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To all whom it may concern:

Beitknown that I, EDWARD HETT, a ¢itizen
of the United States, and a resident of New
York, (New Dorp,) in the cotinty of Richmond
and State of New York, have invented certain
new and useful Improvements in Printing-
Presses, of which the following is a specifica-
tion.

Heretofore in the practical art of typo-
graphie or relief printing it has been found
necessary toresortto whatisknownas ‘“make-
ready ” in order to secure a clear and uniform
impression upon paper or similar material in
the printing and an impression such as will
faithfully and artistically reproduce the de-
sign in print on the paper in all its parts and
details and all in their true relative values.
The aggregate amount of time and of skilled
labor spent in this process of making ready
is enormous, and the percentage of cost which
it adds to typographic or relief-plate printing
is large. Nevertheless it is accepted as an
inevitable incident of the practical art. Mak-
ing ready ineludes the operation of ‘‘under-
laying” and ““overlaying,” the former being |
used to cure gross defects or irregularities in
the printing-surface by applying pieces of pa-
per or cardboard or other material to the back
of the form, and the latter being used to over-
come the minor defects or irregularities in
the printing-surface by building up the im-
pression-surface. The materials applied to
the back of the form and to the impression-
surfaceareknownas “‘ underlays”and < over-
lays,” respectively, and they are both referred .
to generally as ‘‘ make-ready.”

The necessity for make-ready arises partly
from irregularities and unevennesses and
lack of uniformity in the printing-surface or
of the printing-forms, referring not alone to
gross irregularities, but also to those fine and
almost imperceptible differences and varia-
tions and irregularities and unevennesses of
the plane of the printing-surface which affect
the relative valuesof thedifferent parts of the
printed impressions. . An unintended varia-
tion in the plane of the printing-surface other-
wise almostimperceptible will cause s marked
and intolerable imperfection in the printed
impression. As printing-forms have univer-
sally heretofore been made up it is impossi-
ble to get the various parts of the printing-

surface so accurately and exactly into the
same printing-plane or *‘type-high,” as it is
called, that clear and élean and true impres-
sions can be printed without resorting to the
processof making ready,and when sueh forms
are reproduced in electrotype-plates or in
stereotype-plates the original evil is not cor-
rected, but is made worse by the necessary in-
cidents of the respective reproduction proe:
esses, so that making ready is more than ever
necessary.

The necessity for make-ready does not arise
alone from actual variations in the plane of
the printing-surface, but from variations and
irregularities and lack of uniformity in the
supports for the various parts of the print-
ing-surface. Imperfectionsin printing-forms
of the latter class are mueh more subtle and
therefore more difficult to remedy than the
former class.

‘When original forms include cits or en-
gravings or stereotype or electrotype or half-
tone plates, these plates are universally
mounted on wooden blocks orskeleton metal
bases, which in their nature yield or spring,
some more and some less and always more
than the type, under the heavy pressure re-
quired to obtain clear and artistic impres-
sions, or when forms or parts of them, as
pages or culs or engravings, -are stereotyped
or electrotyped or otherwise reproduced and
the stereotype or electrotype or other relief-
plate, whether curved or flat, is mounted for
printing it does not accurately fit and contact
with the support at all parts. This is true
whether the plate is mounted on a base to
make it type-high in a form oron the bed or
cylinder or other support in a printing-ma-
chine specially constructed toreceive it. Be-
ing thus imperfectly supported, varions parts
of the plate will yield and spring or buckle
when in contact with its impression-surface.
This yielding orspringing of the various parts
of the printing-surface not only necessitates
the operations of make-ready, but it makes
those operations very uncertain and empir-
ical and is one of the greatest of the many
difficulties connected with this class of print-
ing, which requires the employment of a high
order of skilled labor. Thisisinoreapparent

when it is noted that it is essential that all
parts of the printing-surface be in exactly
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the same plane when itis being charged with
ink in order that it may be evenly and prop-
erly inked. If one part of the printing-sur-
face is elevated even slightly above the sur-
rounding portions, it not only receives too
much ink, but it takes the pressure of the
inking-surfaces, which mustbesoftand yield-
ing, off from the adjacent portions of the
printing-surface, so that they do not get their
full snpply of ink.

Where it has been attempted to print typo-

- graphieally by using a thin zinc sheet having

arelief printing-surface formed on it by etch-
ing with acid or otherwise and stretched upon
a supportin the press, the evils above pointed
out exist, for the reason that it is practically
impossible to cause the sheet to lie flat ipon
its support without wrinkling or buckling.
Thespringor yielding of the forms, whether
caused by theyielding of a base or the spring-
ing of a plate, renders it impossible to keep
the printing-surface of the forms in a true
plane at all times. If atrueplaneisattained
when the inking rollers or surfaces are per-
forming their function, the printing-surface
will not be in a true plane at other times and
when the impression is being taken. When
the impression is made by rolling contact be-
tween the printing and impression surfaces,
asin bed-and-cylinderorrotary machines, im-
perfections in the planes of these surfaces are
very detrimental to the printing. The parts

~ of onesurface which are farthest from the cen-

ter of rotation come in contact with the parts
of the other surface which are nearest the cen-
ter of rotation. This resultsina tendency of
the surfaces to slip upon each other during
theimpression. Thisslippage,whichisknown
in the art as “slurring,” when it actually oc-
curs causes a blurring of the impression and
of course is prohibitive of good printing. To
overcome this tendency of the surfaces toslip,
the printing and impression members are
usually directly and strongly geared together,
and they are universally provided outside the
printing and impression surfaces with broad
substantial friction-surfaces,known as ‘“‘bear-
ers,” which are. constructed and adjusted to
lie as nearly as possible in the plane of the
printing and impression surfaces. In order
to render these bearers effective to prevent
the slipping referred to, it is necessary to
apply a heavy pressure to them, which pres-
sure is often as great or greater than the
pressure necessary to produee a good impres-
sion. Presses therefore have to be built not
only to stand the heavy printing-pressure re-
quired in this class of printing, but to take
the additional strains caused by the heavy
pressures of the bearer-surfaces. - In multi-
color-printing presses it is desirable that the
paper or other material receiving amulticolor
design be held on the same impression-sur-
face during the entire series of impressions

in order that the series of colors may be

applied with certainty in accurate register.
This method of multicolor-printing has been

662,854

impossible heretofore, however, in fine relief-
printing, since a separate impression-surface
is required for each printing-surface on ac-
count of the overlaying necessary to secure

good impressions from each printing-surface.

As it is practically impossible to transfer pa-
per in web form from one impression-surface
to another and secure accurate register, all
fine multicolor relief-printing has therefore
been executed upon paper insheet form and
by separate successive operations at great
labor and expense and with only indifferent
results as to register.

In lithography the evils referred to do not
exist and clear and accurate printing in true
values is readily achieved without malke-
ready and for the reason that the printing is
done by a planographic surface, all parts of
which, the non-printing as well as the print-
ing portions, lie normally in one and the same
plane-—to wit, the printing-plane—and the
surface theretore readily lends itself to accu-
rate and exaect truing, insuring equality of
printing-pressure at printing portions of the
sarface and insuring equality of making con-
tact, which results are also contributed to by
the circumstance that the planes of the print-
ing - surface do not fall away between the
printing portions. . .

Although the planographic printing-sur-
face readily lends itself to accurate and ex-
act traing, in practice it is not so accurately
trued as to insure equality of printing-pres-
sure at the printing portions without the em-
ployment of some agency which is adapted to
compensate for slight defects in the plane of
the surface. These defects are recognized in
the lithographic art and are accepted as in-
evitable. Provision is made to compensate
for them in the thick soft impression-blanket
which is universally used in planographic
machines.. The use of such impression-sur-
faces is permissible in lithographic presses by
reason of the uniform nature of the plano-
graphic surface. The non-printing portions
of the printing-surface being in the same
plane as the printing portions act to support
the pressure of the soft blanket at the non-
printing portions of the surface and prevent
the sidewise yielding or slipping of the im-
pression-surface at the edges of the design
carrying portions of the printing which would
otherwise occur. and which is fatal to good
work in relief-printing. By reason of this
universal support of the impression-blanket
afforded by the planographie surface heavy
pressures can be and are used, such asare nesc-
essary to force the blanket into and make it
conform with the irregularities of the surface
and exert sufficient pressure at the lowest
portions thereof to produce a perfect impres-
sion. Such impression-surfaces would be ut-
terly useless in typographie or relief - plate
printing. Typographic orrelief-plate print-
ing on paper or simiiar material requires a
sharp pressure-contact between the printing
and impression surfaces without indentation
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or sidewise yielding or slipping, and so re-
quires a relatively hard impression-surface
having the capacity of yielding only in the
direct line of the pressure.

