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| S PECIFICATION forming part of Letters Paent No. 662,859, dated Noveraber 27, 1900.

Original application filed January 35,1899, Seriul No. 701,186, Divided and this application filed April 6, 1899, Serial No:
711,993, (Mo model.;

To all whonv 10 Dl CO 1LCCT T
Be it known that I, EDWARD HETT, & citizen
of the United States, and a resident of New

York, (New Dorp,) in the county of Richmond

and State of New York, havein vented certain
new and useful Improvements in Printing-
Cylinders, of which the following is a specl-
fieation. | |

- My present invention reiates to a printing-
cylinder or a printin o-tube designed to be ap-
plied to the form-support of a printing-press
and adapted to the purposes of relief, plano-
graphic, or intaglio work in the art of print-
ing. Itisrelated to the inventions of my ap-
plication, Serial No. 701,196, of which this1is
5 divisional application, (Division C.)

My invention has for its main objects to
cheapen and also 1mprove such printing, es-
pecially with reference to an accurate and
economical constructionor preparation of the
printing devices or surfaces; and to these
main ends and objects my invention con-
sists, essentially, in a novel printing tube or
¢ylinder, which will be found bereinafter
fully described as 10 its struetural features
or characteristies, and which will be most par-
ticularly pointed out in the claims of this
specification. | |

To enable those skilled in the art to fully
anderstand and practice my invention, T will
now proceed to more fully describe it, refer-
ring by letters to the accompanying drawings,
which form part of this specification. In or-
der, however, to do this so that any one ordi-
parily skilled in the art can from this speci-
fieation make and use a printing cylinder or
tube embodying, either wholly or partially,
my said invention it will be necessary to de-
soribe the best way now known to me of mak-
ing or producingthe printing-eylinder of my
invention, and I have therefore shown in the
accompanying drawings and will first pro-
ceed to fully describe an apparatus devised
by me and made the subject-matter of an-
other divisional application for Letters Pat-
ent by wme—to wit, Division B—adapted 10
produce my new product—a. ., the printing-
cylinder 1 have invented. |

In the accompan ying drawings, Kigure 1 1s
a side elevation of a machine or apparatus
in the best form known tome suitable for the

purpose of making my new product. Fig. 2
is a top view of the same. Fig. 3 is a verti-
cal section of the same, taken on a plane indi-
cated by the broken line x ¥ of Fig. 2. Hig.
L is a cross-sectional view in a plane indi-
cated by the line y y of Fig. 2 looking in the
direction indicated by the half-arrow at sald
figure. Fig. 5 1sa perspective view mainly
of the molding-chamber, showing the same
with its hinged parts opened out. Fig. 6 18
a view partly in elevation and partly 1n ver-
tical central section of the machine or appa-
ratus seen in the other views, with a slight
modification illustrating, mainly, the ab-
sence of a copper lining from the cast fubu-
lar printing device, and as a result the pro-
duection of such printing device without any
lining. In these several figures the same
parts will be found always designated by the
same letter of reference. Fig.71sa perspec-
tive view of one of my new tubular printing
devices in its preferred form.
oross-sectional view of the same on an en-

larged scale, llustrating also the combina-

Fig. 8 1s a
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tion of the same with the interior form-sup-

ports of the press. Fig. 9 is a view similar
to Fig. 8, but showing my new printing-c¢yl-
inder made without any interioriy-arranged
strengthening lining or shell.

Mounted upon a sufficiently strong rigid

( base-plate A that 1s preferably supported by

integrally cast feet or footpieces ¢ is a melt-
ing-pot cylinder or chamber B, the annular
foot-flange of whieh 18 securely bolted to the
said base-plate A, and within the said eylin-
drical chamber is concentrically arranged the
cylindrical melting-pot or m etal-receptacle C,
which is so arranged concentrically within
the chamber B astoleaveanannularspace be-
tween itsexteriorand theinterior of said cham-
her and also a space between the exterior of its
hottom and the bottom of said chamber b,
whiech space is filled 1n with some sultable re-
fractory material, by preference fire-clay, as
clearly shown in the drawings, (see particu-
Jarly Fig. 8,) and the said melting-pot or re-
ceptacle C is firmly supported or held in place
concentrically within the fire-chamber B by
means, as shown, of four (more or less) radi-
ally-projecting integral arms d,the outer ends
of which rest upon and are securely bolted to
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upper head of the eylinder

terior of the latter,

quired and for

>N

the annular top ﬂa,ngecofthechambeljB. The
sald melting-pot C ig 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 particu-
larly Fig. 8,) whieh ig perforated at this point
for the accommodation of a tubularconduit P,
which ecommunicates with the part e of the
melting-pot and serves to conduect the melted
metal therefrom in a manner and for a pur-
pose to be presently deseribed.

