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To all whom it may concern: |
Beit known that I, EDWARD HETT, a citizen
of the United States, and a resident of New
York, (New Dorp,)in the county of Richmond
and State of New York, have invented a new
and useful Improvement in the Art of Multi-
color-Printing, of which the following is a
specification. | |
Myinventionrelatestotheart of multicolor-
printing, whether with planographic-pri nting
surfaces or with printing-surfaces otched or
otherwise similarly developed in relief or in
intaglio. Tt has special utility, however, in
the art of ‘““multicolor lithography,” meanin o
by that the art of multicolor - printin g by

means of planographic surfaces, acting upon

the prineciple of the mutual repulsion of grease

and water, as with ordinary lithographic

stones. Theinvention will therefore be more
specifically described in connection with mul-
ticolor lithography.

Heretofore in producing by lithography pic-
tures that have alarge plurality of colors the
effort and practice have been to produce the
picture with as few impressions (in number)
as possible, and hence with as few colors as
possible, and to that end the practice of the
lithographic artist has been to select as his
colors a relatively small number of such basic
or primary colors as by their combinations in

the printing will give a fair approximation to

the colors of the picture to be reproduced
and then to painstakingly proceed to so draw
the series of color-stones for these primary or
basic colors, as to cause them to repeat or
overlay their respective colors upon one an-
other in layer upon layer, thus attaining ap-

‘proximately the differentdistinct colors of the

picture by blendingsand repetitions achieved
in the printing, and then to print separately
the different primary or basic colors at inter-
vals of time, allowing thorough and complete
drying between printings.
practice have been to reduce the number of
primary or basic¢ colors to a minimum, for
each additional color employed has ordina-
rily meantanother handling through the press
of the entire edition printed, and so the ef-

fort and practice have been to increase the

repetitions and overlayings of colors to a
maximum. Inordinary lithographic work it
1s consequently the practice to introduce the

that the printing of the di

The effort and

| primary or basic colors to a greater or less

extent—that is, in fuller or lighter tints, con-
trolled by the fullness or lightness of the
drawing—in almost every part of the picture,
almost all of the separate distinet colors of
the picture being produced by a large plu-
rality of repetitions or overlayings of the dif-
ferent primary or basic colors employed.
T'his principle or practice, and in fact the gen-
eral method itself, of printing with plano-
graphle sarfaces every point of which physic-
ally touches every point of the paper at each
printing operation, has been supposed by the
practical lithographer and printer to require
ferent primary or
basic colors be done not in approximately in-
stantaneous succession, but with substantial
drying intervals between. These drying in-
tervals are incidentally provided in the ordi-
nary and usual method of lithographic print-
ing where one color is printed at a time and

the entire edition, or a substantial part of it,

passes through the press for one color before
it passes through the press for a subsequent
color. I have discovered, however, that the
first color printed will dry practically instan-
taneously—that is, willdry sufficiently to per-
mit another color to be immediately printed
upon 1t and sufficiently to prevent any off-
setting of the ink of the first printing back
onto the non-printing or any portions of the
second printing-surface, and so with a sec-
ond color printed over the first at the same
place on the paper, and so with four and
sometimes five colors or thereabout, varying
somewhat with the varying conditions of
ink, paper, character of design, atmosphere,
&c., but that the limit, approximately, of
practically instantaneouns drying in the sense
here intended is soon reached, and that
thereafter the printing of another color at
that place on the paper will so saturate the
paper at such place as to render impossible
the Immediate printing of another color upon
1t, and I have further discovered that this
limit of number of colors can be largely ex-
ceeded, taking the picture as a whole, pro-
vided the designs are so drawn with respect
to one another that the limit is not exceeded
at any one. place in the picture and on the
paper, and that under such circumstances a,

| practically unlimited number of aggregate
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printings can be made in approximately in-
stantaneous succession and successfully and
without harmful offsetting from the paper
onto the later printing-surfaces. I employ
theterm “dry” herein asmeaningnotabsolute
dryness,in fact,or tothe touch, but that unsat-
urated or only partly wetted condition of the
paper which permits it to absorb or take up
still more ink or color from a new printing-
surface, while not harmfully offsetting or giv-
ing back a previously-printed color to that
new printing-surface. When the point of
saturation is reached and the paper takes no
further ink or c¢olor from a new printing-sur-
face, but instead offsets back onto that new
printing-surface, it ceases to be dry within
the meaning of this specification. It ceases
to absorb or take up color as a dry surface
wouldtakeitup. Ileretofore also 1t hasbeen
the practice in the art of lithography in pre-
paring the printing-surfaces for the several
separate colors to so transfer the drawings
for each separvate color that the position of
the transfer on one printing-surface has had
no particular or definite relation to the posi-
tion of the transfers on the other printing-
surfaces constituting the series and to em-
pirically regulate the position of each trans-