In wall-paper printing the evils practically
do not exist, for the reasons, among others,
that practically all the printing-surfaces are
intaglio and therefore have the advantages
possessed by planographicsurfaces, that the
pressuresemployed arerelatively light,the de-
signsare large and eoarse,the colors employed
arethinand wateryandarereadily transferred
by mnere contact, and the matter of values is
largely immaterial. Moreover, impression-
blankets are employed that are thick and soft
and yielding, ordinarily of very soft felt. Any
irregularities or unevennesses in the print-
ing-surface,even such as are gross in extent,
would be wholly obliterated and swallowed
up by such an impression-blanket, so far as
concerns any effect in the printing that wounld
be at all noticeable or material in wall-paper
printing.

Calico-printing is very similar to wall-pa-
per printing and the evils referred to do not
exist, and for the same reason and for the
further reason thatirregularities and uneven-
nesses in the fabric which is being printed on
are so much greater than those in the print-
ing-surface that the accommodations for the
former swallow up the latter.

In comparison with these contrasted arts
the designs employed in typographic or relief-
plate printing are relatively microscopically
delicate and fine and develop and proceed
upon and demand variations of values in the
printed impression such as are not required
in wall-paper or calico printing, the impres-
sion-surface is relatively hard and resistant,
the printing-pressures involved are greater,
the printing-contact is- sharper and more se-
vere, and the delicate and almost impercepti-
ble imperfections of the printing - surface
which are negligible and practically anno-
ticed and unknown in those arts become in-
tolerable in typographic or relief-plate print-
ing until corrected by making ready.

Many inventions have been made to perfect
and simplify and cheapen the process of mak-
ing ready, and impression-blankets have been
devised to automatically adjust the impres-
sion-sarface to the imperfections of the print-
ing-surface in the act of printing. These in-
ventions, like the process of making ready it-
self, all accept the evils of the imperfect and
uneven printing-suarface of the printing-form
and endeavor to cure it by building up em-
pirically or otherwise, manually or automat-
ically a matching imperfection in reverse in
the face of the iinpression member.

The present invention seeks to remove the
evils themselves, and to that end it has for
its object to so construct the typographic or
relief-printing surface and the printing por-
tions thereof that because of its inherent
character, with uniform inking and a uni-
formly-resistant impression-surface suitable

for typographic printing, a sharp, clear, and
perfect impression will be made without un-
derlaying and without overlaying and with
less pressure than is required when make-
ready is employed and so with less wear upon
the printing-surface and machinery.

In carrying out the invention the eutire
surface of the printing-form is primarily con-
structed type-high, -as well the non-printing
portions as the printing portions, and while
in this stage of its preparation advantage is
taken of the opportunity to shape and form
and size and finish the surface prior to the
applieation of the design to it with an accu-
racy and certainty impossible in any but a

‘plane or planographic surface, and in this

way every minunte part and portion of the sur-
face is brought with practical perfection to
the printing-plane or type-high in the exact
shape and form and size required for the
printing-form in the press, adapting the form
at that preliminary stage of its manufacture
to codperate with the corresponding parts of
the press. Having thus attained (for every
minute area of the surface) the accuracy of
printing required, I proceed by any accurate
and reliable means to etch out or cut out or
otherwise remove all those portions of the
surface which are to be non-printing por-
tlons, but insuch way as not toalteror change
or affect the plane of any of the remaining or
printing portions of the surface. Ithen ink
the printing-surface with form-inking rollers
having even and uniform surfaces and print
by compressing the papersharply and with the
necessary pressure between such printing-sar-
faces and an impression device whose surface
is relatively hard compared with the impres-
sion member in planographie wall-paper or
calico printing, beiug such as is suitable for
typographie printing and whichisatall points
of its surface uniformly plane and uniformly
yielding and resistant. Where the form is
made removable and of a material sufficiently
thin to yield under the pressures of printing,
it is constructed to accurately fit its suppor,
50 -that the printing-surface will Le firmly
and uniformly supported at every part in the
press. In its best embodiment the form is
made curved and circumferentially continu-
ous and tubalar. The printing-surface is
substantially integral with and removable
from and renewable upon a permanent base,
and the base is removably supported upon a
cylindrical support having a practically-con-
tinuous supporting-snrface, and the best re-
sults are obtained when the exterior of the
support is slightly tapered and the interior of
the tubular form is correspondingly tapered.
In this way a practically-perfect printing-sur-
face solidly and uniformly supported at every
part is obtained, which in connection with a
proper impression-surface will produce clear
and uniform aud perfect typographic or re-
lief- plate printing in true values without
make - veady. By my invention, therefore,

multicolor relief-printing of the finest quality
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may be performed on paper or similar mate-
rial in sheet or web form and the various
colors applied in approximately instanta-
neous succession and in perfect register with-
out the waste and expense incident to re-
peated handlings of the paper. To that end
I preferably employ a series of my improved
printing-surfacesarranged around an impres-
sion-drum provided with a sufficiently-hard
and uniformly yielding and resistant impres-
gion - surface, preferably continucus and
adapted to carry a web of paper or similar

~ material successively into contact with each
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printing-surface in approximately instanta-
neous succession. In the best form of my
invention also the series of printing-surfaces
used in any particular job of printing are of
the same size and shape and are removable
from their, supports and may be replaced
thereon interchangeably and always with
identically the same relation to each otherin
the press. I may, however, arrange a series
of curved or flat printing-forms upon a drum
or other device provided with a series of sup-
ports to receive them and bring them succes-
sively into contact with one or more impres-
sion-surfaces, each of which carries the pa-
per or other material to be printed succes-
sively into contact with the series of forms,
the paper not being removed from the im-
pression-surface until all the colers desired

‘have been applied.

My invention consists, therefore, not alone
in the printing-surface dbOVG deserlbed buat
also in other features hereinafter set out and
claimed, involving, among other things, such
a printing-surface when its printing-face is
curved and circumferentially continuous and
removable and replaceable upon a perma-
nent base; also, when such printing-form is
hollow and tubular and removably mounted
upon a support and interiorly tapered and re-
movably mounted on an exterior tapered sup-
port; also, when such a printing-form com-
prises a strengthening-base and an outer sur-
coating; also, When the characteristics
of the 5111‘faee as 130 size and shape are de-
termined by those of the base; also, when the
coating is substantially integral with the base
and removable and replaceable thereon with-
out destroying the base; also, when a series
of such printing-surfaces are employed in
multicolor-printing in approximately instan-
taneous succession; also, when for this pur-
pose a series of identically shaped and sized
printing-surfacesareemployed,and also when
acommon impression-surface or a central im-
pression-drum of the character described is
combined with a series of such printing-sur-
faces.

The accompanying d;g;
a part of this specificats

P

gs, which form
how two forms

of multicolor, typographivy.r relief printing
pressesand the printing-surfaces used therein
embodying my invention.

Figures 1 and 2 are side elevations of the
machine looking from opposite directions.

662,854

Fig. 8 is a central vertical longitudinal sec-
tion of the machine. Fig. 3*is a broken sec-
tional view, on an enlarged scale, illustrating
a detail. Fig. 41is a central vertical trans-
verse section of the machine. Figs. 5, 6,and
7 are detail views, on a larger scale, of the
typographic or relief printing plate orsurface.
Fig. 8 is a broken sectional view illustrating
a modification. TFig. 9 is a side elevation of

- machine adapted to print a multicolor de-

sign upon paper in sheet form. Fig. 10is a
central vertical longitudinal section. Fig.
11is a central vertical transverse section, and
Figs. 12, 13, 14, and 15 are detail views of
the same. Fig. 16 is a central vertical lon-
gitudinal section of a modified form of sheet-
press.

Like numerals in the several d rawings in-
dicate the same parts.

Referring now to Figs. 1 to 4, inclusive,
which iilustrate the preferred form of press,
10 is the frame of the machine. 11 is a cen-
tral impression-drum which is driven in any
suitable way from the main source of power
and drives all the other parts of the machine
positively with it. 12 indicates the print-
ing-surfaces, a series of which are arranged
upon the impression-face of the drum. They
are all preferably driven positively with one
drum. They will be deseribed more in de-
tail hereinafter. There are a series of ink-
ing mechanisms 13, one full set of mech-
anism for each printing-surface, the ink be-
ing applied to the printing-surface in each
case by a group of form-inking rollers hav-
ing uniform surfaces. The details of this
inking mechanism form no part of my pres-
entinvention, and theytherefore are not:fully
described here. Itisenough tosay thateach
inking mechanism includes an ink supply or
fountain 30, a ductor-roller 31, a series of ink-
distributing orink-transferring rollers 32, and
finally four form-inking rollers 33, having
uniform ink -applying surfaces adapted to

| bear upon the printing-surfaceand to sultably

ink that surface. Each inking mechanism is
mounted upon a swinging frame 34, and is
thereby capable of being adj usted to-ward and
from the printing-surface and of being swung
up wholly out of the way of the printing-sur-
face when it is desired to remove the latter
from the press. This is accomplished by
worm 24, fixed on a shaft 29* and working in
asuitable gearing fixed to theswinging frame.
Each inking mechanism has an operating-
shaft 29, and these shafts are each provided
with a beveled gear 27 and are all operated
from a common beveled gear-wheel 26, cen-
tered with the drum and revoived by any
suitable mechanism.

