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EDWARD HETT, OF NEW YORK, N. Y.

PRINTING-PRESS:

—— TTEE LR ey,

| bPEGIFICATION furmmg part of Ietters Patent No 662, 855 dated Novembel 27, 1900

Apphcatlon filed March 6, 1899,

aerlal Né. 707,923, No model.?

ﬁ’o all whom il may concern:

‘BeitknownthatI, EDWARD HETT, a c1t1zeu
of the United Sta,tes and a resident of New
York,(New Dorp,) in the county of Richmond,
Smtﬁ of New York,
new and useful Impl"evement% in Printing-
Presses, of which the following is a specifica-
tion.

Myinventionr elates to prmtm o-presses, .;zmd
particularly to multicolor-printing presses

and to multicolor-printing upon sheets, and.
1t relates also to such printing with plano- |

graphie printing-surfaces, and it has more
IJcL[U{‘l_lidl reference to the pﬂntmw-sulfdces
employed in such presses and their combina-
tions.

It has for its 0b1ects to apply the mtar'}-
press principle and the curved prmtmg—-sm«

faces involved therein to the case of printing

upon separate sheets of paper and generally
tolmprove and cheapen that class of printing.
The invention consists in the novel fea-
tures, constructions, and eombinations of
p&rb% herein shown and described.
The accompanying drawings, which form a
part hereof, represent a ptmtm -press and a

printing- pld,te embodying my invention in its

preferred form.

Figure 1 1is a side elevation of the mtmy

ptmtmﬂ device. Fig. 2 is a front elevation
of the same with some of the parts broken
away.  Fig. 3 1s a eross-section on the line
s 5 of Fig. 1. Fig. 41is a detail view showing
the devwe for d(l;]u%mw and locking the print-
ing-form upon the form-sapport at one end
Theteof' Hig. 5is a detail and sectional view
showing pcut of the means for combining the
puntmgr-imm with its form-sapport. Fl“‘ 6
18 a diagrammatic sketch of a planomaphm
printing-press for printing on the sheet, show-
1y the preferred method of combination of a
series of the printing-forms in a press.

Like letters of reference in the several fig-
ures indicate like parts. S

A 1s the shaft with which the printing-form
rotates in the operation of printing.

J 18 a rolier which is carried by the spokes
K, projecting from a hub which is keyed to
the shaft A, 80 as to move with it.

B is a por tion of a hollow eylinder or roller,
less than the whole cireumference, (in the

drawings it is shown as one- half of this eir-

1

have invented certain

cummference,) which is carried by spokes C;

projecting from a hub which is loosely mount-
ed ou the shaft A. This sectional roller B, or
‘““section of aroller,” as it may be called, is a
snug fit for that part of the circu mfelen(,e of
the roller J whteh it incloses. It is adjust-

“able circumferentially on the roiler J within

the necessary limits. That adjustment is at-
tained by means of an inwardly-projecting
lug D on the sectional roller B, which moves
between two lugs I L on the roller J. Its
position between the two lugs I. L is deter-
mined by the adjustment of the screws E K.
By this means the circumferential position of
the sectional roller B upon the roller J may
be adjusted within the required limits and
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in that way the circumferential position with

reference to the shaft A of the printing-form

which is carried on said sectional rotler B.

The parts thus far described eonstitute the
interior form-support of my invention.

I 1s the exterior curved printing-form. It
is fitted interiorly to be supported by the sec-
tional roller B, and it has two radially-de-
pending or Inwardly - projecting lugs M,
which extend from side to side of the print-
ing-form, one near one end and one near the
otherend. Thesectional roller B hasslots It
which exactly correspond to and aeemately
fit the lngs M, as is clearly shown in Fig. 5.
These Iugs with their corr esponding slots F,
may be more in number, if desired. The
printing-form is readily applicable to and re-
movable from the form-support. It is ap-
plied by sliding it onto the sectional roller B
from one end of the roller, the lugs M sliding
1n their corresponding slots . The printing-
form is adjusted and held in position longi-
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tudinally of the roller in the following man-

ner: The side pieces H H after the plmtmu'-
form is in place are screwed fast to the sides
of the sectional roller B. At one end of the
roller and passing through a threaded hole in
sald plate H is an :.-Ldjusting and starting
serew-bolt N, which has an enlarged head
within the depending lug of the printing-
form, as shown 1n Iig. 3. By turning the
screw-bolt N the printing-form can be moved
back and forth on the sectional roller B, the
lugs M sliding in the slots F. This devu,e

may be used,to start the printing-form on its
It

support when 1t is desired to remove it.
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may aiso be used to secure those fine longi-
tudinal adjustments of the printing-form on
its support that may be desirable. To turn
the screw-bolt N in one direction moves the
printing-form in one direction on the sec-
tional roller B, and to'screw the secrew-bolt in
the other direction moves the printing formin
the other direction on the sectional mller‘ B.
(z is a jam-nut to lock the screw-bolt N in any
position to which it may have been adjusted.
At the other side of the printing-form 1is an
adjustable stop, being a screw-bolt O, car-

- rled in ascrew-threaded holein the side pieces
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H at that side of the roller B. This screw-
bolt O may be screwed in more or less and
takes against the printing-form or some part
of 1. 1t thus codperates with the serew-bolt
N in adjusting and holding the printing-form
longitudinally on the form -support. The
screw-pbolt O may havea jam-nut G, if desired.