“fer in the printing-press itself before begin-

ning the printing by adjusting the printing-
surface or the press, or both, until its transfer
registers with the already-printed impressions
on the sheetsas they arefed in and to pains-
takingly feed sheet after sheet of the edition
accurately to that register, and so that the

new impression registers with the preceding

impressions. Thusthe wholeburdenotattain-
ing accurate register has been thrown on the
printing department. IHeretofore also it has
been the common practice in lithography, as
stated above, to print the successive colors
not in. approximately instantaneous succes-
sion-—as, for instance, in one and the same
press at one and the same time—but one 1m-
pression or color ata time,with substantialin-
tervals of hours, or perhaps of days, between
the printing of one color and the printing of
the next color and with a separate handling
of the entire edition for each separate print-
ing. Moreover, in multicolor typographic
printing each separate printing has involved
a separate and painstaking preparatory
‘“make-ready” or ‘“cut-and-try” adjustment
of the printing-surface and every part of it
to the impression-surface, or vice versa, or
both, to insure even and regular printing-
pressure over the entire face of the picture,
these preparatory adjustments consuming
much valuable time of press and workmen
and involving expensive delays.

By my improvements in the art I am en-
abled to reverse the present practice in al-
most all of its leadingand important features.
Instead of building up the separate distinet
colors of a picture by starting with a mini-
mum of different basie colors and compound-

ing them in and by the printing through |

a maximum of repetitions or overlayings
achieved in the drawings, I am enabled to at-
tain the separate distinet colors of the pie-
tures to be produced, or substantially all of

- theni, by separately mixing each of said sepa-

rate distinct colors apart from and prior to
the printing and as accurately in regard to
shade, &e., as desired, preparing alarge plu-
rality of separate color- printing surfaces,
oreater in number than the limit of colors

which would dry approximately instantane-

ously if overlaid at one point and substan-
tially as many as there are separate distinct
colors in the picture to be produced, a maxi-
mum of colors and a maximum of color-print-
ing surfaces, and preparing these color-print-
ing surfaces for a minimum of repetitions or
overlayings, in no case more than will in the
printing dry (all of them) approximately in-
stantaneously—that is, will dry sufficiently
to prevent offsetting and to permit another
color to be immediately printed—und, finally,
printing from all of said color-printing sur-
faces in approximately instantaneous succes-
sion and in any desired order. Iam enabled
to do this beeause, instead of so transferring
the designs for each separate color that the
position of the transfer on one printing-sur-
face has no actual or necessary relation to

‘the position of the transfers on the other

printing-surfaces constituting the series,but
experimentally reguiating the position of each
transfer in the printing-press itself Dbefore
beginning the printing by adjusting the print-
ing-surface or the press, or both, and pains-
takingly feeding the sheets of paperinto the
press accurately sheet by sheet with refer-

ence to the particularadjustment of the print-

ing-surface in the press, I so transfer the de-
sicns by the method herein described and
claimed that .the position of each design of
the series on its printing-surface has a defi-
nite and accurate relation to the position of
every other design of the series on every
other printing-surface of the series, and 1
print from these printing-surfaces in any de-
sired succession and accurately in register,
according to the definite and accurate rela-
tion to each other of the positions of the de-
signson the several printing-surfacesattained
in the transferring - department. Thus the
burden of attaining accurate registeris taken
from the printing-department and is thrown
onto the transferring-department, and I pref-
erably do this transferring from flat basic
surfaces onto rounded and onto continuous
rounded printing - surfaces, and instead of
printing each color separately—that is to say,
with a separate handling of the paper or edi-
tion for each printing and with substantial
drying intervals between printings—1I print
the colors for which separate printing-sur-
faces have been prepared in approximate—
that is, substantially instantancous-—succes-
sion—that is to say, with but one handling
of the paper or edition for the entire series
of printings and without substantial drying
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intervals between printings—and preferably

continuously and on the web and preferably
with rounded and continuous printing-sur-
faces and on a continuous impression drum.

In carrying out my invention in the best
way at present known to me I proceed as fol-
lows, reference being had in parts of this
description to the accompanying drawings,
which form part hereof and which are spe-
cifically described hereinafter.

The artist studies the picture or painting
to be reproduced, determines the number and
character of the colors that are to be sepa-
rately printed, and prepares a series of regis-
tering drawings or designs, one for each sep-
arate color. In this work of the artist my

invention permits important modifications of

the existing practice. The new principle to
gulde the artist in his primary selection of
the number and character of colors t0 be
separately printed is to select substantially
as many difterent colors as there are separate
distinet colors in the picture to be reproduced
and to select as nearly as possible the shades
and tones of those colors actually found in
the picture, so that the color effects of the re-
sulting prints shall be, as far as possible,
pure color effects—namely, color effects at-
tained by mixing and blending the colors
prior to the printing—and shall be as little
as possible composite color ef
color effects attained by overlaying one color
upon the other in the printing. In other
words, the existing practice of selecting as
few colors as possible and overlaying or re-
peating them as much as possible may be

exactly reversed, and the artist may redace

the overlaying or repeating of colors to a
minimum and instead reproduce substan-
tially each and every prominent color of the
picture with a pure color effect. Some over-
laying of colors is of course necessary and
proper, as for blending, depth, finish, &e. :
but this overlaying of colors is by my process
preferably kept at a minimum. It finds its
essential limit in the number of colors which
1f printed in approximately instantaneous
succession and over one another will suffi-
ciently dry approximately instantaneously—
that is, without special intervals of time be-
ing provided between printings for that pur-
pose—this limit varying somewhat with the