14 is the paper-roll carried on the proper
supporting parts of the press and supplying
paper to the press in the web. The rollers 15
are suitable. guiding-rollers for guiding the
paper web 16 to the dram of the press. 17is
a suitable guiding and delivering and cutting
mechanism for guiding the paper web as it is
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662,854 5

delivered from fhe press and eutting it into
sheets. Thedetails of these mechanisms form
no part of the present invention and need not
be here described.

The printing-surfaces, of which a series of
eight are shown in the drawings, are arranged
in & machine organized for multicolor-print-
ing about the impression-face of the central
drum and are carried in boxes 18, which are
movable in radial slideways and are adjust-
able radially on pressure-rods 19, by which
theadjustment of the contact or printing pres-
sure of each printing-surface upon the paper
on the central impression-drum can be sepa-
rately controlled. The printing-surfaceslike-
wise can be moved in toward and out from
the impression-face of the drum through a le-
ver 20, centered with the drum, which acts
upon toggle-levers 207, carrying the pressure-
rods 19. The details of this mechanism form
no partof this present invention and need not
be here further described. The printing-sur-
faces or their supports are also preferably
provided with frietion or bearer surfaces 35,
one at each end, which codperate with similar
surfaces 36, arranged at the ends of the im-
pression-drum, the surface of the bearers for
each member of the printing-couple being lo-
cated accurately in the plane of the respec-
tive printing and impression surfaces. These
bearers are similar to those universally pro-
vided in machines for printing from relief-
surfaces and may be of any usual construe-
tion. As used in connection with my im-
proved printing-surface, however, the bearers
do not have the same or as important fune-
tions as when used in connection with ordi-
nary relief-surfaces. The primary object of
their use in my machine is to take up the
spring of the parts, and thereby maintain a
uniform pressure per unit of the printing
area of the printing-surface at all times, the
same when a light or opeun part of the design
is in contact with the impression-surface as
when a heavier or darker part is being print-
ed from. For this reason they do not need
to be made as heavy and substantial as here-
tofore.

I have illustrated in Figs. 8* and 8 two
forms of bearers to be used in connection
with the press shown in Figs. 1, 2, 3, and 4,
that shown in Fig. 3* being the form preferred.
In this construection the bearers 35 for the
printing-surface are formed integrally with
the printing-surface, the ends of the tube or
other surface being for this purpose protect-
ed from the acids in the etching-bath. Thus
new bearers are secured for each new print-
ing-surface, and it is insured without ineas-
urement or adjustment that they will be ex-
actly in the plane of the printing-surface,
which is a very important advantage, in that
all possibility of creeping or ““slurring,” as it
is called, of the printing and imnpression sur-
faces, due to the printing-surface not being
in the plaue of the bearer-surfaces, is avoid-
ed. Iu Fig. 8 the bearers for the printing-

surface are shown as carried by the support-
ing-eylinder instead of by the printing-form,
one bearer, as shown, being formed by a
shoulder or collar 35* on one end of the sup-
porting-cylinder and the other being formed
by a removable collar or ring 35°, which also
acts as a clamp to secure the form on its sup-
port.

The impression device of my invention is
one which has the hard surface that is suit-
able for and is required in typographic print-
ing,and which surface is uniformly level and
aniformly yielding and resistant at all points
which contact through the paper with the
printing-form and in my preferred form of
press is continuous and in the form of a4 drum,
and a large central drum surrounded on its
impression-face with a series of printing-sur-
faces, hereinafter described. This uniformly
level and uniformly yielding and resistant
typographic impression-surface may be at-
tained in a number of ways, the details of
which form no part of the present invention.
For example, the impression-surface may
consist of an iron-faced cylinder, the iron
face of which is turned true and finished ac-
curately. On this is wrapped a single thick-
ness of press-hoard and on the press-board
a single thickness of suitable Manila paper.
Other ways of making the impression -sur-
face may be employed. It is essential that
the sarface shall be suitable for typographie
printing and as compared with the impres-
sion-surfaces used in other classes of print-
ing have the relatively hard but yielding
character of the ordinary impression-surfaces
used in the typographic art. It is also es-
sential that the surface shall be uniformly
level throughout and nniformly yielding and
resistant throughout in order to codperate
with the improved typographic printing-sur-
faces of my invention in doing away with the
necessity of make-ready.

The printing-surfaces of my invention are
of a peculiar construetion, resulting from the
fact that they are prepared in a peculiar way.
The printing-surface is primarily & ~lano-
graphic surface prepared as if fu _.ano-
graphic or lithographic printing—that is to

‘say, every part and portion of its surface that

is to actas a printing-surface is originally full
type high. While the surface is in this stage
of its preparation and before the design is ap-
plied to it I painstakingly shape and form and
size and proportion it and finish and level its
surface in every minute portion to the shape
and form and size and printing height and
plane required in the press, thereby at this
stage in its manufacture adapting it accu-
rately and exactly toits seat in the.press and
to codperate there with the proper codperat-
ing partsof thenressin printing. Thisprepa-
ration must - vefully executed, more so
than is requi ~hen the surface is to be
used for plan...aphic printing. The accu-
rate sizing and shaping of the tube may be
accomplished in any suitable way. Ihavede-
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vised and hereinafter describe several meth-
ods by which it may be satisfactorily done.
I then in any suitable manner etch out or re-
move the non-printing portions of thesurface,
80 as to sink them to sufficiently lower levels,
but in such way as not to change or alter or
affect the previously-attained common and
uniform printing-level of all the printing por-
tions of the surface. I prefer to do this by
the method of transferring and etching used
in lithography, carrying the etching further,
however, and to the extent known as ‘‘deep
otching” and which has been employed to
produce relief-plates, and where desirable the
process may be supplemented by mechanical
routing out; butthisdeep-etching processand
any other process or manipulation employed
in removing the non-printing portions of the
surface must be so conduacted as not to al-
ter or change or affect the type-high print-
ing-level of the remaining printing portions
of the surface. Thus the printing and non-
printing portionsare integral—thatis, perma-
nently united together, but occupying differ-
ent levels. '
One method of producing a uniformly plaue
and even surface adapted to be developed
into a relief printing-surface in accordance
with my invention is to first provide a base

‘preferably adapted to thereafter becomea per-

manent part of the machine. To that end I
painstakingly shape and form and size a suit-
able piece of material, preferably metal and
hard metal, as ivon or copper, and finish and
level its surface in every minute portion to
the shape and form and size which will adapt
it when provided with a printing surface or
coating to cobperate with the other parts of
the pressin printing. W here the baseis made
of thin material, such as would yield or spring
under the pressure required in printing, it is
also constructed to so aceurately fit its sup-
port in the machine that it will be substan-
tially and uniformly supported at all parts
during the printing operation. Inanyevent

it is constructed tojbe removable and replace--

able and accurately fit its seat in the ma-
chine. I then apply to the surface of the
base by any suitable means, preferably by

the electrodeposition of a metal, a uniformly

thick even layer or coating of material adapt-
ed to become a relief printing-surface, and
where the base is to become a permanent part
of the machine the coating is adapted to be
removed and replaced upon the base without
changing or destroying the surface of the
base. By this method a uniformly plane and
even surface of the required size and propotr-
tions is obtained, the described characteris-
tics of the surface being attained through and
fixed by those of the permanent base. When

the coating hasbeen made intoa printing-sur-
face and printed from as desired, it may be re-
moved from the permanent-base in any suit-
able way, either by mechanical means or by
chemiecal means, or by boih, care being taken
not to disturb or destroy the surface of the

662,854

base, and then a new coating way be applied
to the base, and if applied under the same
conditions as the former coating the new one
will be of the same shape and dimensions as
the formerone,its characteristics in anyevent
being fixed by those of the permanent base.
Another method of forming the blank or plane
surface is to cast the printing-form of any
suitable material in a mold having a sur-
face painstakingly shaped and proportioned
to give the required plane and even surface
to the form and adaptit to codperate with the
other parts of the press. When this method
is adopted, I preferably cast a layer of metal
under pressure onto a permanent base. ' For
both of these methods of construction of a
blank form I have applications now pending,
and especially Serial No. 735,446, filed Novem-
ber 1, 1899, and Serial No. 701,196, filed Janu-
ary 8, 1899, My inventionisnotlimited, how-

" ever, to either of these methods of construc-

tion, as the original plane surface of my form
may be made in other ways—as, for example,
it may be turned or planed or ground or rolled
in a suitablelathe orother machine,or where it
is in tubular form it may be drawn or an outer
shell may be drawn or shrunk onfo an inner
strengthening - shell. After the use of any
one of the composite printing-surfaces above
described for the printing of a full edition
the surface layer may be removed in any suit-
able way, as by powerful acids or by cutting
the same down or turning it down in a lathe
and a new surface layer firmly applied for
the next printing job. Whenever a cast or
drawn tube or a tube formed from a rolled
sheet is used after the printing has been com-
pleted, the metal is melted down to be reused
in forming new tubes. By most of these
methods a cheap typographic or relief plate
is quickly obtained that is nevertheless accu-
rate and successful in the printing without
make-ready.