Above the fire-chamber B, with its com-
bined melting-pot U, Isarranged a eylinder K,
which is Supported, as shown, upon a series
of metallic stands 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 areinlike manner secured to the foot-
flange of the said cylinder E. This cylinderis
provided with a piston-rod /> at one end of
which, working within the
e®,while the opposite and lower end of sald pis-
ton-rod fis provided with a piston or plunger
F, which fits and works vertically within the
cylindrical melting-pot C,all as clearlyshown.
T'he said cylinder is of course provided with
properstuffing-box devices
In its lower head, through which the said Pis-
ton-rod works, and it is also provided with g,
gage lc,suitably connected by a tube 5 with the

indicating the degree of pressure exerted by
any medinm which may be used to drive the
piston e* of said cylinder.

~Lis a supply-pipe comm anicating through
the medium of a suitable valvualar deviee N,
provided with a handle C, with a vertical pipe
M, the upper and lower branches of which
communicate, respectively, at the apper-and
lower heads of the cylinder E with the in-
and through the medium
of these last-named devices sald eylinder may
be supplied with g proper medium for driving
1ts piston e?in either direction, as may be re.
4 purpose to be preseuntly ex-
plained. In the case shown this cylinder E,
with its connections and appliances, operates
as a hydraulic engine to move upwardly and
downwardly at the pleasure of the attendant

- of the machine,and with auyrequisite power,

the plunger Fof the melting-pot O, but in carp-
rying into effect my invention some other me-
dium than hydraulic pressure may of course
be employed for the purpose of moving this
plunger.

I have shown by broken lines the supply of
molten zine in the bot or chamber C, which
supply, as illustrated, should not reach a
higher level than the lower ends of the es-
cape POris or passages ¢ (see Fig. 3) of said
melting - pot, which POTtS communicate at
their upper ends with the annular fire-cham-
ber or space between the melting-pot and the
inclosing eylinder B, which annular space is
more or less open at the upper end, as seen

at w, Kig. 2, to permitthe escape of the gase-
ous productions of Cmnbustion_from the said

—

ylinder,is a piston |

| 662,859

annular fire-chamber. @ is
supply to the said annular fire-chamber of
combined gas and atmospheric air, the SUp-
Ply being regulated by an ordinary valvular
device or cock at 7, and passing from the
sald supply-pipe to a network of vertically
and horizontally arranged piping H, from
which project th rough the side wallsand also
through the bottom of the cylindrical cham-
ber B a series of burners 2, from which flames
are mjected into the mass of fire-clay which
fills the space around and beneath the melt-
ing-pot C, as shown, and which is kept by
the said burners 7 in the properly incandes-
cent state to sufficientlv heat the charge of
zine within the said melting-pot. On the
same metallic base-plate A, upon whieh is
mounted, as above described, the chamber
B, with its melting-pot and overhead com-
pression - eylinder, is arranged a molding-

a pipe for the

70

75
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35

chamber P, which is madein two parts,hinged

togetheratthe pointnearest to the said cham-

ber B by means of female articulate mem- ¢

bers nn and »/, projecting from the respective
portions of said two-part molding-chamber
and properly combined, as shown, with the
vertical male members or pintle-like devices
m, the lower one of which is securely fas-
tened to the base-plate A, from the top sur-
face of which it projects upwardly, as shown,
and the two’portions of this molding-cham-
ber P are provided at points diametrically
opposite the hinges rthereof with a set of radi-
ally-projecting lugs o, with one set of which