' character of the design, character of inks

55

60

employed, &c. The designs for the separate
colors to be separately printed should be pre-
pared by the artist with this limitation in
mind. My improvement allows of further
Important advantages in artistic work, some
of which are referred to hereinafter. The
artist having made the designs for the several

colors, the original color-stones exhibiting.
those designs are etched and prepared and

proved in the usual way and are then passed
on to the transfer-department.

In the transferring-department I transfer
the several designs for the separate colors to
a series of printing-surfacesin a novel and

‘ects—nawmely,

peculiar way. I first prepare a series of reg-
istering basic surfaces, one for each of the

designs to be separately printed, in such a

way that each basic surface when prepared
shall accurately and exactly represent in re-

verse the superficies of one of the proposed.

printing-surfaces with its design upon it. To
do this, I begin with a non-contractible and
non-extensible transfer-base, such as a suffi-
ciently-thick sheet of zine, which base or the
parts of the sheet which I employ as a base
shall exactly duplicate the superficies of the
printing-surface, (the sheet of zine may of
course have unused margins which I do not
consider a part of the base,) and I apply the
design or a suitable number of impressions
thereof to the base accurately and with pains-
taking care, according to the exact position
in reverse that it is desired that the design
and every part of it shall occupy on the print-
ing-surface, the entire series of registering

"designs being applied in related and identical
y 90

positionson the series of bases or successivel
on the same base, so thatif such base or bases
could be at such time used as printing-sur-
faces the entire series of designs printed by
them would exactly register one upon another.
I then bring each basic surface in turn into

positiveand positively-matching contact with

1ts printing-surface without slipping or slid-
ing motion of either upon the other daring
such contact or any motion of any part of
either upon the other lengthwise or sidewise
of the superficies of either during such con-
tact, whereby the design is positively com-
municated to the printing-surface, every part
of it in exactly the position positively prede-
termined by the position of the design on the
matching superficies of the transfer-base, all
of the printing-surfaces of the series being

held for the purposes of such contact and

throughout such contactin the same identical
relationship, each one as every other, with re-
spect 1o the designs and every part of them

‘upon their respective basic surfaces, whereby

the designs so communicated to the printing-
surface will subsequently register automat-
lcally in the printing. I will now describein
more detail this novel and peculiar method
in the best form of its application at present
known to me. The design for one of the col-
ors—say the first color-~having been printed
upon transter-paper in the usual way, Iapply
that design to a suitable setting-up plate or
other transfer-base accurately, according to
guiding-marks on the setting-up plate, by
sticking up the transfer-paper on which that
design is printed accurately on the setting-up
plate according to the guiding-marks thereon.
For the setting-up plate I preferably use a
suitably-stiff sheet of zine faced with ordi-
nary paper, the paper being made securely
fast to the face of the zinc sheet, on which
paper the guiding-marks have been suitably
printed or otherwise placed. These guiding-
marks may be the ordinary crossed lines at

| the sides of the design and above and be-
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low it, or they may be a general key design
printed on the setting-up plate, or the de-

“sign of one of the colors printed upon that

plate, or any other suitable marks. 'The set-
ting-up plate, with the design that is to be
transferred applied to it or stuck up on it, 1
designate herein as the “basicsurface” forthe
colorin question. At the proper time a baslc
surface is prepared in the way just described
for each separate color to be printed by ap-
plying the design for that color to a setting-up
plate accurately, according to the guiding-
marks thereon, the same setting-up plate be-
ing used in succession in the preparation of
this series of basic surfaces or setting-up
plates, that are substantially duplicates of

one another in the respect of having the same

identically-located guiding-marks thereon. I
then bring each basic surface in turn into a
definite relation with reference to certain
mechanical guideor guides in a transfer-press
in such a way that the design upon it shall
have the same position with reference to said
mechanical guide or guides that every other
design of the series has. I then establish
suitable contact in the transfer-press between
each basic surface and a suitable printing-
surface, the printing-surfaces being held—
each one of them—in the same position with
reference to the aforesaid mechanical guide
or guides in the transfer-press as every other
printing-surface of the series in the corre-
sponding transfer step. In this way the de-
signs for the several colors to be separately
printed are communicated from the respec-
tive basic-surfaces for those several ¢olors Lo
the respective printing-surfaces in accurate
and related position on those printing-sur-
faces. I then suitably develop the surfaces,
having the designs thus communicated to