In practice I prefer to make the surface of
my forms of metal, zinc being the inost suit-
able, and where a coating is applied to a per-
manent base I prefer to apply the coating by
electrodeposition and to make the base of a
different material and preferably of a differ-
ent color from the coating. For instance,
where zine is employed for the coating the
base may be made of copper or of iron or steel
coated with copper, or copper or iron coated
with gold, or similar non-corrosible metal.
The coating also may consist of two or more
layers of different materials, as of successive
layers of elecirodeposited copper and zine or
nickel. This composite form of coatingis de-
sirable where a coating of considerable thick-
ness is required.

The printing-surface I prefer to make
curved as to its printing-face, and when in-
tended for use in my preferred form of press
is preferably circumferentially continuous
and eylindrical, as shown in Figs. 1 to 8, in-
clusive. I preferalsoto make it tubularand
involving two parts—namely, a hollow tubu-
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Iar printing-surface and an interior support
on which the tubular printing-surface is re-
movable and replaceable, as shown in the
drawings.. The interior support is shown at
21 in Fig. 7. It supports the printing-tube
from end to end at every point of the circum-
ference. The printing-tube itself is prefer-
ably a composite tube consisting of an inner
strengthening-shell, as, say, of copper, (shown
at 22 in Figs. 5, 6, and 7,) and au outer surface
layer, preferably of a different material, as,
say, of zinc, (shown at 23 in Figs. 3%, 5, 6, 7,
and 8.) This outer surface of the printing-
tube may be of any suitable material to re-
ceive as a transfer the design or picture orv
letter-press that is to be printed, for exam-
ple, after the mannerof transferringin lithog-
raphy. The surface may then be developed
into a typographic or relief printing-surface,
as by deep etching, by the use of suitable
acids in the manner known to those skilled
in theart. Asiscommon in such developing
portions of the surface not occupied by the
design or parts of it may be mechanically
routed out in a routing-machine. in order to
save the expense of etching large quantities
of metal and the danger of simultaneously
overetching the delicate parts of the design.
The physical result of this development of
the planographic surface into a typographic
orrelief-printing surfaceis roughly indieated
in Figs. 3%, 7, and 8. The effects are of course
but erudely shown in said drawings. Where
a permanent base is used, the development of
the printing-surface should not be carried
beyond the outer layer or coating, so as to
injuareor destroy the surface of the base. The
characteristicof the typographicorrelief plate
when sodeveloped, however, is that the points
and lines and areas of the surface which
are to carry ink and so print lie all of them
exactly and accurately in the plane of the
original planographic surface, or substan-
tially so, in consequence of which fact and
the uniformly yielding and rvesistant charac-
ter of the impression-surface the printing
which T achieve is at once uniform and even
and of a fine quality and does not require un-
derlaying or make-ready any more than does
lithographic printing and does not require
the degree of pressure to accomplish an even
and full and uniform printing that is ordi-
narily required for typographic or relief plate-
printing. Tigs. 5and 6 are perspective views
of the composite printing-tube showu in sec-
tion in Fig. 7, but removed from its interior
support. [Fig. 6 shows the tube after its sur-
face has been accurately prepared as a plano-
graphic surface, but before the design has
been applied to it. Fig. 5 shows the same
tube after the design has been applied to it
and after the nou-printing parts of the sur-
face have been etched out or removed. Fig.
7 is supposed to represent a section through
TFig. 6 so far as coneerns the composite print-
ing-tube,.

While I prefer to make the printing-tubes

7

integral throughout, it is manifest that my in-
vention would be embodied in printing-sur-
faces made up of sections, and especially lon-
gitudinal sections, successively placed upon
asuitable support, asindicated in Fig. 8, each
section in snch case constituting a complete
unitary printing-form.

I prefer to employ a series of printing-sur-
faces such as I have described and in a ro-
tary multicolor press such as is shown in the
drawings. Insuch case the series of original
surfaces must be, for purposes of register, of
predetermined relative shape and size and
preferably are identical in shape and size and
surface character and adapted to receive a
series of related transfers of registering de-
signs, each surface printing ordinavrily a dif-
ferent color. In transferring these register-
ing designs in an accurate and related man-
ner to such a series of identical printing-sur-
faces recourse may be had to the improved
methods devised by me and for which appli-
cations are now pending, and especially Serial
No. 703,082, filed January 23, 1899, - This pre-
determined relative shape and size of a series
of printing-surfaces intended Lo codperate in
printing a multicolor design is readily and re-
liably attained by the method of constructing
the printing-forms first described herein,since
a suitable number of bases of predetermined
relative size and shape having been once ob-
tained any nwinber of printing-forms, or any
number of successive series of printing-forms
of predetermined relativeshape and size, may
be obtained quickly and cheaply and without
fine and difficult measurements. Thisisdone
by applying a coating of predetermined thick-
ness to a series of bases of predetermined
shape and dimensions, the thickness of the
coating being readily determined by the char-
acter of treatmment in the electrolytic bath,
all as more fully described in my prior pend-
ing application, Serial No. 735,446, before re-
ferred to. *While it is desirable to have a co-
operating series of forms of the same prede-
termined shape and dimensions and inter-
changeable in the press, as by this construc-
tion mistakes and confusion'are avoided,such
construction is not essential, as perfect regis-
ter might be attained with forms of different
relative sizes. Forinstance, one form might
be twice or any multiple of the size of another,
orif aseriesof identical designs are arranged
cireumferentially on a formn another form
might have a circumferential extent equal to
one of those designs or any multiple of one
of them, all as more fully described in my
application Serial No. 735,446, referred to.
When a series of printing-surfaces are pro-
vided with a series of designs accurately ap-
plied in a related manner in accordance with
my improved methods referred to, it is desir-
able that the printing-surfaces should have
accurate predstablished seats in the press,
whereby their position in the press with rela-
tion to each other and to the other codperat-
ing parts of the press may be accurately de-
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termined both longitudinally and circumfer- | set of these guide-serews for each form hav-

entially and at once without measurements
In my preferred
form of machine the position of the printing-
tubes is fixed circumferentially by the ribs
22" on the inner side thereof, which fit in ecor-
responding grooves in the form-support, a
marked rib in a marked groove, and longitu-
dinally by the adjustably-fixed stop shoulder
orcollar 21', serewed upon one end of the sup-
porting-eylinders 21. The supporting-eylin-
der is removably and adjustably fixed on the
shaft 21*, which shaft is removably supported
in predetermined position in the machine.

When used in the form of press which
prints upon a continuous web of paper, I
prefer to make my printing-surface circum-
ferentially continuous, and wmy invention
renders that type of printing-surface avail-
able for relief or typographic printing, and
great advantages are gained thereby in hav-
ing the whole surface space of the printing
device available for use in arranging the
design or designs upon it, as well as in the
printing operation itself, differing in this re-
spect. from the ordinary rotary press now in
use for relief or typographic printing where
sectional forms have to be wedged or clamped
in place or flexible sheets have to be bent and
clamped in place, which prevents printing
being done where the wedges or clamps are
located and renders register uncertain and
accurately uniform type-height unattainable
and greatly limits and hampers the character
of design that can be printed by the printing-
surface as a whole and the amount thatcan be
doneand thequantity of paperrequired where
the printing is on the web, and generally the
economy and perfection of the printing.

In Figs. 9 to 15 I have illustrated a second
form of press adapted toearry out my methods
of multicolor printing, this form of maechine
being particularly designed to print multi-
color designs upon paper or similar material
when in sheet form. Referring now to these
figures, A represents the main frame, and B
a large drum or cylinder mounted on its shaft
S, carrying a series of printing-forms F—one
for each of the series of colors that the ma-
chine is designed to print at one operation.
In the machine shown there are four of these
forms, and in ecarrying out my preferred
method these forms are identical in shape
and size and are removably and replaceably
supported in preéstablished seats upon the
supporting - eylinder. These seats may be
formed by anysuitable form of guiding means,
those illustrated consisting of a shoulder or
stop b, Figs. 11 and 12, which extends com-
pletely around the supporting-drum and is
adjustably connected thereto, as shown, and
forms a common guide for fixing the longitu-
dinal position of all the forms alike. The

transverse or circumferential position of the
forms is adjustably fixed by set-screws c,
carried by lugs d, arranged transversely of
the drum between the forms, as shown.

