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TENT (UFFICE.

EDWARD HETT,

OF NEW YORK, N.

Y.

METHOD OF CASTING PRINTING-CYLINDERS.

SPECIFICATION forming part of Letters Patent No. 662,856, dated November R, 1900.

Applic ation ﬁled January 5, 1899,

Yo all whom it may concern:

Be it known that I, EbwARD HETT, of New:

York, (NewDorp,)in the county of Richmond
and State of New York, have invented certain

new and useful Improvements in Methods of
Casting Printing-Forms, of which the follow-

ing is a speelﬁeatmn

My present invention relates to the mak-
ing of a metallic printing-tube having a uni-
form printing-surface and designed for use
in relief, planographie, or 11113&@110 printing.

It has fm‘ 1ts main object to prowde for use
a printing cylinder or tube which can be
easily applied to the form-support of a press,

S0 as to cooperate with the impression-sur-
face of a press and do perfect work,which can

be cheaply renewed, as to its prmtmﬂ'-sur
face, for the pmduetwn of new designs, and
Whleh will greatly expedite and unprove the
results desirable in the art of printing; and

1t ccnsists in the novel method of creating

or producing such printing tubes or cylin-
ders, which will be found hereinafter fully de-
seribed and which will be par ticularly point-
ed out in the claims of this specification.

To enable those skilled in the art to which

‘my invention most nearly appertains to un-

derstand and practice my new method of
malking printing-cylinders, I will now pro-
ceed to mnore fully ‘describe the same, refer-
ring by lettersto the accompanying drawings,

‘which form part of this specification, and in

which I haveshownthe apparatus with which

.1 have successfully carried into effect my
; new method, and illustrating the manner in

which (as well as the mechmu(}dl means by
which)l haveso farpracticed said new method
of making printing-cylinders.

In the dmmnws Kigure 1 is a side eleva-

tion of an dppal‘&buﬁ such as I have success- .

fully used in effectuating my new method
and which counstitutes the best means now
known to me for carrying out my invention.
Fig. 2 1s a top view of the same. Fig. 3 is a

ver tmebl section of the same, taken on a plane

indicated by the broken line  z of Fig. 2.
Fig. 4 is a cross-sectional view in a pla.ne in-
dicated by the line 7 ¥ of Fig. 2 looking in

. the direction indicated by bhe half-arrow at

50

sald figure. Iig. 5§ is a perspective view,

1:11&1:11}? of the moldmu chamber, showing the
same with its hmned parts 0pened out.

Flﬂ"

serial No, 701,196, (No model.,)

= Prr—— T

6 is a view, partly in elevation and partly in

vertical central section, of the machine or

apparatus seen in the other views with a
slight modification;illustrating mainly the ab-
sence of a copper lining from the cast tubular
printing device, and as aresult the production
of such prmtmﬂ‘ device without any lining.

In these several figures the same parts will be
found always debwuated by the same letter
of reference. F1g.71sa perspective view of one

of my new tubularpuntma devices in its pre-

ferred form, the product of my new method
of making such devices. Iig, 8 is a cross-
sectional view of the same on an enlarged
scale, illustrating also the combination of the

same with the mterwr for m-buppmﬁ; of the
press.

rire

Mounted upon a sufficiently strong rigid
base-plate A,that is preferably supported by
integrally-cast feet or footpieces a, is a mels-
ing-pot, eylinder, or chamber B, the annular
foot-flange O of which is securely bolted to
the bdld base-plate A, and within the said
cylindrical chamber is concentrically ar-
ranged the cylindrical melting-pot or metal-

1eeeptacle C, which is so alrcmﬂ'ed concen-

trically within the chamber B as to leave an
annular space between its exterior and the
1interior ot sald chamber and also a space be-
tween the exterior of its bottom and the bot-