‘them into printing-surfaces-of the kind de-

sired, (whether planographic, relief, or in-
taglio,) one for each of the several colors to
be separately printed. If desired, a key basic
surface may first be prepared by applying a
key design to a suitable setting-up plate, and
certain advantages result, or the key de-
sign, when transferred from the basic surface
to a stitable printing-surface, may be devel-
oped thereon and printed theretfrom onto one
or moresuitable setting-up plates as the guide
or key for applying thereto the separate color
designs in the process of preparing the series
of related printing-surfaces, as set out above.
However, as stated, any other desired method
may be employed for securing upon said set-
ting-up plates guiding-marks to guide in the
applying or sticking up of the designs for the
differentcolors. Inpracticeit mayevenbead-
vantageous to use the basicsurface of the first
color as at the same time a key basic surface,
printing from the printing-surface of that
first color upon thesetting-up plate or plates as
a guide for the application thereto or sticking
up thereon of the designs for the other colors.
In this case the design for the first color,which
is so to be used as a key design, may be ap-

' plied quite at random in the first instance to
the setting-up plate, all that is necessary be-
ing that the designs for the other colors shall
subsequently be applied accurately to their
several setting-up plates with respect to the
design for the said first color. In the trans-
ferring one or more setting-up plates may be
used. In general practice, however, it will
be customary to use only one, more than one
being required only when it is desired to
hurry the completion of various transfers.
The setting-up plate is preferably flat and
will ordinarily be a plate of zine, although
any suitable material thatis non-contractible
and non-extensible in regard to its superficies

purpose. In one form of embodiment of my
invention one end and one side of the set-
ting-up plate are planed and accurately
squared or otherwise accurately and perma-
nently shapedintwodirections with reference
to certain corresponding and matching me-
chanical guides forming a part of the recipro-
cating bed or carriage of the transfer-press.
This accurate and permanent matching of
the shape of the setting-up plate tothatof the
bed of the transfer-press that is fo carry it
' is important, for it is one means which may
beemployed, and a simple means,forbringing
ecach basic surface into a definite relation
with reference to certain mechanical guide
or guides in the transfer-press, whereby the
design upon each basic surface may have, In
the act of transferring, the same position
with reference to said mechanical guide or
cuides that every other design of the series
has in that same act of transferring. Kach
basic surfaceis in turn inserted in the recip-
rocating bed orcarriage of the transter-press,
its aceurately planed and squared corner be-
ing accurately placed in the corresponding
and correspondingly accurately planed and
squared recess in the bed or carriage and 1s
forced home, care being taken that no dirt or
obstruction interferes, and is firmly clamped
in place. The design upon itis thus brought
into a definite position with reference to the
squared recess or guides in the bed or car-
riage. A suitable printing-surface, properly
mounted in a definite position with reference
to the same mechanical guides, is broughtinto
suitable contact with the basic surface so that
its pinion comes into proper engagement with
a rack mounted on the bed whieh carries the
basic surface, a definitely-marked tooth en-
tering, in the operation, a definitely-marked
recess of the rack, always the same. Pres-
sure being applied, the bed is moved forward,
the design on the transfer-paper on the basic
surface being bodily transferred by that act
along with the transfer-paper that carries it
to the printing-surface. The bed is moved

backward and forward a sufficient number of
additional timestoinsure the proper pressure;
but the communicating of the design from
the basic surface and its definite and positive
| locating or positioning on the printing-sur-
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face have been achieved at the first contact. | enterin connection with the problem of secur-

The subsequent pressure merely achieves in
the old way the driving out of the last traces of
theink of the design from the transfer-paper,
so that that transfer-paper may be removed
without running the risk of removing any of
the ink of the design from the printing-surface.
Such subsequent pressure is incidental to
the operation of removing the transfer-paper.
T'he pieces of transfer-paper are soaked off,
the ink design remaining on the printing-sur-
face in the usual way. That surface is now
sultably prepared for final printing purposes
by etching, using such of the well-known

methods as are best adapted to properly treat.

the surface and depending upon the charae-
terof printing-surface desired, whether plano-
graphie, relief, or intaglio. When the surface
18 a tube, it may be revolved in a bath for
the purpose of washing or etching, or both.
It may be dried by raising it and revolving
it in the air. It may be dampened by dam-
pening-rollers, an operation which has not
heretofore been done in.a transfer-press. It
may be inked with inking-rollers similar to
those now employed in lithographic-printing
presses, an operation which has not hereto~
fore been done in transfer-presses. Thus a
power transfer-press may take the place of
the slow laborious hand transfer-presses now
A more uniform result is produced
more rapidly and economically. By the proc-
ess of transferring here described the series
of designs for the several colors to be sepa-
rately printed are brought one by one on their
respective basic surfaces into the same posi-
tion with reference to the same mechanical
guide or guides in the transfer-press and are
accurately held in that position throughout
the operation of transferring, and for each a
suitable printing-surface is brought into suit-
able contact with a basic surface, and in such
a way that the series of printing-surfaces dur-
ing the operation of transferring are held,each
one of them, in the same position with refer-
ence to the aforesaid mechanical guide or
guides in the transfer-press as every other
printing-surface of the series. It will thus
be seen that the designs for the entire series
of colors that are to be separately printed are
communicated from the basic surfaces to the