One

ing been once fixed is thereafter permanently
maintained in their adjusted position, there-
by constituting one member of a preéstab-
lished seat, the other guiding member of
which is formed by the stop or shoulder.b.
In order to securely hold a form in its seat,
the set-screws opposite the fixed ones are set
up against the opposite side of the form, and
a screw-operated sliding clamp e is provided
to hold the form against the shoulderb. The
shoulder 0 and the elamps e are undercut, as
shown, for the purpose of insuring that the
forms will lie snugly and with their whole
surface-contact upon their supports. It will
be noted that the series of seats for the forms
upon the supporting-drum B constitute a
series of form-supports having a fixed pre-
established relation to each other and to the
cobperating parts of the press. I represents
an impression-cylinder preferably construct-
ed to cooperate with each form in succes-

sion, and tothat end is in the machineshown ¢

made one-fourth the diameter of the form-
cylinder and is provided with an impression-
surface preferably of the character herein-
before deseribed equal in extent to the sur-
face area of the forins. This cylinder is pref-
erably provided with a set of grippers ¢, such
as ave ordinarily employed in sheet-carry-
ing eylinders. These grippers are operated
by any usual form of operating means em-
ployed in machines having multirevolution
impression - cylinders, it being only neces-
sary to state that they should be such as to
operate the grippers to receive and deliver a

:sheet only after the desired number of colors

have been applied thereto.. Usually this op-
eration would take place only at each com-
plete revolution of the form-cylinder; but it
is manifest that it might take place in the
machine shown at every one-half revolution
or at every one-fourth of a revolution if it
were desired to print in two colors or one
color. In this form of press the bearers f for
the printing member may be formed directly
on the forms, as before deseribed and as
shown in Fig. 12, and the bearers j for the
impression member may be formed as shown
in Fig. 3* and in Rig. 14, or they may consist
of extensions of the impression - surface I
itself, as shown in Fig. 12. Asshown in Fig.
14, the bearers for the printing member are
formed at one side by the shoulder O’, which
in this form is preferably made integral with
the form-cylinder, and at the other side by
the sectional clamp ¢', firmly held in a seat
on the form-cylinder by suitable bolts. In
this form the bearers ;' for the impression
member are formed directly on -the ends of
the impression-cylindersI. The impression-

cylinder is preferably geared to the form-cyl--

inder by a gear k, fixed on shaft K, which
gear meshes with a gears,carried by theshaft
S of the form-cylinder. A feed-board G and
a delivery mechanism D are associated with
the impression-cylinder Iin the usual way,as
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shown. "The impression - cylinder may be
separaied from the form-cylinder and its
pressure adjusted by the links ¢, which are
connected to the sliding boxes %?, in which
the shaft & of the impression-ecylinder is
mounted. The links are connected at the
gther end to and operated by a disk or plate
T, journaled concentrieally ‘with the form-
cylinder and controlled Ly the screw-oper-
ated arm #. A series of inking mechanisms
M are provided—one for each form. These
inking mechanisms must be arranged to co-
operate each with a particular form, and to
this end they are’independenily and slidably
mounted in the frame of the machine, as
shown. In order to bring each inking mech-
anism into codperation with its form, the slid-
ing frame is connected by a bar m with a
cam 7, mounted on the shaft S of the form-
cylinder, a barm and a cam 7 being provided
at each end of the machine, asshown in Fig. 11.
Each inking mechanism consists of a supply-
fountain O, a series of distributing-rollers P,
and a series of form-rollers Q. 1In orderthat
these rollers may be properly driven, they
are geared together by suitable gearing p, as
shown, and in order that they may be driven
in unison with the form-eylinder they are con-
nected by a chain of gears p’ with the gears,
carried by the shaft of the form-cylinder.
To provide for the rising and falling move-
ments of the inking mechanism, intermediate
gear p* is mounted upon a pair of links p?,
one end of one of which is pivoted on the
shaft p* of the ink-distributing mechanism,
and one end of the otherlink is pivoted upon
a stud p° carried by a bracket projecting
from the main frame A. Thestud p°carries
also the gear p®% which by this construction
is kept constantly in mesh with gear s and
which forms the first member of the chain of
gears for driving the inking mechanism.
This driving and controlling mechanism is
duplicated foreach inking mechanism. The
impression-eylinder may be duplicated at the
other end of the machine, as shown at I',
care being taken toselect the proper arrange-
ments of feed and delivery devices to prop-
erly supply the sheets to and receive them
from the impression-cylinder when thus ar-
ranged, such forms of those devices beingin-
dicated at G' and D', respectively. When
the impression-cylinder is duplicated, the
inking mechanism must be correspondingly
duplicated, as shown, in order that a fresh
supply of ink may be applied to each form
for each printing operation. The machine
may be driven in any sunitable way, as by
the gear U, carried by the shaft S of the form-
eylinder,

In Fig. 16 I have illustrated a second form
of machine, adapted to print a multicolor de-
sign upon paper or similar material in sheet
form. In this machine two form-carriers B’
B*are mounted in a frame A’, each carrying a
serieg of forms F, all of which are adapted to
cooperate with a single impression-cylinder

5

1% The forms are the same in eonstruetion
as those used in the form of machine shown
in Figs. 9 to 15 and previously described, and
the forms are seated and held upon their sup-
ports in the same way. A separate inking
mechanism M'is provided foreach form, and
these are mounted and operated in the same
way and by the sanie means shown and de-
seribed in connection with the first form of
sheet-press. The machine is driven from
shaft v, and snitable fesd and delivery de-
viees G and D? are provided.

Manitestly a part of the series of printing-
surfaces in either form of press might be de-
veloped into planographic printing-surfaces
without departing from my invention, the
printing-surfaces of one character register-
ing in the printing with the printing-surfaces
of the other character as well as with one an-
other. In such case the planographic print-
ing-surfaces would require dampening mech-
anisms in the printing-press.

I de not herein claim the process or proe-
esses herein shown and described, as they
form the subject-matter of another applica-
tion filed simultaneously herewith, Serial No.
757,649,

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

1. Inatypographicprinting-press;the com-
bination with a printing - form having the
printing portions of its surface all lying accu-
rately and uniformly in the one and the same
original type-high surface of the form and
integral with the non-printing portions which
lie below that surface, the non-printing por-
tions having been removed or etched out
after the original uniform surface had re-
ceived its otherwise final size and shape ac-
curately adapting it to cobperate with the
other parts of the press, and removed without
affecting the printing portions, of a suitable
inking mechanism including form-inking
rollers having uniforin surfaces, and an im-
pression device having a hard surface suit-
able for typographie printing, which surface
is uniform and uniformly yielding and re-
sistant at all points, whereby uniform typo-
graphic or relief - plate printing may be
achieved without make-ready, substantially
as deseribed. '

2. Inatypographic printing-press,the com-
bination with a curved printing-form having
the printing portions of its surface all lying
accurately and aniformly in the one and the
same original curved type-high surface of the
form and integral with the non-printing por-
tions which lie below that surface, the non-
printing portions having been removed or
etched out after the original uniform curved
surface had received its otherwise final size
and shape accurately adapting it to codperate
with the other parts of the press,and removed
without affecting the printing portions, of a
suitable inking mechanism including form-
inking rollers having uniform surfaces, and
an impression device having a hard surface
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suitable for typographic printing, which sur-
face is uniform and uniformly yielding and
resistant at all points, whereby uniform typo-
graphic or relief- plate printing may be
achieved without make-ready, substantially
as deseribed.

3. Inatypographicprinting-press,the com-
bination with a curved ecircumferentially-
continuous printing-form having the printing
portions of its surface all lying accurately
and uniformly in the one and the same origi-
nal. curved circumferentially - continuous
type-high surface of the form and integral
with the non-printing portions which lie be-
low that surface, the non-printing portions
having been removed or etched out after the
original uniform curved circumferentially-
continuous surface had received its otherwise
final size and shape accurately adapting it to
codperate with the other parts of the press,
and removed without affecting the printing
portions, of a suitable inking mechanism in-
cluding form-inking rollers having uniform
surfaces, and an impression device having a
hard surface suitable for typographic print-
ing, which surface is uniform and uniformly
yielding and resistant at all points, whereby
uniform typographic or relief-plate printing
may be achieved without make-ready, sub-
stantially as deseribed.

4. In a multicolor typographic printing-
press, the combination with a series of print-
ing-forms, all the printing portions of the
surface of each one of which lie accurately
and uniformly in the one and the same origi-
nal type-high sarface of the form and are in-
tegral with the non-printing portions which
lie below that surface, the non-printing por-
tions having been removed or etched out
after the original uniform surface had re-
ceived its otherwise final size and shape ac-
curately adapting it to codperate with the
other parts of the pressand removed without
affecting the printing portions, of a series of
suitable inking mechanisms each including
form-inking rollers having uniform surfaces,
and a common impression device having a
hard surface suitable for typographic print-
ing, which surface is uniform and aniformly
yielding and resistant atall points, whereby
uniform typographic or relief - plate multi-
color printing may be achieved without
make-ready, substantially as described.