tom of said echamber B, which space is filled

In with some suitable refractory material,
by preference fire-clay, as clearly shown in
the drawings, (see particularly Fig. 3,) and
the said melting pot orreceptacle C is firmly
supported or held in place concentrically
within the fire - chamber B by means, as
shown, of four (more or less) radially-project-
ing integral arms d, the outer ends of which
rest upon and are securely bolted to the an-
nular top flange ¢ of the chamber B.
said melting-pot C is provided at one point
with a radially-projecting tubular part e,
which contacts at one point with the inner
surface or wall of the chamber B, (see par-
ticularly Fig. 3,) which is pu*fomted at this
point for bhe dccommorlat.lon of a tubular
conduit 7, which communicates with the part
¢ of the melting-pot and serves to conduct
the melted metal therefrom in a manner and
for a purpose to be presently deseribed.
Above the fire-chamber B, with its com-
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bined melting-pot C, is arranged a cylinder K,
which is supported, as shown, upon a series
of metallicstands D, the foot-flanges of which
are securely bolted to the parts d of the me-
tallic melting-pot and the upper flanged ends
of which are in like manner secured to the
foot-flange of the said cylinder E. This ¢yl-
inder is provided with a piston-rod 7, at one
end of which, working within the cylinder, 1s
a piston e*, while the opposite and lower end

~ of said piston-rod 7' 1s provided with a piston

20

or .plunger I, which fits and works verti-
cally within the c¢ylindrical melting-pot C,
all as clearly shown. Thesaid cylinderis of

course provided with the necessary and proper

stuffing-box devicesin its lower head,through
which the said piston-rod works, and itisalso
provided with a gage [, suitably connected
by a tube y with bhe upper head of the ¢ylin-
der, for the purpose of indicating the degree
of pressure exerted by any medmm which
may be used todrivethe piston e® of said eyl-

- inder.
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L is a supply-pipe communicating through
the medium of a suitable valvular device N,

provided with a handle O, with a vertical

pipe M, the upper and lower branches of
which communicate, respectively, at the up-
per.and lower heads of the c¢ylinder E with
the interior of the latter, and through the

medium of these last-named devices said eyl-
Inder may be supplied with a proper me-

dium for driving its piston ¢* in either direc-
tion, as may be required, and for a purpose
to be presently explained. In the case shown
this cylinder I, with its connections and ap-
pliances, operates as a hydraulic engine to

move upwardly and downwardly at the pleas-

ure of the attendant of the machine and with
any requisite power the plunger F of the melt-
ing-pot C; but in an apparatus for carrying
into effect my invention some other medium
than hydraulic pressure may of course be
employed for the purpose of moving this
planger. =

I have shown by broken lines the supply of

- molten zine in the pot or chamber C, which

so

55
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supply, as illustrated, should not reach a
higherlevel than the lowerends of the escape
ports or passages g (see Fig. 3) of said meli-
mg-pot, which ports communicate at their
upper ends with the annular fire-chamber or
space between the melting-pot and the inclos-
Ing ¢ylinder B, which annular space is more
or less open at the upper end, as seen at 1,

Fig. 2, to permit the escape of the gaseous
productions of combustion from the said an-

nular fire-chamber. & 1s a pipe for the sup-
ply to the sald annular fire-chamber of com-
bined gas and atmospheric air, the supply

‘being regulated by an ordinary valvular de-

vice or cock at i and passing from the said
supply-pipe to a network of vertically and
horizontally arranged piping H, from which
project through the side walls and also
through the bottom of the cylindrical cham-

662,856

arve injected into the mass of fire-clay which
fills the space around and beneath the melt-
ing-pot C, as shown, and which 1is kept by

the said burners 2 in the properly incandes-

cent state to sufficiently heat the charge of
zinc within the said melting-pot. On the
same metallic base-plate A upon which 1is
mounted, as above deseribed, the chamber I3,
with its melting-pot and overhead compres-
sion-cylinder, is arranged a molding-chamber
P, which is made in two parts hinged to-
oether at the point nearest to the said cham-
ber B by means of femalearticulate members
n and n', projecting from the respective por-
tions of said two-part molding-chamber and
properly combined, as shown, with the verti-

cal male members or pintle-like devices m,

the lower one of which 1is securely fastened
to the base-plate A, from the top surface of

‘which it projects upwardly, as shown, and

the two portions of this molding-chamber P
are provided at points diametrically opposite
the hinges thereof with a set of radially-pro-
jecting luﬂ‘s 0, with one set of which are piv-
otally eonnectcd, as shown, locking or clamp-

ing- bolts p, by means of which the hinged
parts of said molding-chamber are securely
fastened together, as seen at Ifigs. 1, 2, 3, and
6, and by the loosening and swinging out of
which clamping-bolts, as shown at Fig. 5, the
hinged parts of said molding-chamber may
be swung apart, as illustrated in the last-
mentioned figure, for the purpose of extricat-
ing from the chamber the casting which may
have been made therein. Each of the parts
of this molding-chamber is made, as shown,

with hollow vertical walls and a cellular bot—
tom portion, the said hollow spaces being
filled in with fire-clay, as illustrated in the
drawings, for a purpose to be presently de-
scribed, and the interior of said molding-
chamber P is connected at its lowermost por-
tion through the medium of the conduit »,

herein befor'e referred to, with the interior of
the melting-pot C, as pl&mly shown, (see Fig.