printing-surfaces in accurate and related po- |

sitions on these printing-surfaces, and these
printing-surfaces will therefore carry a series
of designs which will interchangeably regis-
ter each with all the others when the print-
Ing-surfaces are suitably mounted in a print-
ing-press in positions accurately fixed to that
end, each with respect to every other and all
with respect to the impression-surface. Thus
accurate and exact register is obtained auto-
maticallyand atanydesired speed in the print-
ing after once the transferrer in the transfer-
ring-department has accurately applied to or
stuck up on the setting-up plate the designs
or impressions taken from the original color-

Ing register in my improved process. ~
It will be observed that in this preferre
form of my invention in transferring the
color designs from the basic surfaces to the
printing-surfaces each basic surface is first
brought into a definite relation with refer-
ence to certain mechanical guide or guidesin
the transfer-press in such way that the design
upon 1t shall have the same position with ref-
erence to sald mechanical guide or guides
that every other design of the series has. It
will also be observed that the design is com-
municated from the basicsurface to the print-

70
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ing-surface by establishing suitable contact

between the two, the series of printing-sur-
faces being held, each of them, in the same
position with reference to the aforesaid me-
chanical guide or guides in the transfer-press

as every other printing-sarface of the series. .

during the operation of transferring. It will
also be observed that in the preferred form
of my invention the design communicating
contact between the basic surfaces and their
respective printing-surfacesis a positive and

progressive rolling contact, one at least of

those two surfaces being curved or rounded;
also, that the printing-surface is preferably
the curved one and the basie surface and its

00

95

base preferably flat, the -base being in such .
case an accurate and exact representation or

duplicate of the evolved or unrolled super-
ficies of the printing-surface, and assuch con-
veniently lending itself to the accurate ar-

rangement or disposition of the design upor®

1t in reverse, the design being face up. How-
ever, this part of my invention is not in its
broadest expression limited to the employ-
ment of the preferred steps recited above.
1tis embodied whenever theseries of surfaces
that are adapted to be subsequently devel-
oped into printing-surfaces and are to that
end to receive the separate designs for the
separate colors are arranged by meansof any
suitable instrumentalities in a positive and
the same identical relationship, each one as

| every other to the designs for those colors

upon their respective basic surfaces, each
printing-surface in the same relationship to
1ts design or to the impression or impressions
thereof as every other printing-surface to its
design or to the impression or impressions
thereof, and the designs or impressions there-
of are then communicated to such surfaces by
causing each such surface to make positive
and positively-matching contact with its de-
sign or with the impression or impressions
thereof while in such positive and identical
relationship thereto. |

A more detailed description of suitable ap-
paratus that may successfully be employed
to carry out this part of the invention in its

preferred form is as follows, reference being

had to thedrawings, Figures1and 2, in which
figures like numerals indicate like parts.
Fig. 11s a central longitudinal section of

stones. T'here only does the personal factor | a transfer-press suitable to carry out this part
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of my process. Fig. 2

. zontal reciprocating bed 11, having thereon a

10

ing and matching planed and squared recess
in the reciprocating bed or carriage, as shown |
]} The setting-up plate being thus
accurately placed on the bed is held to the
bed by pins 11° or by other suitable fasten- |

removable zine or equivalent flat transfer- |
base or setting-up plate 11°%, which bas one
side and one end accurately planed and |
“der into contact with the bed and to apply o
pressure, and the cylinder and bed are ad-- =

squared and accurately fitted toa correspond-

in Fig. 2.

ings. The bed may be held in any suitable

- glideway. It has a depending fixed nut 24,

2o

s

which engages a screw 25, which is journaled |
~in suitable bearings 16 and extends longi-
~tudinally of the machine, this serew being
adapted, therefore, by its rotation first in one:|
direction and then in another to move the
bed backward and forward, and to enable the
screw to be turned it has at one end a: gear-

 wheel 27, meshing with a gear-wheel 15,which

~ ‘isjournaled on one end of the machine-frame

- ~and is provided with a cone 19, adapted to
~able mechanism for driving in a reverse di-
The details of
 these driving mechanisms need not be fur-
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engage and be driven by a cone 20. Suit-
rection may be employed.

ther set out.

The form-cylinder 39 is preferably provided
with a hollow barrel or body portion 40, over
which is slipped a printing-surface tube 41,
adapted to receive the transfers from the set-
ting-up plate 11* of the bed, and when the
transferring work is to be performed the cyl-
inder is lowered into contact with the bed and
ispositively geared with it, so as to move with
it, as shown in Fig. 1; but when the cylinder
is being dampened, inked, or otherwise op-
erated on it is raised out of contact with the
bed, and suitable driving connections (not
necessary to be shown) enable the said cyl-
inder at such times to be turned as desired.
The shaft 38, which carries the form-c¢ylinder

39, is to that end suitably movable up and

down. |
The ink is supplied to the form-cylinder 84

from a fountain 61, which will not be de-

53

60

secribed in detail, as any suifable fountain
will do. In the mouth of the fountain is an
ink-roller 62, which is adapted to discharge
intermittently on the roller 83, which recip-
rocates between the roller 62 and the main
ink-distributing roller 64, so as to apply the
ink to the latter roller in sufficient but not
too copious quantities. The function of the
further inking-rollers is manifest from the
drawings and need not be further referred to.