5. In a mulsicolor typographic printing-
press, thecombination with a series of curved

_ printing - forms all the printing portions of
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the surface of each one of which lie accu-
rately and uniformly in the one and the same
original curved type-high surtace of the form
and are integral with the non-printing por-
tions which lie below that surface, the non-
printing portions having been removed or
etched out after the original uniform curved
surface had received its otherwise final size
and shape accurately adaptingit tocodperate
with the other parts of the press and removed
without affecting the printing portions, of a
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series of suitable inking mechanisms each in-
cluding form-inking rollers having uniform
surfaces, and a common impression device
havinga hard surfacesuitable fortypographic
printing, which surface is tiniform and uni-
formly yielding and resistant at all points,
whereby uniform typographic or relief-plate
multicolor printing may be achieved without
make-ready, substantially as described.

6. In a multicolor typographic printing-
press, the combination with aseries of curved
circumferentially-continuous printing-forms,
all the printing portions of the surface of
each one of which lie accurately and uni-
formly in the one and the same original
curved circumferentially - continuous type-
high surface of the formn and are integral
with the non-printing portions which lie be-
low that surface, the non-printing portions
having been removed or etched out after the
original uniform curved circumferentially-
continuous surface had receivedits otherwise
final size and shape accurately adapting it to
cooperate with the other parts of the press
and removed without affecting the printing
portions, of a series of suitable inking mech-
anisms. each including form-inking rollers
having uniform surfaces, and a common im-
pression device having a hard surface suit-
able for typographie printing, which surface
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is uniform and uniformly yielding and resist-

ant at all points, whereby uniform typo-
graphic or relief- plate multicolor printing
may be achieved without make-ready, sub-
stantially as described.

7. In a typographic printing - press, the
combination with an interior form-suapport
and an exterior rewovable and replaceable
hollow printing-form, having the printing
portions of its surface all lying accurately
and uniformly in the one and the same origi-
nal type-high surface of the form and inte-
gral with the non-printing portions which lie
below that surface, the non-printing portions
having been removed or etched out after the
original uniform surface had received its
otherwise final size and shape, accurately
adapting it to cobperate with the other parts
of the press, and removed without affecting
the printing portions, of a suitable inking
mechanism ineluding form-inkingrollershav-
ing uniform surfaces, and an impression de-
vice having a hard surface suitable for typo-
graphic printing, which surface is uniform
and uniformly yielding and resistant at all
points,whereby uniform typographicor relief-
plate printing may beachieved without make-
ready, substantially as described.

8. In a multicolor typographic printing-
press, the combination with a series of in-
terior form-supports and a series of exterior
removable and replaceable hollow printing-
forms, all the printing portions of the surtace
of each one of which lie accurately and uni-
formly in the one and the same original type-
high surface of the form and are integral
with the non-printing portions which lie be-
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low that surface, the non-printing portions
having been removed or etched out after the
original uniform surface had received its
otherwise final size and shape accurately
adapting it to codperate with the other parts
of the press and removed without affecting
the printing portions, of a series of suitable
inking mechanisms each including form-ink-
ing rollers having uniform surfaces, and a
common impression device having a hard sur-
face suitable for typographic printing, which
surface is uniform and uniformly yielding
and resistant at all points, whereby uniform
typographic or relief-plate multicolor print-
ing may be achieved without make-ready,
substantially as described.

9. In a multicolor typographic printing-
press, the combination with a series of in-
terior form-supports and a series of exterior
removable and replaceable hollow curved cir-
cumferentially-continuous printing-forms,all
the printing portions of the surface of each
one of which lie aceurately and uniformly in
the one and the same original type-high sar-
face of the formm and are integral with the
non-printing portions which lie below that
surface, the non-printing portions having
been removed or etched out after the original
uniform surface had received its otherwise
final size and shape accurately adapting it to
cobperate with the other parts of the press
and removed without affecting the printing
portions; of a series of suitable inking mech-
anisms, each including form-inking rollers
having uniform surfaces, and a common im-
pression device having a hard surface suit-
able for typographic printing, which surface
is npiform and uniformly yielding and resist-
antatall points,whereby uniform typographic
or relief-plate multicolor printing may be
achieved without make-ready, substantially
as deseribed.

10. In a multicolor typographic printing-
press, the combination with a series of iden-
tically-shaped printing-forms,all the printing
portions of the surface of each one of which
lie accurately and uniformly in the one an
the same original type-high surface of the
form and are integral with the non-printing
portions which lie below thatsurface, the non-

printing portions having been removed or
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etched out after the original uniform surface
had received its otherwise final size and shape
accurately adapting it to codperate with the
other parts of the press and removed without
affecting the printing portions, of a series of
suitable inking mechanismng each including
form-inking rollers having uniform surfaces,
and a common impression deviee having a
hard surface suitable for typographie print-
ing, which surface is uniform and uniforinly
yielding and resistant at all points, whereby
uniform typographie or relief-plate printing
may be achieved without make-ready, sub-
stantially as described.

11. In a maulticolor typographic printing-
press, the combination with a series of iden-

i

I tically-shaped curved circumferentially-con-
tinuous printing-forms, all the printing por-
tions of the surface of each one of which lie
accurately and uniformly in the one and thé
same original curved circumferentially-cor-
tinuous type-high surface of the form and are
integral with the non-printing portions which
lie below that surface, the non-printing por-
tions having been removed or etched out after
the original umiform curved circumferen-
tially-continuous surface had received itsoth-
erwise finalsizeandshapeaccuratelyadapting
it to codperate with the other partsof the press
and removed without affecting the printing
portions, of a series of suitable inking mech-
anisms each. ineluding form-inking rollers
having uniform surfaces, and a common im-
pressiondevice having a hard surface suitable
for typographic printing, which suvface is
uniform and uniformly yielding and resistant
at all points, whereby uniform typographic
or relief-plate multicolor printing may be
achieved without make-ready, substantially
as described.

12. In a typographic printing-press, the
combination with an interior form-support
and an exterior removable and replaceable
hollow printing-form comprising an inner
strengthening-shell and an outersurface layer
of different material, the two firmly united
together, and having the printing portions of
its surface all lying accurately and uniformly
in the one and the same original type-high
surface of the form and integral with the non-
printing portions whichlie below thatsurface,
the non-printing portions having been re-
moved or etched out after the original uni-
form surface had received its otherwise final
size and shape, accurately adapting it to codp-
erate with the other parts of the press, and
removed without affeeting the printing por-
tions, of a suitable inking mechanism includ-
ing form-inking rollers having nniform sur-
faces, and an impression device having a hard
surface =uitable for typographic printing,
which surfaceis uniform and uniformly yield-
ing and resistant at all points, whereby uni-
form typographic orrelief-plate printing may
be achieved without make-ready, substan-
tially as deseribed.

13. In a typographic printing - press, the
combination with an impression device hav-
ing a uniform and uniformly-yielding surface
suitable for typographic printing, of an ae-
curately-shaped form-support,atubular relief
or typographic printing-form accurately fit-
ted interiorly to the form-support and hav-
ing the printing portions of the printing-sur-
face all lying accurately and uniformly in
the one and the same original fype-high sur-
face of the form and integral with the non-
printing portions which are below the sup-
face, the non-printing portions having been
remnoved or etehed out after the original uni-
formn surface had received its otherwise final
shape accurately adapting it to codperate
with the corresponding parts of the press and
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removed without affecting the printing por-
tions, whereby clear and uniform printing
may be obtained with little pressure and
without make -ready, substantially as de-
seribed.

14. A printing-form comprising a suitable
base, the base having a coating thereon,
which coating is substantially integral with
the base and is adapted to be made into a
relief printing-surface and is entirely remov-
able and renewable upon the base for each
new design. _

15. A printing-form comprising 4 suitable
base, the base having a deposited coating
thereon, which coating is substantially inte-
gral with the base and is adapted to be made
into a relief printing-surface and is entirely
removable and renewable upon the base for
each new design.

16. A printing-form comprising a suitable
base, the base having a chemically-deposited
coating thereoun, which coating is substan-
tially integral with the base and is adapted
to be made into a relief printing-surface and
is entirely removable and renewable upon the
base for each new design.

17. A printing-form comprising a suitable
base, the base having an electrodeposited
coating thereon, which coating is substan-
tially integral with the base and is adapted
to be made into a relief printing-surface and
is entirely removable and renewable upon the
base for each new design. -

18. A printing-form comprising a suitable
base, the base having an electrodeposited
metallic coating thereon, which coatingissub-
stantially integral with the base and is adapt-
ed to be made into a relief printing-surface
and is entirely removable and renewable upon
the base for each new design.