are pivotally connected, as shown, locking

or clamping bolts D, by means of which the
hinged parts of said molding-chamber are se-
curely fastened together, as seen at Ifigs. 1,
2, 3, and 6, and by the loosening and SWing-
ing out of which clamping-bolts, as shown
at Fig. 5, the hinged parts of said molding-
chamber may be swung apart, as illustrated
at the last-mentioned figure, for the purpose
of extricating from the eham ber the casting
which may have been made therein. FEach
of the partsof this molding-chamber ig made,
as shown, with hollow vertical walls and
a cellular bottom portion, the said hollow
Spaces being filled in with fire-clay, as illus-
trated in the drawings, for a purpose to be
presently described. and the Interior of said
molding-chamber P is connected at its low-
ermost portion through the medium of the
conduit 7, hereinbefore referred to, with the
interior of the melting - pot C, as plainly
shown, (see Fig. 8,) and the said connection
Oor communicating tube 7 ig provided near
1ts middle with a cut-off op valvular device
U (operated, preferably, by a serew-stem and
hand-wheel, as seen at Figs. 3 and 6) for the
purpose of permitting or preventing the flow
of molten metal from the melting-pot to the
interior of said molding-chamber-, as$ occasion
may require. Around thesaid molding-cham-
ber Pis arranged a network of piping H? very
similar to that used in connection with the
fire-chamber B, but connected only

with the
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movable part of said molding-chamber and
flexibly connected, as seen at I, with the said
system of piping H through a branch pipe J, a
short distance below which hranch pipe is fo-
cated a suitable valvular device or cock I, by
means of which the supply of combined air
and gas afforded from the piping H may be
at pleabure turned onto or off from the pip-

ing H” of the molding-chamber, and from the
said piping H* projects mdmlly only intosaid
molding-chamber a series of burners 4, which
dlSCh‘ll‘We their flame-jets into the annnla,r'
spaces or cellular portions of the molding-
chamber, which, as clearly illastrated in the
drawings, are filled with fire-¢lay to be heated
up by the flame-jets to any desired degree for

~the purpose of keeping the interior of the

mold hot, for a purpose to be presently ex-
plained.

S is a east-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 dimensions of
the interior supporting parts of the press de-
signed later to suppm_b the tubular printing
devices In the press. Asshown in thedraw-
1ugs, the core S is tapered from end to end as
the form-supports of the press are tapered,
the upper end of the COTe bemﬂ' the smallerin
diameter.

() 1s & cold- water-—supply pipe which is per-
manently arranged in the base-plate A of the
machine,with it,s upperendprojecting slightly
up within and tapped into the cast-iron cove
S of the mold, (see specially Figs. 3 and 4,)
which core S haus an axial bore Or passage-
way R running through it, the upper portion
of which bore is provided_ with a bushing s,
screwed into the core and formed with a ta-
pering upper orifice, within which fits the
corresponding tapered lower end of an exit-

pipe T, which, asshown, is preferably formed
with an elbow, the outer arm of which ispiv-

otally connected with a waste-pipe, so that
the sald bent exit-pipe T may be either set in
communication with the bushing s, as shown
in full lines, or may be swung up out of con-
nection with said bushing, as illustrated by
the dotted lines at Figs. 3 and 6. By means
of this arrangement of devices a supply of
cold water may at pleasure be afforded to the
cast-iron core S of the molding-chamber, the
sald supply of water being let on preferably
at the lower end of the supply-pipe Q, as in-
dicated by the half-arrow at Fig. 1, under suf-
ficient pressure to keep up a OlPLllchblIlU Sup-
ply, thence through the bore R of the core S,

and thence upwmdly and away from the ma-

chine through the connected exit-pipe T and
a sultable waste or discharge pipe.
In the molding - chctmbez (illustrated in

Ifigs. 1 to d of the drawings, fisa copper tube

whmh is to constitute the inner strengthen-
ing-shell of the composite tubular printing
device of my invention. Itis accurately pre-

pared Internally to fit the interior support-
ing parts or form-supportsof the press.

- Con-

l

fire-chamber escaping from the open portions °§

sequentiy it fits accurately and snugly onto
core S of the molding apparatus and is sup-
ported internally by said core and from end 7
to end and at all points. Theexteriorof the.
copper tube 1s preferably made perfectly cy-
lindrical and cimmnfere]:ltial'ly continuous,
(so thatsaid copper tubeis of slightly-g oreater
thicknessatits upperendormouth than atthe 7
lowerend,) and the arrangement and propor-
tious of the parts are such as shown, that be-
tween the exterior of sai d copper tube thus
fitting exactly onto the tapering core S and
the inner ¢ylindrical and continuous wall of 8
the two-part molding-chamber Pthereoceurs
an anoularspace equal in thickness to the de-
signed or proposed thickness of the zine tube
tobe castinsaid molding-chamber, into which

tubular space the molten metal 1s forced, as 3:

will be presently explained. At Figs. 3 and 4
thisannularspaceisrepresented by the broken
liues as being O{'qupied by the molnen ﬁinc up

p_ot O. The inner wallb of the 111101d1ng-eham- G
ber I’ are carefully and uniformly finished to
a uniform and planographic surface and to
the exact character and texture of surface
desired on the outer or printing surface of the
casting. 9!
In the general operation of the apparatus
11111%1*&13@(1 in the drawings and thus far here-
1n described with refereu’ce to 1ts construction
and the arrangement of its several parts the
melting-chamber Chaving been supplied with 1c
the proper charge of zinc or zinec alloy orother ,
suitable metal, such as is adapted to pro- §
duce a surface havmﬂ* the quality or texture &
necessary to receive a design after the litho- §
oraphic manner of tmnsferrﬁng and to be §
thereafter developed into a printing-surface #
for that design of the character desired, and ¥
sald charge heated up to the proper deu‘ree
by the a,pphfmees already explained, the gase- §%
ous and other products of combustion Of the |

of the annularspace containing the fire-clay, ;
and the molding-chamber hm*lm*lmd its parts
securely faatened together a,ft(,t the proper
application to the cast-iron core of the cop- .
per tube or cviinder, hefore mentioned, and |
the supply of cold water hcl.Vlﬂﬂ been put in
circulation through the core of the molding- |
chamher when the molten mass in the melt
ing-pot shall hav e reached the proper Hqui®™
state for the casting operation and the mold-
ing-chamber been pwperly heated by the ap-
pliances hereinbefore mentioned, the valvu-
lar device or gateat U in the cnnuectmﬂ' pipe
r having been opened, the molten metal flows 1:
or is forced from the melting-pot through said —
conduit 7 into the annular space between the
inner uniformly and carefully finished wall
of the molding-chainber P and the external
surface of the copper tube in the mold andis -
forced to ascend through said annular space
and fill the same by reason of the plunger I
of the hydraulicorotherecylinder being foreed
down within the melting-pot to a sufficient




extent not only to forcee the molten metal up-
wardly within the molding-space of the cham-
ber P, but to also forece and hold the molten
~metal within said chamber under a suffi-
5 clently-high degree of pressure to insure the
molding of a perfect zinc tubular device of
even density throughout the cast mass with-
out any irregular superficial or other poros-
1ty and of such surface texture as is desir-
10 able and necessary for the purpose for which
I make these hollow tubes.

As will be seen by reference to Fig. 3, any
alr or ¢combined air and gases which may be
contained in the small eylindrical space be-

15 tween the top of the molten metal in the melt-
ing-pot and the base of the plunger F will be
caused by the initial descent of said plunger

- to pass upwardly and out of the melting-pot
through the escape ports or passages g, and

20 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 be-
tween said ports and that part of the melting-

25 chamber which contains the molten material
‘will be cut off and the mass of metal forced
dowardly within the chamber C and upwardly
within the molding-chamber I” under any de-
sired degree of pressure. In practice I hold

30 the metal in the molding-chamber thus under

hydraulie or other considerable pressure (by

means of the plunger F) until the metal
‘within the mold shall have partially or com-
~pletely solidified, whereupon by manipulat-
ing the cut-off gate U, thus closing communi-
cation 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 zinc tube is

not permitted to solidify or cool too rapidly,
especially at the vicinities of its exterior or

peripheral surface. Inasmuch as the core S

circulating device the copper eylinder which
i8 to ultimately constitute the lining of the
composite printing-tube is notsomuch heated
as the mass of molten metal and is sooner
- cooled, and therefore in the final cooling and
y necessary contraction of the molten metal
into a zine tube the latter will practically be
shrunk onto the copper tubular lining, at
wiich time the copper tube is firmly sup-
- ported at every polnt against collapse or dis-
q tortion. Thus is effecbua,ted a strong and
perfect union and integration between these
two separate tubular devices, which is of
course of great advantage. It will be un-

- “derstood, of course, that in the manipulation
yo of the different devices of the machine shown
~and described the supply of heat both to the

fire-chamber for melting the zinc and to the

molding-chamber in the process of casting
the zinc cylinder is to be controlled and regu-

5 lated according to the judgment and experi-
ence of the operator of the machine or con-
“trivance.