3,) and the said eonnectlon or eommumeatmw
tube r is provided near its middle with a cut-
off or valvular device U (operated, prefer-

“ably,by a screw-stem and hand-wheel, as seen

at Figs. 3 and 6) for the purpose of permitting
or prevenbmw the flow of molten metal from
the melting-potto the interior of said molding-
chamber, as occasion may require. Ammld
the said molding-chamber P is arranged a
network of piping H*® very similar to that
used in connection with the fire-chamber B,
but connected only with the movable parts
of said molding-chamber and flexibly con-
nected, as seen at K, with the said system of
piping H through a branch pipe J, a short
distance below which branch pipe is located
a suitable valvulardevice or cock I, by means
or which the supply of combined air and gas
afforded from the piping I may be at pleas-
ure turned onto or off from the piping H? of
the molding-chamber, and from the said pip-

ber I3 a series of burnersz, from which flames i ing H? projects radially only into said mold-
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‘manently arranged in the base-plate A of the
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~device of myinvention.

1o end and at all points.
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ing-chamber a series of burners 2%, which dis-
charge their flame-jetsintotheannularspaces
or cellular portions of the molding-chamber,
which, as clearly illustrated in 1he drawings,
are filled with fire-clay to be heated up b;r
the flame-jets to any desired degree for the
purpose of keeping the interior of the mold
hot, for a purpose to be presently explained.
S is a cast-iron core, which is mounted cen-
trally in the mold. It is accurately shaped
exteriorly to exactly reproduce in the mold
the exterior shape and size and dilmensions
of the interior supporting parts of the press,
designed later to SU[)p{}lt the tubular print-
ing deviees in the press. As shown in the
dmwm% the core S is tapered from end to
end as the forin- -supports of the press are
tapered, the upper end of the core being the
smaller in diameter.
Q is a cold-water-supply pipe, which 1s per-

machine, with its upper end projecting
&.li*:rhtlv up within and tapped into the cast-
iron core S of the mold, (see specially Figs.
3 and 4,) which core S has an axial bore or

'p&sqage way R ruonning through it, the up-

per portion of which boreis provided with a
bushing s, secrewed into the core and formed
with a tapering upper orifice, within which
fits the correspondingly-tapered lower end of
an exit-pipe T, which, asshown, is preferably
formed with anelbow,the outerarm of which is

pivotally connected with a waste-pipe, sothat

the suid bent exit-pipe T may be eitherset in
connection with the bushing s, as shown in
full lines, or may be swung up out of connec-
tion with said bushing, as illustrated by the
dotted lines at Figs. 3 and 6. By means of
this arrangement of devlees a supply of cold
water may at pleftsure be afforded to the cast-
iron core S of the molding-chamber, the said
supply of water being let. on prefera,bly at
the lower end of the supply-pipe Q (as indi-
cated by the half-arrow at Fig. 1) under suf-
ficient pressure to keep up a circulating sup-

ply, thence through the bore R of the core S,

and thence upwardly and away from the mna-
chine through the connected exit-pipe T and
a suitable waste or discharge pipe.

In the molding-chamber, (illustrated in
Figs. 1 to 5 of the drawm{rg,) ; 18 a copper
tube which is to constitute the inner strength-
ening-shell of the composite tubular printing
It 1s accurately pre-
pared internally to fit the interior supporting
parts or form-supports of the press. Conse-
auently it fits accurately and snugly onto the
core S of the molding apparatus and 1is sup-
ported internally by said core and from end
The exterior of the
copper tube is preferably made perfectly cy-
lindrical and circumferentially continuous,
(so that said copper tubeis of slightly-greater
thickness at its upper end or mouth than at
the lowerend,) and the arrangement and pro-
portions of the parts are such, as shown, that
between the exterior of said copper tube thus