The water-roller 87 is of any suitable con-
struction. The water from it is applied to

~ the printing-surface on the form-cylinder 39

- is a plan viewof a]
~ part of the same. -Iig. 3 is a cross-section.
of a printing-press adapted to carry out the
printing part of my general process. .
~ The machine is provided with a suitable |
and substantial frame 10, which may be of
- any approved design, and on this is a hori- |

|

1.

by ordinary means that need not here bede-

scribed. - |
~ The frames 109 and the rollers which they

| earry may be swung up, thus making it easy

to get at the form-cylinder 39 and remove it
when necessary. S

When the machine is to be used, the de-
signs on transfer-paper atre stuck up, as here- |
75

tofore described, on the zine setting-up plate

11* and the form-cylinder 39 is lowered to =

bring the printing-surface on the form-cylin-

justed by means of certain marked cogs in

the gears and racks to enable the cylinderto
begin its work at the right place and always
atidentically thesameplace. Thebedisthen
carried forward, which revolvesthe form-cyl-
“inder, and the latter takes upon its printing--
surface the transfer-paper from the plate 11*.
Thetransfer-paperis then soaked off from the =~
printing-surface on the form-cylinder, but the
ink remains, as will be understood by those =

“conversant with this line of industry. The
cylinder - surface is then developed into a

printing-surface of the character desired. 1f
“a planographic-printing surface is desired,
the cylinder is gummed up by hand or by be-
ing revolved in a gum-bath, any suitable bath.
apparatus being employed for that purpose. =
It is then dried, after which it is washed off

30

gc

with water to remove the gum, as byrevolv-

with water.
are then applied to the surface, after which
it is inked and resined and is suitably etched
by being revolved in an etching-bath and
dried. It is then washed in water and then
in water with turpentine, then dampened
and inked, and if satisfactory it is then re-
moved and is ready for application to a suit-
able planographic or lithographic printing
press. It will of course be understood that
when the washing operations are being per-
formed the bed and frames 109 and the ink-
ing-rollers are moved out of the way of the
form-cylinder, and the inking and watering
are also done while the eylinder is raised, the
frames 109 in the latter case being of course
dropped so as to bring the inking-rollers into
contact with the printing-surface on the form-
eylinder. If arelief orintaglio printing sur-
face is desired, a suitable deep-etching pro-
cedure is adopted to that end to develop the
cylinder into printing-surfaces of that char-
acter. The entire series of printing-surfaces
(one for each color to be printed) having re-
ceived related transfers, as described, and
having been suitably etched or in other suit-
able manner developed into printing-surfaces
of the character desired, as described, are
turned over to the printing department. In

this latter part of my general process I print
the colors for which separate printing-sur-
faces have been prepared in approximately—
that is, substantially—instantaneous succes-

ing in the same bath apparatus now filled

The dampeners or water-rollers oo
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sion—that is tosay, at one printing operation |

with but one handlingof the paper or edition
for the entire series of printings and without
substantial or prolonged drying intervals be-
tween printings and preferably continuously
and on the web and on a circumferentially-
continuousimpression-surface. One way that
I have found suecessful in carrying out these
steps of my general process is in detail as fol-
lows: The first step in the printing is to deter-
mine the order of arrangement of colors—that
1s to say, which color shall be printed first,
which second, and so on—and here my process

permits a distinct artistic advance, for the or-

derof the printings can be determined largely
Ly the artistic requirements of the picture.

Theorderof printing of the colorshaving been

determined upon,thecylindrical printing-sur-

faces prepared in the transferring-depart-

ment are mounted in a suitable press-—such,
for instance, as the printing-press herein
shown and described—and mounted in the
order determined upon for the printing. The
entire series of cylindrical printing-surfaces,
moreover, are 8o mounted upon the press with
respect to each other and to the drum im-

pression-cylinder that they occupy a corre-
spondingly positive relationship with respect
to the impression-surface that each held to
the setting-up plate and are in a positive and

predetermined registering relationship with
respect to one another, so that their designs
will one and all exactly register on the paper.
T'his may be conveniently attained and main-
tained, as hereinafter shown in connection
with the printing-press of the drawings. The
connection between the several parts of the
press 1s positive and absolute, and the coin-
cidence of register once attained is there-
by reliably and auntomatically maintained.
Proper dampening-rollers and proper inking-
rollers are supplied for each printing-tube—
such, for instance, as those shown in the
printing-press of the drawings. The paper
i8 preferably supplied in the web and is fed
continuously ontoa proper circumferentially-
continuous supporting-drum or impression-
cylinder, where it is held firmly in place on
the drum and whence it passes with the drum
under each one of the entire series of print-
Ing-tubessuccessively (arranged peripherally
around the drum) and is continuously deliv-
ered with the finished pictures printed upon
1t. Thus the printing is done continuously
and on the web, and the printing by all of the
entire series of printing-surfacesis donein ap-
proximately instantaneous succession upon
any given portion of the paper or web, one
printing-surface giving its impression after