19. A printing-formn comprising a suitable
base, the base having a chemically-deposited
zine coating thereon, which coating is sub-
stantially integral with the base and is adapt-
ed to be mad”, into a relief printing-surface
andisentirely removable and renewable upon
the base for each new design. .

20. A printing-form comprising a suitable
base of predetermined shape and dimensions,
the base having a coating of predetermined
thickness thereon, which coating is substan-
tially integral with the base and is adapted
to be made into a relief printing-surface and
isentirely removable and renewable upon the
base for each new design. :

21. A printing-form comprising a base, the
basehaving a separate relief printing-surface
thereon, which printing-surface is substan-
tially integral with the base and which may
be entirely removed from the base and re-
newed thereon for each new design.

22, A printing-form comprising a curved
base, the base having a separate relief print-
ing-surface thereon, which printing-surface
is substantially integral with the base and
which may be entirely removed from the base
and renewed thereon for each new design.

562,854

23. A printing-form comprising a cirecum-
ferentially-continuous curved base, the base
having a separate relief printing - surface
thereon, which printing-surface is substan-
tially integral with the base and which may be
entirely removed from the base and renewed
thereon for each new design. .

24. A printing-form comprising a ecylin-

drical base, the base having a separate relief
printing-surface thereon, which printing-sur-
face is substantially integral with the base
and which may be entirely removed from the
base and renewed thereon for each new de-
sign. ,
25. A printing-form comprising a tubular
base, the base having a separate relief print-
ing-surface thereon, which printing-surface
is substantially integral with the base and
which may be entirely removed from the base
and renewed thereon for each new design.

26, A printing-form comprising a base, the
basehaving a separate deposited relief print-
ing-surface thereon, which printing-surface
is substantially integral with the base and
which may be entirely removed from the base
and renewed thereon for each new design.

27. A printing-form comprising a base, the

base having a separate electrodeposited re-
lief printing-surface thereon, which printing-
surface is substantially integral with the base
and which may be entirely removed from the
base and renewed thereon for each new de-
sign. ' .
28. A printing-form comprising a base, the
base having a separate electrodeposited me-
tallic relief printing-surface thereon, which
printing-surface issubstantially integral with
the base and which may be entirely removed
from the base and renewed thereon for each
new design.

29. A printing-form comprising a base, the
base having a separate electrodeposited zine
relief printing-suiface thereon, which print-
ing-surface is substantially integral with the
base and which may be entirely removed from
the base and renewed thereon for each new
design.

30. A printing - form comprising a cylin-
drical base; the base having a separate elec-
trodeposited metallic relief printing-surface
thereon, which printing-surface is substan-
tially integral with the base and which may
be entirely removed from the base and re-
newed thereon for each new design.

31. A printing-form comprising a base of
predetermined shape and dimensions, the
base having a separate relief printing-sur-
face of predetermined thickness thereon,
which surface is substantially integral with
the base and which may be entirely removed
from the base and be renewed thereon for
each new design without substantially affect-
ing the predetermined shape and dimensions
of the base. .

32. A printing-form comprising a curved
base of predetermined shape and dimensions,
the base having a separate relief printing-
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surface of predetermined thickness thereon,
which smiface is sobstantialiy integral with
the base and which may be entively removed
from the base and Dbe renewed thereon for
each new design without substantially affect-
ing the predetermined shape and dimensions
of the buse.

a

35. A printing-form comprising a curved

- eireumferentially-continuous hase of prede-
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termined shape aud dimensious, the base hav-
ing a separate relief printing-suarface of pre-
determined thickness thereon, which surface
is substantially integral with the base and
which may be entirely removed from the base
and be renewed thereon for each new design
without substantially affecting the predeter-
mined shape and dimensions of the base.

34. A printing-form comprising a tubular
base of predetermined shape and dimensions,
the base having a separate relief printing-
surface of predetermined thickness thereon,
whieh surface is substantially integral with
the base and which may be entirely removed
from the base and be renewed thereon for
each new design without substantially affect-
ing the predetermined shape and dimensions
of the base.

35. A printing-form comprising a bhase of
predetermined shape and dimensions, the
base having a separate deposited relief print-
ing-surfaceof predetermined thickness there-
on, which surface is substantially integral
with the base and which may be entirely re-
moved from the base and be renewed thereon
for each new design without substantially af-
fecting the predetermined shape and dimen-
sions of the base.

36. A printing-form comprising a base of
predetermined shape and aimensions, the
base having a separate chemically-deposited
relief 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 for each new design without
substantially affecting the predetermined
shape and dimensions of the base.

37. A printing-form comprising a base of
predetermined shape and dimensions, the
base having a separate electrodeposited me-
tallic relief printing - surface .of predeter-
mined thicknessthereon,whichsurfaceissub-
stantially integral with the base and which
may be entirely removed from the base and
be renewed thereon for each new design with-

out substantially affecting the predetermined

shape and dimensions of the base.

38. A printing-form comprising a curved
base of predetermined shape and dimensions,
the base having a separate chemically-de-
posited relief printing-surface of predeter-
mined thickness thereon,which surface issub-
stantially integral with the base and which
may be entirely removed from the base and
be renewed thereon for each new design with-
out substantially affecting the predetermined
shape and dimensions of the base.

i3

39. A printing-form comprising a curved
base of predetermined shape and dimensions,
the base having a separate electrodeposited
metallic relief printing-surface of predeter-
wined thickness thereon, which surface issub-
stantially integral with the base and which
may be euntirvely removed from the base and
be renewed thereon for each new design with-
onf, substantially affecting the predetermined
shape and dimensions of the base.

40. A printing-form comprising a curved
cirecumferentially-econtinuons base of prede-
termined shape and dimensions, the base hav-
ing & separate chemically-deposited relief
printing-surface of predetermined thickness
thereon, which surface is substantially inte-
gral with the base and which may be entirely
removed from the baseand berenewed there-
on for each new design withoutsubstantially
affecting the predetermined shapeand dimen-
sions of the base.

41. A printing-form comprising a curved
tubular base of predetermined shape and di-
mensions, the base having a separate electro-
deposited metallic relief printing-surface of
predetermined thickness thereon, which sar-
face is substantially integral with the base
and which may be entirely removed from the
base and be renewed thereon for each new de-

“sign without substantially affecting the pre-

determined shape and dimensions of the base.

42. A printing-form comprising a base of
predetermined shape and. dimeusions, the
base having a separate metallic relief print-
ing-surface of predetermined thickness there-
on, which surface is substantially integral
with the base and which may be entirely re-
moved from the baseand be renewed thereon

for each new design without substantially af-

fecting the predetermined shape and dimen-
sions of the base.

43. A printing-form comprising a base of
predetermined shape and dimensions, the
base having a separate zinc relief printing-
surface of predetermined thickness thereon,
which surface is substantially integral with
the base and which may be eutirely removed
from the base and be renew.d thereon for
each new design without substantially affect-
ing the predetermined shape and dimensions
of the base. )

44. In a printing-press the combination
with a suitable impression device of a series
of printing-formns each comprising a base of
predetermined shape and dimensions, the
base having aseparate relief printing-surface
of predetermined thickness thereon, which
surface is substantially integral with the
base and which may be entirely removed
from the base and be renewed thereon for
each new design without substantially affect-
ing the predetermined shape and dimensions
of the base. )

45, In a printing-press the combination
with a snitable impression device of a series
of printing-forms each comprising a curved
baseof predetermined shapeand dimensions,
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the base having a separate relief printing-
surface of predetermined thickness thereon,
which surface is substantially integral with
the base and which may be entirely removed
from the base and be renewed thereon for

each new design without substantially affect-

ing the predetermined shape and dimensions
of the base.

46. In a printing-press the combination
with a suitable impression deviee of a series
of printing-forms each comprising a curved
circumferentially-continuous bhase of prede-
termined shape and dimensions, the base hav-
ing a separate relief printing-surface of pre-
determined thickness thereon, which surface
is substantially integral with the base and
which may be entirely removed from the
base and be renewed thereon, for each new de-
sign without substantially affecting the pre-
determined shape and dimensions of the base.

47. In a printing-press the combination
with a suitable impression device of a series
of printing-forms each comprising a tubalar
base of predetermined shape and dimensions,
the base having aseparate relief printing-sur-
face of predetermined thickness thereon,
which surface is substantially integral with
the base and which may be entirely removed

from the base and be renewed thereon for

each new design without substantially affect-
ing the predeterinined shape and dimensions
of the base. :

48. In a printing- press the combination
with a suitable impression device of a series
of printing-forms each comprising a curved
base of predetermined shape and dimensions,
the base having a separate chemically-de-
posited relief printing-surface of predeter-
mined thickness thereon, which surface is
substantially integral with the baseand which
may be entirely removed from the base and
be renewed thereon for each new design with-
out substantially affecting the predetermined
shape and dimensions of the base.