~is kept comparatively cool by the cold-water-

662,859

| eration to permit the escape from the inte-

rior of the mold of alr or gas or impmities
that may be forced out by the rising metal

70

I have provided at v a valvular Vent which

may be opened and closed as occasion may
require, and it will be seen that in the use
of a machine I have shown and deseribed in
the manner set forth the result is the pro-
duction of a zinec 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 degreée of
density, so that it has to be neither turned,
bored out, nor exteriorly prepared to possess
a fit condition for use for the purpose for
which I design such zine tubes—namely, to
constitute the cylindrical printing - surface
for relief or planographie or intaglio print-
ing—for which purpose the uniform surface
of the cast tube has only to receive the im-
pression or design and then to be properly
etched according to the usual method or
process of etching or routed out or properly
developed otherwise into the character of
printing-surface desired. After the casting
shall have sufiiciently cooled or solidified
within the wmolding-chamber the latter has
its hinged parts swung open (after having
released the clamping bolts or devices) into
the condition illustrated at IFig. 5, where-
upon aftercuattingoff the supply of cold water
circulation and swinging up and out of the

way the exit-pipe T the ¢ sprue or c¢onnection -

between the lower end of the finished casting
and the stock of zine in the contiguous end o_f
the supply-tabe » may be sawed- or cut oit
and thereafter the finished casting, with its
firmly-attached copper lining, may be readily

removed with the slightly- b&pel ing core S of

the molding apparatus and the latter then
slipped out from the composite tube. Thus
it will be seen I can produce numerous tubes
with continuous cylindrical printing - sur-
faces which will all perfectly fit on the form-
supports of the press while the casting of
the tubesor printing-cylinders can be cheaply
done and having been used can, if made
wholly of zine, be melted up and the stock
recast 1n the making of similar new tubes,

and if made with the copper or other metallic

lining or interior shell B (see Figs. 7 and 8)
can have the zine portion wholly or partially
turned off (or removed) in a lathe or by acids
or otherwise and the lining-shell can be re-
placed on the core S of the casting-machine,
wherein a new zine cylinder can be molded
onto said previously-used shell.

Thus when my printing eylinder or tube
may be made asseen at Figs. 7and 8 the cop-
per part of the composite tube can be used
and reused an indefinite number of times,
and hence becomes a permanent part of a
series of successively made and used print-
ing-cylinders, while the outer zine¢ portion
(or printing-surface) becomes,on the contrary,

During the casting process orop- | a removable and renewable envelop integral

75

80

Q0o

95

100

105

TIC

[1s5

122

125

130




ro

15

20

30

35

10

RO

55

60

tofore

862,859

with the inner strengthening-shell when in
use and presenting by renewal fresh and un-
used printing-surfaces for new designs to be
successively printed. -
It will be understood that when the cylin-
der is made with the copper lining, as shown
in Figs. 7 and 8,said lining is carefully made,
Interiorly to begin with, at great ex pense, 80

as to absolutely fiton the form-supports of the

press and likewise onto the core S of the cast-
ing-machine, and preferably it tapers evenly
from end toend to correspond exactly with the
taper of the form-supporisof the press.
When the tube is made wholly of zine, it is
wholly melted up after each printing job is
completed and reliance is placed for the ac-
curate internal as well as external shaping of
the tube upon the method of and apparatus
for casting herein shown, (see particularly
Figs. 6 and 9,) the core S shaping the tube
internally 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.
ferring to those figures, A’ is the removable

and renewable outer cast partof the cOmpos-

ite tube and constitutes the printin g-surface,
and B'is the permanent inner strengthening-
shell, which accurately fits the interior form-

supports of the press and on which the outer

shell A’ is cast and shrunk, the two being in-
tegrally united. ¢’ ¢'areinwardly - project-
Inglugs adapted and fitted'to takeinto grooves
in the outer surface of the form-su pports of
the press.
tegral with or in any desired way
fastened to the inner shell B’
1s internally tapered from end to end to cor-
respond to the external taper on the form-
supports of the press and on the core S and
S0 as 1o be at all times and at every point
suitably supported internally, not only duar-
ing the easting operation, but also du ring the
developing and printing operations. The
form-support of the press isshownin section
In Fig. 8 at D. 1In practice the composite
tubular device is removable from and re-
placed on the form-supports of the press and

securely

1s adjustable in both directions on such form-

supports or with such supports in the press,
as set out fully by me in applications here-
iled by me. Fig. 8 illustrates the
mounting of my tubular printing device upon
a form-support of the press.

