drawing, 
transferring, or engraving surface. By this 
it is to be understood that the surface pro 
duced is in its nature adapted to receive a de 
sign after the manner of lithographic surfaces 
either by drawing the design directly there 
on or by transferring it thereto from trans 
fer-paper and then damping the surface and 
rolling it up after the lithographic method of 
transferring; but having received the design 
the surface is adapted to be developed into 
‘a printing-surface of the character desired, 
as by light etching into a planographic or litho 
graphic printing‘surface or by engraving or 
deep etching into a relief or int-aglio printing 
surface. The surface is especially service 
able in lithographic transferring or print 
ing. The shape and size of the base may be 
varied as desired. IVhen curved, its curva 
ture or size may be varied and the material 
of which it is composed may also be varied as 
desired, although I prefer, as stated above, 
to make it of copper. The electrolytically 
deposited coating may be made of any suit 
able material, although zinc is preferred, and 
the thickness of the coating may also be va 
ried as desired. Theessential features of the 
invention in these respects consist in pains 
takingly constructing the base in any given 
case with a surface of the exact predeter 
mined size, shape, smoothness, and ?nish re 
quired in the completed form and in electro 
depositing a coating which shall be even and 
uniform over the entire outer or printing sur 
face of said base, so that when the base is 
removed from the electrolytic bath it is ready 
to receive the design after the lithographic 
manner of applying a design to be developed 
into a printing-surface and to cooperate with 
the other parts of the press without the neces 
sity of resorting to any ?nishing operation, 
such as turning, grinding, sand-blasting, pol 
ishing, &c. 

I am aware that it is not new to form a coat 
ing by electrodeposition upon an underlying 
base; but as far as I am aware no surface 
adapted for use as a printing, drawing, trans 
ferring, or engraving surface has ever been 
made by electrodeposition upon a base the 
surface of which has been painstakingly pre 
pared of the same smoothness and ?nish as 
that required in the completed printing or 
drawing or other surface. 

I am aware that attempts have heretofore 
been made to use zinc surfaces for litho 
graphic purposes. Such attempts, however, 
have not been practicable or commercially 
successful. The surface of the zinc, which is 
usually rolled or pressed, is too hard and im 
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pure and not sul'iiciently porous for litho 
graphic printing, and even with such surfaces 
it is necessary before they can be used at all 
to prepare them by sand-blasting or some 
similar operation. Such a treatment merely 
leaves a thin skin or layer of zinc on the sur 
face which is not at all ?tted for the purpose 
desired, the rest of the zinc being wholly un 
?tted for lithographic purposes. My im 
proved zinc surface needs no subsequent 
treatment after it has been electrolytically 
deposited, and the surface gives excellent re 
sults in practice when used as a lithographic 
surface. Its surface is porous and has a ?ne 
ness and evenness of grain and texture and 
uniformity and perfection of ?nish admirably 
adapting it for lithographic uses. None of 
the impurities in the metal constituting the 
anode reach the base or are deposited thereon. 
They remain in the bath. 
For purposes of convenience in this speci~ 

tication and in the claims I shall refer to the 
electrolytic bath as composed of three mem 
bers-the cathode, the anode, and the electro 
lytic ?uid. In my invention I change the 
relative position of one or more members of 
the bath to any other member or members 
thereof during the plating operation and pref 
erably do this continuously and slowly during 
the electrolytic operation. In practice I ac 
complish this preferably by moving the oath 
ode. The particular movement described in 
the means illustrated in the drawing con 
sists of the rotary movement of the base. It 
is notessential to my invention,however, that 
this member of the electrolytic bath move 
rather than that any other member or mem 
bers of the bath move.’ By thus changing the 
relative positions of the different members of 
the bath I substantially equalize the condi 
tions to which the different parts of the sur 
face of the cathode are subjected in the elec 
trolytic operation, and as a result I obtain an 
even and uniform deposit upon the base over 
its entire surface. Each part of the cathode 
is moved through the same cycle of positions 
relative to the anode and electrolytic fluid 
that each other part of the cathode is moved 
through. 
By making the exteriorsurface of the base 

smooth and of substantially as perfect a shape 
and ?nish as that desired in the completed 
surface to be used for printing or other pur 
poses I also tend to equalize the conditions 
to which the different parts of the cathode 
are subjected in the electrolytic operation, 
and I am thus enabled to obtain a completed 
surface uniform and even, possessing ?ne 
ness of grain and ?nish and having the proper 
texture and porosity. 