49. In a printing- press the combination
with a suitable impression device of a series
of printing-forms each comprising a curved
base of predetermined shape and dimensions,
the base having a separate electrodeposited
metallic relief printing-surface of predeter-
mined thicknessthereon,which surfaceissub-
stantially integral with the base and which
may be entirely removed from the base and
be renewed thereon for each new design with-
out substantially affecting the predetermined
shape and dimensions of the base.

50. In a printing - press the combination
with a suitable impression deviee of a series
of printing-forms each comprising a curved
circumferentially-continuous base of prede-
termined shapeand dimensions, the base hav-
ing a separate chemically - deposited relief
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-
on for each new design without substantially

662,854

affecting the predetermined shape and di-
mensions of the base.

51. In a printing - press the combination
with a suitable impression device, of a series
of form-supports, a series of removable and
replaceable printing-forms accurately fitting
preéstablished seats upon the supports, each
form comprising a base of predetermined
shape and dimensions, the base having a sepa-
rate relief 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 for each new design without
substantially affecting the predetermined
shape and dimensions of the base.

52. In a printing - press the combination
with a suitable impression device, of a series
of form-supports, a series of removable and
replaceable printing-forms accurately fitting
preéstablished seats upon the supports, each
form comprising a curved base of predeter-
mined shape and dimensions, the base hav-
ing a separate relief printing-surface of pre-
determined thickness thereon, which surface
is substantially integral with the base and
which may be entirely removed from the base
and be renewed thereon for each new design
without substantially affecting the predeter-
mined shape and dimensions of the base. -

53. In a printing - press the combination
with a suitable impression device, of a series
of form-supports, a series of removable and

replaceable printing-forms accuarately fitting.

preéstablished seats upon the supports, each
form comprising a curved circumferentially-
continuous base of predetermined shape and
dimensions, the base having a separate relief
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-
on for each new design without substantially
affecting the predetermined shape and di-
mensions of the base.

54. In a printing - press the combination
with a suitable impression device, of a series
of form-supports, a series of removable and
replaceable printing-forms acecurately fitting
preéstablished seats upon the supports, each
form comprising a tubular base of predeter-
mined shape and dimensions, the base hav-
ing a separate relief printing-snrface of pre-
determined thickness thereon, which surface
is substantially integral with the base and
which may be entirely removed from the base
and be renewed thereon for each new design
without substantially affecting the predeter-
mined shape and dimensions of the base.

55. In a printing- press the combination
with a suitable impression device, of a series
of form-supports, a series of removable and
replaceable printing-forms accurately fitting
preéstablished seats upon the supports, each
form comprising a curved base of predeter-
mined shape and dimensions, the base hav-
ing a separate chemically - deposited relief
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printing-surface of predetermined thickness
thereon, which surface is substantially inte-
gralwith the base and which may be entirely
removed from the base and be renewed there-
on for each new design without substantially
affecting the predetermined shapeand dimen-
sions of the base.

56. In a printing - press the combination
with a suitable impression device, of a series
of form-supports, a series of removable and
replaceable printing-forms accurately fitting
preéstablished seats upon the supports, each
form comprising a curved base of predeter-
mined shape and dimensions, the base hav-
ing a separate electrodeposited metallic re-
lief printing-surface of predetermined thick-
ness thereon, which surface is substantially
integral with the base and which may be en-
tirely removed from the base and be renewed
thereon for each new design without substan-
tially affecting the predetermined shape and
dimensions of the base.

57. In a printing- press the combination
with a suitable impression device, of a series
of form-supports, a series of removable and
replaceable printing-forms accurately fitting
preéstablished seats upon the supports, each
form comprising a curved circumterentially-
continuons base of predetermined shape and
dimensions, the base having a separate chem-
ically-deposited relief printing-surface of pre-

determined thickness thereon, which surface.

is substantially integral with the base and
which may be entirely removed from the base
and be renewed thereon for each new design
without substantially affecting the predeter-
mined shape and dimensions of the base.

58. In a printing-press, the combination
with a suitable impression device of a series
of form-supports of the same size and shape
having preéstablished seats in the press by
means of which the supports may be brought
into predetermined codperating relationship
with reference to each other and to the other
parts of the press, a series of removable and
replaceable printing-forms accurately fitting
preéstablished seats upon the supports, each
form comprising a base of predetermined
shapeand dimensions, the base having asepa-
rate relief 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 for each new design without
substantially affecting the predetermined
shape and dimensions of the base.

59. In a printing-press, the combination
with a suitable impression deviee of a series
of form-supports of the same size and shape
having preéstablished seats in the press by
means of which the supports may be brought
into predetermined codperating relationship
with reference to each other and to the other
parts of the press, a series of removable and
replaceable printing-forms accurately fitting
preéstablished seats upon the supports, each
form comprising a curved base of predeter-
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mined shape and dimensions, the base having
a separate relief printing-surface of prede-
termined thickness thereon, which surface is
substantially integral with the base and which
may be entirely removed from the base and
be renewed thereon for each new design with-
out substantially affecting the predetermined
shape and dimensions of the base.

60. In a printing- press, the combination
with a suitable impression device of a series
of form-supports of the same size and shape
having preéstablished seats in the press by
means of which the supports may be brought
into predetermined codperating relationship
with reference to each other and to the other
parts of the press, a series of removable and
replaceable printing-forms accurately fitting
preéstablished seats npon the supports, each
form comprising a curved circumferentially-
continoous base of predetermined shape and
dimensions, the base having a separate re-
lief printing-surface of predetermined thick-
ness thereon, which surface is substantially
integral with the base and which may be en-
tirely removed from the base and be renewed
thereon for each new design without substan-
tially affecting the predetermined shape and
dimensions of the base.

61. In a printing-press, the combination
with a suitable impression device of a series
of form-supports of the same size and shape
having preéstablished seats in the press by
means of which the supports may be brought
into predetermined codperating relationship
with reference to each other and to the other
parts of the press, a series of removable and
replaceable printing-forms accurately fitting
preéstablished seats upon the supports, each
form comprising a tubular base of predeter-
minedshape and dimensions, the base having
a separate relief printing-surface of prede-
termined thickness thereon, which surface is
substantially integral with the base and which
may be entirely removed from the base and
be renewed thercon foreach new design with-
out substantially affecting the predetermined
shape and dimensions of the base.

62. In a printing-press, the combination
with a suitable impression device of a series
of form-supports of the same size and shape
having preéstablished seats in the press by
means of which the supports may be brought
into predetermined codperating relationship
with reference to each other and to the other
parts of the press, a series of removable and
replaceable printing-forms accurately fitting
preéstablished seats upon the supports, each
form comprising a curved base of predeter-
mined shape and dimensions, the base hav-
ing a separate chemically- deposited relief
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-
on for each new design without substantially
affecting the predetermined shape and di-
mensions of the base.
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63. In a printing- press, the eombination
with a suitable impression device of a series
of form-supports of the same size and shape
having preéstablished seats in the press by
means of which the supports may be brought
into predetermined cooperating relationship
with reference to each otherand to the other
parts of the press, a series of removable and
replaceable printing-forms accurately fitting
preéstablished seats upon the supports, each
form comprising a curved base of predeter-
mined shape and dimensions, the base hav-
ing a separate electrodeposited metallic re-
lief printing-surface of predetermined thick-
ness thereon, which surface is substantially
integral with the base and which may be en-
tirely removed from the base and be renewed

thereon for each new design without sub-

stantially affecting the predetermined shape
and dimensions of the base.

64. A printing-form comprising a printing-
surface and an integrally-united bearer-sar-
face substantially as described.

65. A curved printing-form comprising a
printing -surface and an integrally - united
bearer-surface substantially as deseribed.

66. A curved circumferentially-continuous
printing-form comprising a printing-surface
and an integrally-united bearer-surface sub-
stantially as described.
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67. A printing-formn comprising a base and
a separate integrally - applied coating pro-
vided with a printing-surface and an inte-
grally-united hearer-surface substantially as
described.

68. A curved printing-form comprising a
base and a separate integrally-applied coat-
ing provided with a printing-surface and in-
tegrally-united bearer-surface substantially
as described. :

69. Acurvedcircumferentially-continaous
printing-form comprising a base and a sepa-
rate integrally-applied coating provided with
a printing-surface and an integrally-united
bearer-surface substantially as described.

70. A printing-form comprising a base and
a separate integrally-applied removable and
replaceable coating provided with a printing-
surface and an integrally-united bearer-sur-
face substantially as desecribed.

71. A printing-form comprising a printing-

‘surface and integrally-united bearer-surfaces

substantially as described.

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

EDWARD HETT.

Witnesses:
EDWIN SEGER,
GEro. W. MIiLis, Jr.
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