The circumferential adjustment of the print-

ing-form 1s attained, as heretofore deseribed,
by means of the screw-boits K H.

I is the exterior curved printing-form. It
1s circumferentially discontinuous—that is to
say, its outer or printing surface does not
form a complete circle or ellipse or any other
complete curved form, but extends through
a part only of the eomplete outline of such &
curved figure. In the drawings it is 1*epre-
sented as *ommuous thro un*hnut merely a
semicircle of circumferential len othandisdis-

~continuous throughout the seeond semicirele

35

40

45

60

required to make a complete cirele. It might
of course extend through a greater or a less
proportion of the eomplete mrde or other
curved figure of which its surface forms a
part. -This printing-form I is in itself a rigid
and inflexible printing-form, maintaining the
substantial integrity of its shape when off as
well as when on its support. Itis curved ex-
teriorly, and this curved exterior surface is
circumferentially discontinuous and is pri-
marily
design—a planographic surface. It is con-
structed interiorly to fit the form-support and
is removable therefrom and replaceable there-
on, and 1t 18 primmily constructed exteriorly
Lo ﬁt, the cobperating parts of the press and of
exterior planogr dphlc surface suitable to re-
ceive a design, as by the lithographic process
of transferring, and to be thereafter developed
by etching or in any other suitable manner
into a printing-surface for that design of the
character desired, as by light etching into a
planographic printing-surface orby deep etch-
ing, roating out, &c., into a relief printing-
surface, or otherwise. T'he printing-form is
preferably composite in its construction, ¢on-
sisting of an inner Inflexible curved base
adapted to fit the interior support, as de-
scribed, and -an exterior printing-surface of
different material formed on or applied to the
curved base and 1utegral therewith. In the
drawings 1 have represented this printing-

form in the way in which I prefer to build it—
namely, wibh_ a thick substantial and so in- |

that 1s to say, before it receives its

662,855

flexible base a of aluminium, faced exteriorly
with a thin layer of copper b and a thin print-
ing-surface of zinc ¢. Aluminium 18 preferred
for the main body of the base by reason of 1ts
lightness, though other materials might be
employed—as, for example, copper. I pre-
fer for the printing-surface electrolytically-
deposited zinc both for planographic print-
ing-surfaces and for relief or intaglio print-
ing-surfaces. I prefer;if the base is largely
of aluminium, to face it with a thin layer of
copper in order to facilitate the electrodepo-
sition of the zinc for the printing-surface and
to improve the character of that surface and
also to permit of the ready removal of the
zinc printing-surface, as by acids, after the
printing of a given design is completed, with-
out removing the base or any part of it.  Ni-
tric acid, for instance, may be so used as to
readily and quickly and wholly remove the
zinc without practically affecting the copper.

This thin layer of copper may be applied to
the aluminium electrolytically, and I preferto
so applyit. For the purposesof my broad in-
vention other materials than zine may be used
forthe printing-surface; but the printing-sur-
face must be curved.and inflexible, and when
composite its parts must be integral one with
another, and other materials may be used for
the base than those mentioned; but prefer-
ably the material is different from that which
constitutes the exterior printing-surface in
order that the latter may be the more capa-
ble of ready removal from the base and ready
renewal thereon. Ready removal may be ac-
complished, for instance, by the use of an
acid which attacks the material of the print-
ing-surface, but does not substantially attack
the material of the base, or the printing-sur-
face may be removed mechanically, as in a
lathe. While I prefer to apply the printing-

surface by electrolytical deposition on the

base, still it may be applied in other ways—
for instance, by casting—so long as 1t consti-

“tutes with the base an integral and an in-

flexible structure. DBy the combination of
base and printing-surface described the base
may be once for all painstakingly made to
the exact dimensions required and perfectly
fitting its intended support, and may there-
after be used an indefinite number of tlmes,
reliably and acceurately fitting into its sup-