In carrying out my invention with the
copper-lined form of tube I first permanently

‘and with painstaking care draw and turn

and bore and shape internally with an inter-
nal taper running from end to end the Cop-
per tube that is to constitute the hollowinner
strengthening-shell of the composite tubular
printing-form, so as to permanently adapt
the form to the interior form-su pporting de-
vices of the press, preferably making the
copper tube cylindrical exteriorly. I then

integrally apply to the outer surfaceof the cop- |

Re- |

These lugs ¢’ ¢/ may be made in- |

The shell B"

!

5

per tube a separate printing-surface by cast-
Ing, as heretofore set out, the mold having
internally a peripheral uniformly and care-
fully finished planographic surface adapted
to come into contact with and give shape and
texture to the outer surface of the east metal

- and so to shape the composite printing-form

exteriorly, the mold being accurately shaped
and finished to that end, so as to adapt this
outer or printing-surface of the printing-form
to the ecodperating printing parts of the press.
In the making of the other form of tube,

such as seen at Fig. 9, I earefully make the

core of the casting-machine to perfectly match
or correspond with the tapering form-sup-
ports of the press, and proceeding in all re-
spects as explained with reference to the
copper-lined ecylinders I cast the printing-
cylinder wholly of zine, and after its removal
from the core of the casting-machine it is
adapted for use in the press, as I have here-
inbefore explained. o

What I claim as new, and desire 10 secure
by Letters Patent, is— -

1. Asanewproduct, a printing-form cast of

metallographic metal in a mold which is heat-
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ed at the part serving to shape the printing-

surface of the form and cooled at the
serving to shape the back of the form, said
form having a uniform planographic surface
accurately formed exteriorly both as to shape
and as to surface character and texture in
the mold so as to adapt said printing-form to
receive a design after the lithographie man-
ner ot transferring, to be transformed into a
printing-sarface for that design of the char-
acter desired, and to coOperate with the other
parts of the press in printing.

2. As anewproduct a printing-form cast of
metallographic metal under pressure and in
a mold which is heated at the part serving to
shape the printing-surface of the form and
cooled at the part serving to shape the back
of the form, said form having a uniform outer
planographic surface accurately formed ex-
teriorly both as to shape and as to surface
character and texture in the mold so as to
adapt sald printing-form to receive a design
atterthe lithographic manner of transferring,
to be transformed into a printing-surface for

that design of the character desired, and to

cooperate with the other parts of the pressin
printing. | -

5. As a new product, a planographic print-
ing-form cast of metallographic metal under
pressure and in a mold which is heated at the
part serving to shape the printing-surface of
the form and cooled at the part serving to
shape the back of the form, said form having
a uniform outer planographic printing-sur-
face acecurately formed exteriorly both as to
shape and as to surface character and tex-
ture in the mold so as to adapt said printing-

form to receive a design and be developed

into a lithographic printing-surface for that

design and to codperate with the other parts

of the press in printing.
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4. As a new product, a tubular printing-
form cast of metallographic metal under pres-

sure and in a mold which is heated at the

“part serving to shape the printing-surface of

10

the form and cooled at the part serving to
shape the back of the form, said form hav-
ing a uniform continuous cylindrical plano-
graphic surface accurately formed exteriorly
both as to shape and as to surface character
and texture in the mold so as to adapt said
printing-form to receive a design after the
lithographic manner of transferring, to be
transformed into a printing-surface for that
design of the character desired, and to co-
operate with the other parts of the press in

- printing. .

5. As a new produect, a composite tubular

- printing - form having a permanent inner
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strengthening-shell accurately prepared in-

ternally tofit the supporting parts of the press,
and a suitable envelop integrally cast on the
outer side of the inner strengthening-shell,
which envelop may be removed from the shell

and berenewed thereon to present a fresh sur-

face of predetermined size for each new de-
sign, the envelop having a uniform outer

planographic surface accurately formed ex-

teriorly in the casting-mold soas toadapt said
surface to the codperating printing parts of
the press, substantially as described.

6. As a new product, a composite tubular

planographic printing-form having a perma-

nent inner strengthening-shell accurately

' prepared internally to fit the supporting parts .

of the press, and a suitable envelop integrally
cast under pressure on the onter side of the
inner strengthening-shelil,which envelop may
be removed from the shell and be renewed
thereon to present a fresh surface of prede-
termined size for each new design, theenvelop
having a uniform outer planographic print-
ing-surface accurately formed in the casting-
mold so as to adapt said printing-surface. 1o
the codperating printing parts of the press,
substantially as described.