o

Lo,
I

' fitting exactly onto the tapering core S and

the inner, ¢ylindrical, and continuous wall of
the two-part molding-chamber P there occurs
an annularspace equal in thickness to the de-
sicned or proposed thickness of the zine tube
to be cast in said molding-chamber, into which

tubular space the umlhen metal is forced, as

will be presently explained. At Figs. 3 and
4 this annular space 1s I*epx‘eseuted by the

broken lines as being occenpied by the molten

zine up to the same level as the molten mass
in the pot C. 'The inner walls of the molding-
chamber P are carefully and uniformly fin-
ished to a uniform and planographic surface
and to the exact character and textures of
surface desired on the outer or printing sur-

Tace of the casting.

In the general operation of the apparatus
illastrated for carrying into effect my new
method and thus far herein described with ref-
erencetoits construction and the arrangement
of its several parts, the melting-chamber C
having been supplied with the proper charge
of metallographic metal,such aszincorzineal-
loy or other metal having the properties which
adapt it for usce in the same manner as litho-
graphic stone, and sald charge heated up to
the proper degree by the appliances already
explained, the gaseous and other products of
combustion of the fire-chamber escaping from
the open portions of the annular space con-
taining the fire-clay, and the molding-cham-

ber having had its parts securely fastened to-

cether after the properapplication tothe cast-
iron core of the copper tube or cylinder be-
fore mentioned, and the supply of cold water
having been put in circulation through the
core of the molding-chamber,when the molten
mass in the melting-pot shall have reached
the proper liquid state for the casting opera-
tion and the molding-chamber been properly
heated by the appliances hereinbefore men-
tioned, the valvulardevice or gate at U in the

connecting-pipe = having been opeued, the

molten metal flows orisforced from the melt-
ing-pot through said conduit » into the annu-

lar space bhetween the inner uniformly and

carefully finished wall of the molding-c¢ham-
ber P and the external surface of the copper
tube in the mold and is forced to ascend
through said annular space and fill the same
by reason of the plunger K of the hydraulic
or other eylinder being foreced down within
the melting-pot to a bufﬁment extent not only
to force the molten metal upwardly within
the molding-space of the chamber P, but to
also force and hold the molten meta,l within
said chamber under a sufficiently high degree
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of pressure to insure the casting of a pelfeot |

zine tubular device without any irregmar Slt-
perficial orother porosity and of such surface
texture as is desirable and necessary for the

purpose for which I make these hollow tubes.

As will be seen by reference to Fig. 3, any
air or combined air and gases which may be
contained in the small cylindrical space be-
tween the top of the molten metal 1n the

T30
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melting-pot and the base of the plunger I | a fit condition for use for the purpose for

will be caused by the initial descent of said

plunger to pass upwardly and out of the melt-
ing-pot through the escape ports or passages
¢, and after the periphery of the plunger shall
have passed the lower ends of said ports and
come into contact with the top surface of the
mass of molten metal further communication
between said ports and that part of the melt-
ing-chamber which contains the molten ma-
terial will be cut off and the mass of metal
forced downwardly within the chamber C and
upwardly within the molding - chamber P
under any desired degree of pressure. In
practice I hold the metal in the molding-
chamber thus under hydraulic or other con-

~siderable pressure (by means of the plunger

F') until the metal within the mold shall have
partially or completely solidified, whereupon
by manipulating the cut-off gate U, thus clos-
ing communication between the mold and the
melting-pot, the pressure on the metal in the

latter may be removed. At the same time
by keeping the molding-chamber hot by the

appliances hereinbefore described the cast-
zine tube is not permitted to solidify or eool
too rapidly, especially at the vicinities of its
exterior or peripheral surface. Inasmuch as
the core S is kept comparatively cool by the
cold-water-circulating device, the copper eyl-
inder, which is to ultimately constitute the
lining of the composite printing-tube, is not

- 80 much heated as the mass of molten metal

35

and 1s sooner cooled, and therefore in the
final cooling and necessary contraction of the
molten metal into a zine tube the latter will

- practically be shrunk outo the copper tubular

40

course of great advantage.

lining, at which time the copper tube is firmly
supported at every point against collapse or
distortion. - Thus is effectuated a strong and
perfect union and integration between these
two separate tubular devices, which is of
It will be under-