- porting parts in the press, but having as its

printing-surface a new and fresh printing-
surface for each new printing job, whereby
the cost of such printing-forms 18 greatly re-
duced and their character perfectea and the
character and accuracy of work that they will
achieve are greatly improved. Curved typo-
graphic printing - surfaces have heretofore
been cast, the entire printing -form of one
material and in one solid piece, the design
being produaced in the casting process, the

‘whole having the inevitable imperfections of

fit,register,&ec., which characterize cast metal,
which changes its temperature after receiv-

ing its permanent form, and flexible print-
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ing-surfaces have been bent from a straight
or flat form around curved supports and fas-
tened and used in such bent position. DMany

difficalties and inconveniences and inaccu-.

racies, however, attend both these methods,

and my improved curved circumferentially-
discontinuous printing-form is an improve-

ment in every way upon them, the design be-

ing placed upon my printing-form after the
form has passed through those mechanical
processes necessary to make it mathemat-
lcally and permanently accurate in dimen-
sions. It is a matter of the greatest impor-
tance that the printing - surface should be
smooth and even and the printing parts of
absolutely uniform height without fold, wrin-
kle, holes, or inequalities of any kind, and
these advarntages my improved inflexible
printing-form possesses in a marked degree.
‘These qualities are of peculiar importance in
planographice or lithographic printing, and
also in relief-plate printing where the relief-
plates are obtained by the deep etching or
otherwise of an original planographic sur-
face, which are the two branches of the art to
which my invention is especially applicable.
Where my exterior printing-surface is ap-
blied by electrical deposition to the curved
Interior base, the resulting printing-form, as

a whole, owes its exact shape and dimensions

and perfection of form, &ec., to the previous
accurate shaping and forming of the solid
and 1nfiexible base, provision being made in

the shape of said base for the exact thickness

of the uniform exterior printing-surface that
1s to be applied. When this exterior printing-
surtface 1s applied by casting, the resulting
printing-forin asa whole in the same way may

owe 18 exact shape and dimensions .to the

accurately-prepared base, upon the exterior
surface of which the casting is made and in
the shaping of which provision is made for

‘the exact thickness of casting that is to be

made upon ir, or the exterior surface after
casting would be trued up, if found necessary,
and made to accurately fit the codperating
parts of the press, and its surface would be
made suitable, if not already so, to receive a
design, and when in this condition and all
mechanical work completed and the curved
form permanently shaped for use interiorly
and exteriorly it would receive its design by
the lithographic process and be developed
Into a printing-surface for that design of the
character desired. When the whole printing-
form is cast in one piece of zinc or aluminium

or other material, the form when thoroughly

cool and when it has assumed its permanent
shape would be trued up interiorly and exte-
riorly to fit the supporting and codperating
parts of the press and its surface suitably
finished or prepared, and the design would
then be transferred to it and the surface
thereupon developed into a printing-surface
for that design of the character desired.
Where the printing-form is composite, the

press.

| should be so conducted as to make the union

between the exterior printing-surface and the
inner inflexible base a firm and secure union,
50 that the two become substantially integral
in operation. I prefer, however, in this con-
nection the method of appliction by electro-
Iytical deposition. After the printing-forms
have been properly constructed, as described,

they will before use in the printing-press re-

celve 1n the shape of a gnitable transfer the
design that they are to print. This design

may be transferred to the printing-surfaces
{1n any desired way.

Preferably this should
be done iu a transfer-press which is provided
with supporting devices similar to the inte-
rior form-support heretofore desceribed. In
this way the transfer can be accurately made
to the printing-surface with reference to its
subsequent accurate printing in the printing-
After the design is transferred to it
1t may be developed by suitable etching into

a planographic printing-surface, or by deep

etching, supplemented by the use of a rout-
ing-out machine, if desired, it may be devel-
oped into a relief printing-surface. In the
latter case the printing-surface, if the form is
composite, should be slightly thicker than is
necessary in the forwmer case, although in
each case the printing-surface may be thin
in comparison with the relatively thick and
inflexible base. I prefer to prepare a series
of printing-surfaces such as deseribed and to
transfer to them a series of registering de-
signs accurately and with reference to one
anotherin the manner, for instance, set out in
my application for patent, Serial No. 703,082,
filed January 23,1899, and in application, Se-
rial No. 695,2»1, filed November 2, 1898, and

then tomount theminasnitable press—as, for

ingtance, in such a press as is shown diagram-

-matically in IFig. 6 of the drawings-—and then

Lo print in approximately instantaneous sue-

| cession from them.

Referring in detail to Fig. 6, I T represent
a series of curved composite printing-forms
mounted upon their interior form-supports,
a8 heretofore described. They are repre-
sented in Fig. G as planographiec printing-sur-
faces, printing a four-color job. Each print-
ing-surface has a suitable inking mechanism
P and a suitable dampening mechanism Q.