7. As a new product, a composite tubular
printing - form having a permanent Inner
strengthening-shell accurately prepared in-
ternally tofit the supporting parts of the press,
and an envelop integrally cast on the outer
side of the inner strengthening-shell and
shrunk on said shell, which envelop may be re-
moved from the shell and be renewed thereon
to present a fresh surface of predetermined
size for each new design, the envelop having
a, uniform outer printing-surface accurately
formed exteriorly in the casting-mold so as to
adaptsaid printing-surface to the cooperating
printing parts of the press, substantially as
described.

8. As a new product, a composite printing-
form baving a permanent inner strengthen-
ing-shell of copper accurately prepared inter-
nally to fit the supporting parts of the press,
and a zinc envelop integrally cast on the outer
side of the inner strengthening-shell, which

862,859

be renewed thereon to present a fresh surface
of predetermined size for each new design, the
envelop having a uniform outer planographic
printing-surface accurately formed exteriorly
in the easting-mold so as to adapt said print-
ing-surface to the codperating printing parts
of the press, substantially as described.

9. As a new product, a composite tubular
printing - form having a permanent inner
strengthening-shell of copper accurately pre-
pared internally to fit the supporting parts of
the press, and a zine envelop integrally cast
ander pressure on the outer side of the inner
strengthening-shell, which envelop may be re-
moved from the shell and be renewed thereon
to present a fresh surface of predetermined
size for each new design, the envelop having
a uniform planographic printing-surface ac-
curately formed exteriorly in the casting-
mold so as to adapt said printing-surface to
the codperating printing parts of the press,
substantially as described. |

10. As a new product, a composite tubular
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printing - form having a permanent inner

sfrengthening-shell of copper accurately pre-
pared internally to fit the supporting parts ot
the press, and a zinc envelop integrally cast
nnder pressure on the outer side of the inner
strengthening-shell and shrunk on said shell,
which envelop may be removed from the shell
and be renewed thereon to present a fresh
surface of predetermined size for each new
design, the envelop having a uniform outer
planographic printing - surface accurately

formed exteriorly in the casting-mold so as

to adapt said printing-surface to the coop-
erating printing parts of the press, substan-

tially as described.

11. As a new product, a composite tubular
printing - form having a permanent Inner
strengthening-shell accurately prepared in-
ternally with a tapering bore tapering from
end to end to fit the supporting parts of the
press, and a metal envelop integrally cast on
the outer side of the inner strengthening-
shell, which envelop may be removed from
the shell and be renewed thereon to present
a fresh surface of predetermined size for each
new design, the envelop having a uniform
outer planographic printing-surface accu-
rately formed exteriorly in the casting-mold
so as to adapt said printing-surface to the co-
operating parts of the press, substantially as
described.

12. As a new product, a composite tubular
printing - form having a permanent inner
strengthening-shell accurately prepared in-
ternally to fit the supporting parts of the
press, and a circumferentially-continuous
cast-metalenvelopintegrally cast on theouter
side of the inner strengthening-shell, which
envelop may be removed from the shell and
be renewed thereon to present a fresh surface
of predetermined size for each new design,
the envelop having a uniform circumieren-
tially-continnous outer planographie print-

envelop may be removed from the shell and | ing-surface accurately formed exteriorly in
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the casting-mold so as to adapt said printing-

‘surface to the codperating printing parts of

the press, substantially as described.

13. As a new product, a composite tubular

printing - form having a permanent Inner
strengthening-shell accurately prepared in-
ternally with a tapering bore tapering from
end to end to fit the supporting parts of the
press, and a circumferentially-continuous cy-
lindrical cast-metal envelop integrally cast
on the outer side of the inner strengthening-
shell, which envelop may be removed irom

“the shell and be renewed thereon to present
“a fresh surface of predetermined size for each |

new design, the envelop having a uniform 15
and circumferentially-continuousceylindrical
outer planographic printing-surface accu-
rately formed exteriorly in the casting-mold
50 as to adapt said printing-surface to the co-

operating printing parts of the press, sub- 2o

stantially as described.

In testimony whereof I have .signed my
name to this specification in the presence of
two subseribing witnesses.

o EDWARD HETT.
- Witnesses:
-~ EDWIN SEGER,
Gro. W. M1LLS, Jr.
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