“printed after another without any substan-

tial drying intervals between the impressions
or printings and without any movement of

the paper upon or with respect to its support-

Ing cylinder or drum between the printing of
any one color of the series and that of every
other color of the series. The details of the

printing as carried out in the apparatus that
Isshownin the drawings, which is well adapted
to carry out this part of my process, are as
follows:

Reference is here made to one of the ac-

companying drawings, forming a part of this
specification—to wit, Fig. 3, which is a cross-
section, partly central, of a suitable printing-
press adapted to print as many as fifteen dif-

75

ferent colors in approximately instantaneous:

succession and continuously and represented
as printing on the web. The machine is pro-
vided with a suitable frame 9, which may be
of any approved kind, and in this is held a
mmain drum or impression-cylinder 21, which
1s carried by a shaft 12, which is journaled
in the frame and over which runs the web or
paper from the roll 13, which is hung in the
frame at one side of the main drum, and from
this the paper web travels over guide-rollers
14 and 15 to the main drum 21, thence around
the drum and off over guide-roliers 26 and
17, after which the paper is taken care of in
any suitable way. The paper is held snugly
on the drum 21 by suitable grippers, which
are arranged on opposite sides of the drum
and at necessary intervals around its periph-
ery and suitably adapted to release their grip
at the end of the printing operations. The
machine may be driven in any convenient
way, whichitis not necessary here to describe.
The printing-surfaces are arranged around
the main drum and are positively connected
with the same by gearing, so as to be posi-
tively driven therewith while the printing op-
eration is proceeding. They are so mounted,
however, as Lo be capable of being moved out-
ward out of contact with the drum when not
printing, if desired. The details of this
mounting need not be here deseribed. It is
of course apparent that when the printing-
surfaces are moved out means should be pro-
vided for moving out also the inking and
other necessary mechanism adjacent to those
surfaces; but the arrangement for doing this
need not be described. The ink is supplied
to each printing-surface from an air-tight
fountain 63, and each fountain is provided
with suitable means (not shown) to enable it
to be filled and with the customary plug to
control the supply to thedischarge-roller and
with a discharge-roller 67 in its mouth. The
fountain and the inking-rollers may be to-
gether tilted up away from the printing-sur-
face. The rollers 67 deliver ink through in-
termediaterollerstothe mainink-distributing
rollers 69, which through intermediate rollers
that need not be described ink the printing-
surfaces 42 quickly and well. The water-
rollers 110 extend across the face of the main
drum 21, but out of contact with the drum,
and each roller 110 is adapted to contain a
supply of water to water an adjacent print-
ing-surface, and the roller is perforated and
1s covered by a cloth through whiech the wa-
ter oozes, so that when the roller is swung
into contact with the intermediate rollers it
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will moisten the same, and they will carry
the necessary water to the next printing-sur-

face 42.
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In operating the machine the several air-
tight fountains 63 are filled with the different
colored inks to be printed and are preferably

kept filled automatically in any suitable way,

the printing-surfaces have been suitably pre-
pared and developed, soas to make the desired

series of impressionsonthe paper web, and the

drum 21 is provided with a yielding rubber
cover, so that it will present a good surface for
the paper. Theseveral printing-surfaces are
so spaced and distanced around the main
drum and aresopositively connected with and
driven with the main drum by the gearings
that when each is so turned on its axis as that
its gearing will properly mesh with that of the

main drum (which may be determined ounce

for all when the press is first set up and the
oearings then permanently marked where
they should come together when properly
meshed) the impressions made on the paper
web by the entire series of printing-surfaces
will exactly register each with every other.
The paper is then fed through the machine, as
described, and on being started the first print-
ing-surface will impress its print and color
on the paper, then the next printing-surface
will when the first impression begins to reach
it begin to make its impression on the same
place and in exact register, then the third
printing-surface makes its impression on the
same place when that place on the paper
reachesit, and soon. When this partof the
paper emerges from the machine, the picture
uponitiscompleted. Meantimeotherimpres-
sions have been following the first continu-
ously and completed pictures are comtinu-
ously delivered from the machine. Kach
printing-surface operates continuously, and

~all fifteen are printing simultaneously, and

50
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the fifteen different impressions in as many
different colors, (although some of the colors
may be printed twice or oftener, if desired,
by as many different printing-surfaces,) which
together when superposed at the same place
on the paperin exact register with each other
constitute the finished picture, are made in
approximately instantaneoussuccession with-
out'special or substantial drying intervals be-
tween them and without movement of the pa-
per upon or from the main drum between
them. The printing-surfaces print continu-
ously in reliable sequence, and the positive
and predetermined relationship among them
all and between each one of them and the pa-
per-carrying main drum permits and com-
pletes the method of obtaining accurate reg-
ister heretofore described in connection with
the transferring part of the general process.