The details of these mechanisms form no part

of the present invention, and therefore they
need not be further described. There is an
impression-drum on shaft R, suitably driven
and by any suitable mechanism positively
driving the four printing-surfaces with it.
Its surface consists of a series of discontinu-

ousimpression-surfacesS. Theseimpression-

surfaces correspond in cirenmferential length
with the circumferential lengih of the print-
ing-forms 1, and the distances between these
disconiinuous iinpression-surfaces in the face
of the drum correspond tothe cirenmnferential
distance between the ends of the printing-
forms I. The printing-forms are arranged on

process of applying the surface to the base | the impression-face of the drum asshown,and
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paper is fed to the machine in the form of
sheets from the table T, either by hand or
automatically, as desired. The intervals
caused by the discontinuous character of the
printing and impression surfaces give time
for the feeding of the sheets. Suitable grip-

pers may be used to hold the sheets on the

impression - surface. Such devices having
nothing to do with the present invention are
not shown in the drawings and need not be
farther mentioned. Theyshould beeffectual,
however, to hold the sheets [rom slipping
upon the impression-surface, so that proper
register may be obtained. Theseveral print-
ing-forms are suitably arranged with refer-
ence to one another to attain this register in
the printing and are suitably arranged with
reference to the impression-surfaces to reli-
ably and accurately do the printing required
of them. The apparatus for attaining these
several adjustments formsno partof the pres-
ent invention and need not be here described.
At U is shown apparatus for delivering fin-
ished sheets from the drum. Auy suitable
apparatus will answer the puarpose.

Where the printing is done upon the web
and the designs are of such a nature as to call
for continuous printing on the web, I have
employed curved printing-surfaces that are
circumferentially continuous, and important
advantanges result from that construction,
not only in economy of printing, but also in
solidity of construction, combined with rela-
tive lightness and thinness of parts. In the

present invention, however, where it is de-

signed to printintermittently and preferably
upon sheets giving intervals of time between
each sheet and the next within which to prop-
erly handle the sheets for feeding and grip-
ping purposes, it is not necessary or desirable
toemploycircumferentially-continuous print-
ing-surfaces. Myinvention avoids their use,
butcombines many ¢f the advantages of such
circumferentially - continuous printing-sur-
faces with the discontinuous character of
printing-surface suitable for the purpose in
view. Theinteriorform-supportofmyinven-
tion preferably possesses the strength and ri-
gidity of a circumferentially-continuous con-
struction, although that 1s not absolutely es-

‘sential provided the support is strong enough

withoutit; butmyimproved printing-form by
1ts substantial and rigid construction and by
its combination with an interior form-support
attains the advantages of strength and aceu-
racy of printing which characterize circumter-
entially - continuous tubular printing-suar-
faces,and myinvention makesavailable forin-
termittent printing, such as upon sheets, the
rotary-press principle, which is the cheapest
and most perfect form of printing known, and
by it also intermittent multicolor-printing on
the rotary-press principle is also made prac-
ticable.

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

662,855

1. In alithographic press, the combination
with a form-supporting device, of a curved
circumferentially - discontinuous 1inflexible
hollow shell-like removable and replaceable
printing-form having an outer surface adapt-
ed to receive a lithographic drawing or trans-
fer, the printing-form being of shape and di-
mensions permanently fixed so as to perma-
nently adapt the form to the cooperating parts
of the press, substantially as described.

2. In alithographic press, the combination
with a suitable impression surface or sur-
faces, and suitable Inking and dampening

mechanisms,of a series of form-supporting de-

vices and a series of curved circamferentially-
discontinuous inflexible hollow shell-like re-
movable and replaceable printing-forms hav-
ing outer surfaces adapted to receive a litho-
oraphic drawing or transfer, the printing-
forms being of shape and dimensions perma-
nently fixed so as to permanently adapt the
forms to the codperating parts of the press,
substantially as described.

3. In alithographic press, the combination
of a form-supporting device adapted to be
placed in position in a press, and a series of
inflexible removable and replaceable curved
cirecumferentially-discontinuous hollow snell-
like printing-forms having onter surfaces

75

80
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adapted to receive a lithographic drawing or

transfer, the printing-forms being each of ex-
actly the same shape and dimensions as the
others so as to occupy, when placed upon the
supporting device, exactly the same position
and space in the press as any one of the
others when thus placed, substantially as de-
seribed. |

4. In a lithographic press, the combination

of a series of form-supporting devices each

having a preéstablished seat for printing-
forms which occupies the same position upon
the support and is of the same shape and di-
mensions as those of the other form-supports,
and a series of inflexible removable and re-
placeable curved circumferentially - discon-
tinuous hollow shell-like printing-forms hav-
ing outer surfaces adapted toreceive a litho-
graphic drawing or transfer, the printing-
forms being each of exactly the same shape
and dimensions as the others so as to be in-
terchangeable one with another, so that each,
when placed upon a supporting device, will
oceupy exactly the same position and space
in the press as any of the others wonld ocecupy
if placed upon the said supporting device,
substantially as described.