~ stood, of course, that in the manipulation of

45
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the different devices of the machine shown
and described the supply of heat, both'to the
fire-chamber for melting the zine and to the
molding-chamber, in the process of casting
the zinc eylinder is to be controlled and regu-
lated according to the judgment and experi-
ence of the operator of the machine or con-
trivance. During the casting process or op-
eration to permit the escape from the interior
of the mold of air or gas or impurities that
may be forced out by the rising metal I have
provided at v a valvular vent, which may be

opened and closed as occasion may require,

and it will be seen that by the use of some
such machine as I have shown and described
in the manner set forth the result is the pro-
duction of a zinc tube or hollow cylinder

which, though of comparatively slight thick- |
ness, (usually a little more than an eighth of

an inch,) will be perfect in form or outline
and with a surface of a uniform degree of
density, so that it has to be neither turned,
bored out, nor exteriorly prepared to possess

lin Fig. § at D',

whieh I design such zine tubes—namely, to
constitute the cylindrical printing-surface for
relief or planographic or intaglio printing, for
which purpose the uniform surface of the
cast tube has only to receive the impression
or design and then to be properly etched ac-
cording to the usunal method or process of
etching or roufed out: or properly developed
otherwise into the character of printing-sur-
face desired. After the casting shall have
sufficiently cooled or solidified within the
molding-chamber the latter has its hinged
parts swung open (after having released the
clamping bolts or devices) into the condition

70

75

80

illustrated at Fig. 5, whereupon after cutting -

off the supply ot cold-water circulation and
swinging up and out of the way the exit-pipe
T the sprue or connection between the lower
end of the finished casting and the stock of
zine in the contiguous end of the supply-tube
 may be sawed or cut off, and thereafter the
finished casting, with its firmly-attached cop-
per lining, may be readily removed with the
slightly-tapering core S of the molding ap-
paratus and the latter then slipped out from
the composite tube.

According to my new method I can produce

namerous tubes with continuous cylindrical

- printing-surfaces which will all perfectly fit

on the form-supports of the press.
When the copper tube-lining is used, it is

caretfully made internally to begin with and

at great expense, so as absolutely to fit on
the form-supports of the press, and so on the
core S of the casting apparatus, and prefer-
ably 1t tapers evenly from end to end to fit a
correspondingly-tapered form-support, and
it may be used and reused an indefinite num-
ber of times without losing its shape or size.

Where the tube is made wholly of zine, re-
liance is placed for the accurate internal as
well as external shaping of the tube upon the
method of casting herein shown, (see partic-
ularly Fig. 6,) the core S shaping the tube in-
ternally and the inner walls of the mold P
shaping the tube externally and determining
1ts surface character and texture.

Figs. 7 and 8 show the improved tubular
printing device in its preferred form. Re-
ferring to those figures, A’ is the removable
and renewable outer cast part of the compo-
site tube and constitutes the printing-sur-
face,and B'is the permanent innerstrength-
ening-shell, which accurately fits the interior
form-supports of the press and on which the
outer shell A'is east and shrunk, the two

being integrally united. The shell !B’ is in-

ternally tapered from end to end to corre-
spond to the external taper on the form-sup-
ports of the press and on the core S and so
as to be at all times and at every point suit-
ably supported internally not only during
the casting operation, but also during the
developing and printing operations. The
form-support of the press is shown in section
In practice the composite
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~and bore and shape internally, with an in-
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tubulardevice is removable from and replace-
able on the form-supports of the press and is
adjustable in both directions on such form-
supports or with such supports in the press,
as set out fully by me in applications here-
tofore filed by me. Fig. S illustrates the
mounting of a tubular printing device made
by mynew method uponaform-sapport of the
press. |

In carrying out my invention with the cop-
per-lined form of tube I first permanently
and with painstaking care draw and turn

ternal taper running from end to end, the
copper tube that is to constitute the hollow
inner strengthening-shell of the composite
tubular printing-form, so as to permanently
adapt the form to the interior form support-
ing devices of the press, preferably making
the copper tube cylindrical exteriorly. 1
then integrally apply to the outer surface of
the copper tube a separate printing-surface
by casting, as heretofore set out, the mold
having internally a peripheral uniformly
and carefully finished planographic surface
adapted to come into contact with and give
shape and texture to the outer surface of the
cast metal and so to shape the composite
printing-form exteriorly, the mold being ac-
curately shaped and finished to that end, so
as to adapt this outer or printing surface of
the printing-form to the coéperating printing
parts of the press. _ - '