In using the term “lithographic printing” 
in the speci?cation and claims herein I in 
clude lithographic transferring as well as the 
ordinary lithographic printing. 
Many changes and modi?cations can be 

made in the means shown- herein for carry 
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ing out my improved process and in the pre 
ferred method of carrying out my improved 
process withoutdeparting from myinvention. 
What I claim as new, and desire to secure 

by Letters Patent, is» 
1. The method of producing‘ asurface adapt 

ed for use as a printing or drawing or trans 
ferring or engraving surface which consists 
in constructing a base with a surface of the 
predetermined size, shape, smoothness and 
?nish required in the completed printing or 
drawing or transferring or engraving surface, 
placing the said base as a cathode in an elec 
trolytic bath, electrolytically depositing the 
desired surface thereon from any suitable 
anode, and during the operation changing the 
relative position of any member of the elec 
trolytic bath relative to another member to 
equalize the conditions to which the different 
parts of the surface of the cathode are sub 
jected in the electrolytic bath, and maintain 
ing during the operation such conditions as 
will result in a planographic surface, sub 
stantially as described. 

2. The method of produciuga surface adapt 
, ed for use as a printing or drawing or trans 
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ferring or engraving surface which consists 
in constructing a base with a surface of the 
smoothness predetermined size, shape and 
?nish required in the completed printing or 
drawing or transferring or engraving surface, 
placing the said base as a cathode in an elec 
trolytic bath, electrolytically depositing the 
desired surface thereon from any suitable 
anode, and during the operation imparting a 
uniform movement to the said cathode in the 
electrolytic ?uid, and maintainingduring the 
operation such conditions as will result in 
a planographic surface, substantially as de 
scribed. 

3. The method of producing a curved sur 
face adapted for use as a curved printing or 
drawing or transferring or engraving surface 
which consists in constructing'a curved base 
with a surface of the predetermined size, cur 
vatu re, shape, smoothness and ?nish required 
in the completed curved printing or drawing 
or transferring or engraving surface, placing 
the said base as a cathode in an electrolytic 
bath and electrolytically depositing the de 
siredsurface thereon from any suitable anode 
during the operation turning the said cathode 
in the electrolytic ?uid, and maintaining dur 
ing the operation such conditions as will re 
sult in a planographic surface, substantially 
as described. 

8 

4. The method of producing a surface adapt 
ed for use as a printing or drawing or trans 
ferring or engraving surface which consists 
in constructing a base with a surface of the 
predetermined size, shape, smoothness and 
?nish required in the completed printing or 
drawing or transferring or engraving surface, 
placing the said base as a cathode in an elec 
trolytic bath and electrolytically depositing 
the desired surface thereon from any suitable 
anode, and maintaining during the operation 
such conditions as will result in a plano 
graphic surface, substantially as described. 

5. The method of producing a printing-sur 
face Which consists in constructing a base 
with a surface of the predetermined size, 
shape, smoothness and finish required in the 
completed surface, placing the said base as a 
cathode in an electrolytic bath and electro 
lytically depositing the desired surface there 
on from any suitable anode imparting a de 
sign to said completed surface after the litho 
graphic manner and developing the surface 
into a printing-surface of the character de 
scribed. 

6. The method of producing a lithographic 
printing-surface which consists in construct 
ing a base with a surface of the predetermined 
size, shape, smoothness and ?nish required 
in the completed surface, placing the said base 
as a cathode in an electrolytic bath and electro 
lytically depositing the desired surface there 
on from any suitable anode, imparting a de 
sign to said completed surface after the litho 
graphic manner and developing the surface 
into a lithographic printing-surface. , 

7. The method of producing a printing-sun 
face which consists in constructing a base 
with a surface of the predetermined size, 
shape, smoothness and ?nish required in the 
completed surface, placing the said base as a 
cathode in an‘ electrolytic bath and electro 
lytically depositing the desired surface there 
on from any suitable anode, and during the 
operation maintaining such conditions as will 
result in a planographic surface, imparting a 
design to said completed surfaceafter the 
lithographic manner and developing the sur 
face into a printing-surface of the character 
desired. 

In testimony whereof I af?X my signature 
in the presence of two witnesses. 

EDW'ARD HETT. 
WVitnesses: 

FRANK D. BLAcKIsToNE, 
NICHOLAS N. GAVELLETT, Jr. 
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