5. In a lithographic press,the combination,
with a suitable impression surface or sur-
faces, and suitable inking and dampening
mechanisms, of a series of form-supporting
devices and a series of curved circuwnferen-

tially-discontinuous infiexible hollow shell-

like removable and replaceable printing-
forms having outer surfaces adapted to re-
ceive a lithographic drawing or transfer, the
printing-forms being of shape and dimensions

| permanently fixed so as to permanently adapt
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6o

determined shape and dimensions

662,855

5

the forms to the cooperating parts of the | series of printing-forms and means for sup-

press, and suaiding means with reference (o
which the p0'~31t10ns of the forms upon the

supports are fixed both longitudinallv and

circumferentially,substantially as described.

6. In alithographic press, the combination
with a form-supporting device, of a curved
circumferentially - discontinnous inflexible
hollow shell-like removable and replaceable
composite printing-form having an outersur-
face of suitable lithographic material adapted
to receive a lithographice drawing or transfer,
and an inner sment‘rthemnw bhel] subhstan-
tially as described.

7. In alithographie press, the combination
with a form-supporting device, of a curved
circumferentially - discontinnous inflexible
hollow shell-like removable and replaceable
composite printing-form havingan outer elec-
trodeposited surface adapted toreceive a lith-
ographie drawing or transfer, and an inner
strengthening-shell the printing-form being
of shape and dimensions permanently fixed
so as to permanently adapt the form to the
cooperaling parts of the press, substantially
as described.

3. A printing-form comprising a curved

base of predetermined shape and dimensions,

the base having a separate circumferentially-
discontinuous curved printing-surface of pre-
determined thickness thereon, which surface
1s substantially integral with the base and
which may be entirely removed from the base
and be renewed thereon, to present a fresh
surface of predetermined size for each new
design, the printing-form being of shape and
diniensions permanently fixed so as to per-
manently adapt the form to the codperating
parts of the press, substantially as described.

9. Aprinting-form comprising a circamfer-

entially-discontinuous curved base of prede-
termined shape and dimensions, the base hav-
ing a separate circumferentially-discontinu-
ous curved printing-surface of predetermined
thickness thereon, which surface is substan-
tially integral with the base and which may
be entirely removed from the base and be re-
newed thereon, to present a fresh surface of

predetermined size for each new design, sub-
50

stantially as described.
10. A printing-form GOI]][)I‘ISII]U' a circum-
ferentially-discontinuous curved base of pre-

, the base
having a separate 011’*@11mferentla,lly-chseon-—

tlnuouq curved printing-surface of predeter--

mined thickness thereon, which surface is
substantially integral with the base and which
may be entirely removed from the base and

face of predetermined size for each new de-
sign, the surface being adapted to receive a
drawing or transfer of a design and to be
thereafter developed into a printing-surface
for that design of the character desired, sub
stantially as deseribed.

11. In a prmtmﬂ‘ press, the combination

face is substantially integ

porting them in the pressin a codperating re-

lationship to the impression mechanism and

to one another, the printing-forms compris-
ing each a circumferentially - discontinuous
carved base of predetermined shape and di-

‘mensions, the base having a separate circum-

ferentially - discontinunous curved printing-
surface of ple(]<:~fel*lralller1 thickness thereon,
which surface is substantially integral with

the base and which may be entirely removed .

from the base and be renewed thereon, to pre-
sent a fresh surface of predetermined size for
cacit new design, substantially as described.
12. A printing-forin comprising a circum-
ferentially-discontinunous curved base of pre-
determined shape and dimensions, the base
baving a separate circumferentially-discon-
tinuous electrodeposited printing-surface of
predetermined thickness thereon, which sur-
ral with the base
and which may beentirely removed from the
base and be renewed thereon, to present a
iresh surface of predetermined size for each
new design, substantially as described. |
13. A printing-form comprising a eircum-
ferentially-discontinunous curved base of pre-
determined shape and dimensions, the base
having a separate utcumfer'entmlly discon-

tinuous electrodeposited planographie print-

Iing-surface of predeterinined thickness there-
on, which surface is substantially integral
with the base and which may be ent.irely re-
moved from the base and be renewed thereon,
to present a fresh surface of predetermined
size for each new design, substantially as de-
scribed. - |

14. A printing-form comprising a ¢ireums-
ferentially-discontinuous curved base of pre-
determined shape and dimensions, the base
having a separate circamferentially-discon-

tinuous electrodeposited printing-surface of

predetermined thickness thereon, which sur-
face 1s substantially integral with ‘the base
and which may be entirely removed from the
base and be renewed thereon, to present a
fresh surface of predetermined size for each
new design, the surface being adapted to re-
celve a drawing or transfer of a design and
to be thereafter developed into a printing-sur-
face for that design of the character desired,
substantially as described.