It is among the advantages of my inven-
tion that I may thereafter proceed as follows:
I suitably transfer the design or picture to
be printed to this external planographic sur-
face of the printing-tube and by sunitable
etching, or etching and routing, or by other
suitable steps I then develop that surface
into & relief printing-surface, or into a plano-
graphing printing-surface, or into an intaglio
printing-surface, according to the character
of printing desired, or sometimes into one
and sometimes into another character of
printing-surface. I then print the desired
edition from the tubular printing-surface as
developed. I then turn off on a lathe or eat
off with acids or otherwise remove the outer
or printing surface of the composite tube
either down to the copper or not, as desired,
care being taken not to affect or modify the
interior shape or dimensions of the inner
copper shell. I then integrally apply a sec-
ond printing-surface by casting, as before,
the mold determining, as before, the exterior
shape and dimensions and surface character
of the printing-surface andin such way as to
agaln constitute the surface a uniform plano-
graphiec surface and to adapt it to the codp-
erating printing parts of the press. I then

apply the new design or picture that is to be.

printed to the tubular surface, develop it
into the character of printing-surface desired,
and print therefrom, and soon. In this way
the exact shape and size of printing-form for
proper handling and support and exact reg-

£

ister and proper printing in the press may be
attained and reliably and cheaply maintained
throughout a series of successive printing
operations, and a fresh and unused printing-
surface may be presented by the printing-
form for each new picture or design to be
printed.

My invention is of pecuiiar value and im-

portance for the purposes of relief printing

and particularly multicolor relief printing.

I do not herein claim the improvements in

the art of printing herein shown and de-
scribed, nor the improved apparatus, nor the
improved product, the same being claimed
1n divisional applications A, B, and C filed
or to be filed. |

What I ¢laim as new, and desire to secure
by Letters Patent, is—

1. The method of making metallic plano-
graphic surfaces, which consists in preparing
a suitable mold, heating the face of the mold
which is to form the planographic surface to
a high temperature, but not above that at
which the metal being cast solidifies, cooling
the face of the mold which is opposite that
which 1s heated, and filling the mold with
molten metallographic metal,whereby a print-
ing-form having a perfectand uniform plano-
graphic surface is produced, substantially as
described. |

2. The method of making metallie plano-
graphie surfaces which consists in preparing
a suitable mold, heating the face of the mold
which 1s to form the planographic surface to
a high temperature, but not above that at
which the metal being cast solidifies, cooling
the opposite face of the mold, filling the mold
with molten metallographic metal and sub-
jecting the molten metal in the mold to great
pressure, whereby a perfect and uniform
planographice surface is produced, substan-
tially as deseribed. ‘ -

3. The method of making metallic plano-
graphic surfaces which consists in preparing
a suitable mold, heating the face of the mold
which 1s to form the planographic surface to
a high temperature, but not above that at
which the metal being cast solidifies, cooling
the opposite face of the mold, filling the mold
with molten metallographic metal, subject-
ing the metal in the mold to great pressure
and wmalntaining such pressure until the
metal in the mold has entirely set, whereby
a perfect and uniform planographic surface
18 produced, substantially as deseribed.

4. Themethod of making metallic printing-

forms which consists in preparing a suitable

mold, heating the face of the mold which is
to form the printing-surface, cooling the op-
posite face of the mold, filling the mold with
molten metallographic metal, whereby a per-
fect and uniform planocgraphic surface is

produced, transferring a design to said sur-

face after the lithographic manner of trans-
ferring, and developing said surface into a
printing-surface of the character desired.

5. Themethod of making metallic printing-
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forms which consists in preparing asuitable | into a printing-surface of the character de-
mold, heating the face of the mold which is | sired. | o -
to form the printing-surface, cooling the op- In testimony whereof I have signed my
posite face of the mold, filling the mold with | name to this specification in the presence of
¢ molten metallographic metal, subjecting the | two subseribing witnesses. |
molten metal in the mold to great pressure, | T AT
whereby a perfect and uniform planographie |- | EDWARD HETT.
surface is produced, transferring a designto | Witnesses: |
said surface after the lithographic mannerof ; EDWIN SEGER, |
1o transferring, and developing said surface | GEO. W. MILLS, Jr.
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