15. In a printing-press, the combination
with a suitable 1mpression mechanism of a
series of printing-forms and means for sup-
porting them in the press in a codperating re-

lationship to the impression mechanism and

to one another, the printing-forms compris-
ing each a circumferentially - discontinuous
gurved base of predetermined shape and di-
mensions, the base having a separate circum-
ferentially - discontinuous electrodeposited
printing-surface of predetermined thickness
thereon, which surface is substantially inte-
gral with the base and which may be entirely
removed from the base and be renewed there-

with a suitable impression mechanism of a | on,topresenta fresh surface of predetermined
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size for each new deswn substd,ntlally as de-
seribed.

16. A printing-form comprising a circum-
ferentially-discontinuouscurved base, of pre-
determined shape and dimensions, the base
having a thin coating thereon, which coating

18 subst&nmally integ rml with the base and 1s

IO

‘adapted to be made into a printing-surface
and which is entirely removable and renew-

able upon the base for each new design, the
size of the form being determined by the size

of the base, substantially as described.
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17. A printing-form comprising a clrcuin-

ferentially-discontinuous curved base, of pre-
determined shape and dimensions, the base

having a thin planographic coating thereon,

which coating is substantially integral with

the base and is adapted to be made into a
printing-surface and which isentirely remov-
able and renewable upon the base for each
new design, the size of the formm being deter-
mined by the size of the base, substantially
as described. -

18. A printing-form comprising a ¢ircum-

ferentmlly discontinuous curved base, of pre-

determined shape and dimensions, the hase
having a thin electrodeposited zinc coating
theleon which coating is substantially inte-
gral with the base ftud is adapted to be made
into'a printing-surface and which 1s entirely
removable and renewable upon the base for
each new design, the size of the form being

“determined by the size of the base, substan-
tialiy as deseribed.

19. A printing-form comprising a curved
circumfierentiaily-discontinuous base of pre-
determined shape and dimensions, fixed so as
to permmlently adapt the form to the coop-
erating parts of the press, the base having a
sep&rate removable planographic smfa,ce

thereon, which surface 1s substantially inte-

oral with the base and is adapted to receive
a drawing or transfer of a design to be there-
after developed into a printing-surface for
the design of the character desired, and which
surface can be removed ifrom and then re-
newed on the base without substantially af-
fecting the shape or dimensions of the form,
substantially asand for the purposesset forth.

20. Inapress, the combination, with a suit-
able impression-surface, of a printing-form
comprising a curved base of predetermined
shape and dimensions, fixed so0 as to perma-

‘nently adapt the form to the codperating

parts of the press, the base having a separate
removable curved circumferentially-discon-
tinuous printing-surface thereon,which print-
ing-surface is substantially integral with the
base and can be remceved from and then re-
newed on the base without substantially af-

fecting the shape and dimensions of the form,

substantially as and forthe purposes set fo rth.
- 21. Ina,press the combination, with a suit-
able 1mpression-surface, of a planographic
printing-form comprising a curved base of
predetermined shape and dimensions, fixed

80 as to permanently adapt the form to the | removable therefrom and of exterior electro-
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coopelatm parts of the press, the base hav-
ing a separate removable curved circumfer-

‘entially-discontinuous electrodeposited zing

printing-surface thereon, which printing-sur-

face is substantially integral with the base

and can be removed from and then renewed
on the base without substantially affecting
the shape or dimensions of the form, sabstan-
tially as and for the purposes set forth.

22.- In a printing- press, the combination,
with suitable linpression mechanism, of a se-
ries of printing-forms mounted in the pressin
a cooperating relationship to the ninpression
mechanism and to one another, the printing-
forms comprising each a base of predeter-
mined shape and dimensions, {ixed so as to
permanently adapt the form to the cooperat-
ing parts of the press, the base having a sepa-

rate removable curved circumferentially-dis-

continuous printing-surface thereon, which
printing-surfaceissubstantially integral with
the base and can be removed from and then
renewed on the base without substdntially af-
fecting the shape or dimensions of the form,
subhstantially asand for the purposesset forth.

23. In a printing-press, the combination,
with an impression-drum having a series of
impression-surfaces adapted to carry sheets
of paper, of aseriesof printing-forms mounted
in the press, in a cooperating relationship to
the impression-dram and to one another, the
printing-forms comprising each a base of pre-
determined shape and dimensions, fixed s0 as
to permanently adapt the form to the codper-
ating parts of the press, the base having a
separate removablecurved circumterentially-
discontinunous printing-surfacethereon,which
printing-surfaceissubstantially integral with
the base and can be removed from and then
renewed on the base without substantially at-
fecting the shape or dimensions of the forim,
substantially asand forthe purposesset forth.

24. In a lithographie printing-press, the
combination, with animpression-drum having
a series of impression -surfaces adapted to
carry sheets of paper, and a series of suitable
inking and dampening mechanisms, of a se-
ries of lithographic printing-forms mounted
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in the press in a positive relationship to the

impression surface or surfaces and to one an-
other, the printing-forms comprising each a
curved base of predetermined shape and di-
mensions fixed so as to permaunently adapt the
forms to the cooperating parvts of the press,
the base having a separate removable curved
circumferentially - discontinuous printing-
surface thereon,which printing-surface is sub-
stantially integral with the base and can be
removed from and then renewed on the base
without substantially afiecting the shape or
dimensions of the form, substantially as and
for the purposes set forth.

25. The combination with an interior form-
support, of an exterior curved c¢ircumferen-

tially-discontinuous inflexible printing-form

constructed interiorly to fit the support and
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lytically-deposited planographic zine surface
sultable to receive a design as by the litho-
graphie process of tmnsferm g and to be
thereafter developed by etchlflﬂ or in other
suitable manner into a prmtlnﬂ-surﬂwe for
that design of the character desired, the print-
ing- form being composite and GO!]blSLII]” of
an inner Stleuuthemnﬂ base faced exterlorly
with copper and an Qu‘uer printing-surface of
electrolytically-deposited zine.

- 26. The combination with an interior form-

~support, of an exterior curved circumferen-
tially-discontinuouns inflexible printing-form
constructed interiorly to fit the support and |

removable therefrom and of exterior electro-
lytically- deposited planographic zinc surface
sultable to receive a design as by the litho-
graphic¢ process of m"ansferring and to be
thereafter developed by etching or in other
suitable manner into a printing-surface for
that design of the character desired, the print-
1110-f01111 being composite and conmstmw of
an inner hbleﬂﬂ‘blletllrlﬂ base of aluminium
faced ehtenollv with copper and an outer
printing-surface of electrolytically-deposited
Zing.

27. In a printing- press, the combination
with an interior form-support, of an exterior
curved circumferentially - discontinuous in-
flexible printing-form applicable to and re-

movable from the support, the prmtnw‘-fm m

beingcomposite and consisting of an inner in-
flexi ble curved base of aluminium faced exte-
riorly with copper and per m@neml} adapted
to fit the interior support and a printing-sur-

Taceof different material formed on or applled

to the curved base and integral therewith,
substantially as deseribed.

23. In a printing-press, the combination
with an interior form-support, of an exterior
curved ecircamtferentially - discontinuous in-
fiexible printing-form applicable to and re-

movable from the support, the printing-form

being composite and consisting of an inner in-

ﬂexlble curved base of alumlmum faced exte-

riorly with copper and permanently adapted
to fit the interior support and a zine surface
formed on or applied to the curved base and
integral therewith,substantially as described.

29, Tn a printing- press, the combination

with an interior form-support, of an exterior
carved ecircumferentially-discontinous in-

flexible printing-form applicable to and re-

movable from the support, the printing-form
being composite and consisting of an inner in-
flexible curved base of alummmm faced exte-
riorly with copper and perma,nently adapted
to fit the interior support and a zinc¢ print-
ing-surface electrolytically deposited on the
curved base and integral therewith, substan-
tially as described.

50, In a printing-press, the combination
with an interior form-support, of an exterior

curved circumferentially-discontinuous in-
flexible printing-form applicable to and re-
movable from the support, the printing-form

flexible printi

being composite and consisting of aninnerin-
fiexible curved base of aluminium faced exte-
riorly with electrolytically-deposited copper
and permanently adapted to fit the interior
support and a printing-surface of diiferent

material formed on or applied to the eurved |

base and 11113@0ch1 ther ewith, Subbmnm&lly
described. |

31. In a printing-press, the combination
with an interior form-support, of an exterior
curved circumferentially - discontinuons in-
flexible printing-form appliecable to and re-
movable from the support, the printing-form
being composite and consisting of an inner in-
flexible base of aluminium fawd exteriorly

withelectrolytically deposited copperand per-

manently adapted to fit the interior support
and a zine surface formed on or applied to the
curved base and integral therewith, substan-
tially as described. -
32. In a printing - press, the 001111)11:1@1;1011
with an interior form-support, of an exterior
curved circumferentially - discontinuoas in-
ng-form applicable to and re-
movable from lhe support, the printing-form
being composite and consisting of an innerin-
flexible curved base of ;-_Llummlum faced exte-
riorly with electrolytically-deposited copper
and permanently adapted to fit the interior
support dndmmmpl1r1m]0-surff:,ceeleet:0]} t-
ically deposited on the curved base and in-
tegral themmth substantially as described.
33. In a lel,HOﬂi"dD]llC printing-press, the
combination with an interior form - support,
of an exterior curved (31[(‘HIIIfeIeHLl(LHV—dl‘S-
continuous inflexible printing-form applica-
ble to and removable from the support, the
printing-form being composite and consist-
ing of an inner inflexible curved base of alu-
mininm faced exteriorly with copper and per-

manently adapted to fit the interior support

and a thin planographic zine printing-surface

electrolytically deposited on the curved base

and integral therewith, substantially as de-
scribed.

34, In a planographic printing-press, the

combination with an interior form- Support |

of an exterior curved circumferentially-dis-
continuous inflexible printing-form applica-
ble to and removable from the support, the
printing-form being composite and consist-
ing of an inner in: Cleuble curved base of alu-
mininm faced exteriorly with electrolytically-
deposited copper and permanently adapted to
fit the interior support and a thin plano-

graphie zine printing-surface clectrolytically

deposited on the- euwed base and integral
bhe] ewlth, substantially as described.

39. In a printing - press, the combination
with a suitable impression-surface and a se-
ries of Inking mechanisms, of a series of in-
terior form-supports and a series of exterior
curved circumierentially- discontinuous in-

 flexible printing-forms, each form applicable

to and removable from its support and ad-
Justable longitudinally and cll'eumferen-
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tially, the printing- forms being composite
and consisting of an inner inflexible curved
base of aluminium faced exteriorly with cop-
per and permanently adapted to fit the inte:
rior support, and a zinc printing -surface
electrolytically deposited on the curved base
and integral therewith, subgmntially as de-
seribed.

36. In a printing-press, the combination
with an impression-drum having a series of
discontinuous impression - surfaces and with

a series of inking mechanisms, of a series of

interior form- .supports and a series of exte-
rior curved circnmferentially-discontinuous
inflexible printing-forms, each form applica-

ble to and removable from its support and

adjustable longitudinally and circumferen-

tially, the printing - forms being composite
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“and consisting of an inner inflexible curved

base of aluminium faced exteriorly with cop-
per and permanently adapted to fit the in-
terior support, and a zine printing-surface
electrolytically deposited.on the curved base
and integral therewith, the printing-forms
being arranged on the impression-face ot the
drum and rotating positively therewith, sub-
stantially as described.

37. In a planographic printing-press, the

combination with a suitable 1mpression-sur-

face and a series of inking and dampening
mechanisms, of a series of interior form-sup-
ports and a series of exterior carved circums-
ferentially-discontinuous inflexible printing-
forms, each form applicable to and remov-
able from its support and adjustable longi-

‘tudinally and circumferentially, the print-

ing-forms being composite and consisting of
an inner inflexible curved base of aluminium
faced exter 101*157 with copperand permanently
adapted to fit the interior support, and a thin

planographic zine printing-surface electro-

662,855

lytically deposited on the curved base and in-
tegral therewith, substantially as deseribed.
3S8. In a planographic printing-press, the

combination with an impression-drum having
a series of discontinuous iinpression-surfaces

and with a series of inking and dampening
mechanisms, of a series of interior form-sup-

ports and a series of exterior curved circam--

ferentially-discontinuous inflexible printing-
forms, each form applicable to and remov-
able from its support and adjustable longi-
tudinally and circumferentially, the printing-
formms being composite and consisting of an
inner inflexible curved base of aluminiuam
faced exteriorly with copper and permanently
adapted to fit the interior support, and a thin
planographic zinc printing-surface electro-
lytically deposited on the curved base and in-
tegral therewith, the pnntmﬂ* -form being ar-
Ianﬂed on the impression-face of the drum
fmd rotating positively therewith, substan-
tially as described.

39. In a printing-press, the combination
with a two-part interior form -supporting

‘roller having a full roller J fixed to the qha,fb

and a seetlonal roller B loose on the shaft but
adapted to be adjusted circumferentially on
the roller J and to be held fixed in such ad-
justment, of an exterior curved circumfer-
entially-discontinuous printing-form, appli-
cable to and removable from the sectional
roller B of the support and adjustable longi-
tudinally on the sectional roller B, substan-
tially as described.

In testimony whereof I have Slﬂ‘ned my
name to this specification in the presence of
two subseribing witnesses. |

| EDWARD HETT.
Witnesses:
GEO. W. MILLS, Jr.,
EDWIN SEGER.
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