In connection with the descriptionsof and
references to mechanisms herein it 18 proper
to remark that I do not limit myself in the
carrying out of my general process or of any
of its parts to the use of any of the said mech-

anisms or to the use of any special mechan- |

1
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l isms whatever. My process may be carried

out in many different ways, and in So carry-
ing it out many different forms of mechanism
may be employed, as well the mechanism
that I have devised for the purpose as mech-
anisms that may hereinafter be devised for
the purpose, or even in many details of the
process mechanisms thatare old forotheruses
or purposes.
the special mechanisms herein shown or de-
seribed, most of said mechanisms forming the
basis of other applications for patents filed or
to be filed. |

It is preferable and desirable that the sur-
faces that are to be developed into printing-
surfaces should originally be planographic
surfaces and so capable of receiving any sort
of drawing or design in the transferring steps
of my process; buthavingreceivedsuchdraw-
ing or design or an ink imprint or impres-
sion direet or reverse thereof it is immaterial
whether the surfaces be developed into plano-
araphic or lithographic printing surfaces or
into relief-printing surfaces, or into intaglio-
printing surfaces, or some of the series into
the one kind and others of the series into the

other kind or character of printing-surface.

In any case the printing-surface when devel-
oped will print the drawing or design, so as
above transferred to it and accurately and in
register with all the other printing-surfaces
of the series. To obtain the deep etching
necessary to produce relief or intaglio print-
ing surfaces, any of the known methods of
deep etching may be employed orany thatmay
hereafter be devised so long as they do not
prevent or interfere with any of the essential
steps of my process. In deep etching it will
sometimes be desirable and economical to em-
ploy on parts of the printing-surface mechan-
ical instrumentalities, such as a ‘‘routing”
machine, to supplement the work of the etch-
ing acids, and such ean be used in connection
with the developing step of my process. Of
course if the surfaces be developed into plano-
orapbie-printing surfaces dampening devices
will be necessary in the printing-press as well
asinking devices, butif the surfaces be devel-
oped into relief or intaglio printing surfaces
all dampening devices may be dispensed with
in the printing-press..

Among the advantages of my improved
process arethese: It permits of printingin ap-
proximately instantaneous suecession from
an entire series of printing-surfaces without
any special or substantial drying interval be-
tween the printing of one color and the print-
ing of the next throughout the series and
without any handling of the paper between
successive printings and permits of printing
continuously and on the web, and it renders
the result of suech printing at once betterand
cheaper. The multicolor-printing may be of
largely pure-color effects, relative quick dry-
ing in that case peculiarly adapting it to my
quick printing. Purer-color effects are thus
attainable, brighter, more varied, more ex-

I do not herein claim any of
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act. Again, the repetitions or overlayings
may be less, in which case there will be a
sharper clearer picture, and the work of the
artist easier, simpler, more direct. Again,
fuller tints may be used, which means not
only less fine and less difficult work for the
artist, but more solid and more substan-
tial and more durable printing-surfaces less
liable to be spoiled in the etching and prep-
aration and in use. Again, the printing of
all the colors in approximately instantaneous
succession—that is to say, practically con-
tinuously at one operation, which is permit-
ted by my new method of printing--avoids
the necessary and inherent evils of succes-
sive printings with intervals for drying,
among which are the expense and time and

space of repeated handlings, the difficulty of

obtalning even measurably approximate reg-
ister, irregular changes wrought in the pa-
per between printings by changing atmos-
pheric conditions, byirregular dampness and
dryness, &c. DBetter results are obtained
with cheap paperin my new process than has
heretofore been attained by the use of ex-
pensive paper. Again, in the new method
opaque colors (like white, for instance, or yel-
low or vermilion) may be used more freely
(either alone or in admixture with other col-
ors) than in the old method, and this gives
greater range and scope to the artist and
greater accuracy and fidelity in the final re-
sult., Again, in the new process there is a
wider range of choice in the order in which
the colors may be actually printed, which is
destined to produce important artistic re-
sults. Again,almost every tint and tone and
color effect in the old method is a delicate
balance attained by the compounding in the
printing of many light and delicate tints, so
that an error of value inany one of them will
alter the final composite tint. Thus too stron o
or too weak a yellow may spoil half of the col-
ors of the picture. Again, in the old method,
even at its best, the color praectice is a con-
tinual practice of compromises in which very
few of the final resulting tints or colors are
really true facsimiles of the pictare to be re-
In the new method such sacrifices
need neveroccur. Again, in alllithographie
work there is a large opportunity for blunder-
ing and carelessness on the part of mechan-
ics. Thus where a final color is com posite,
produced by seven or eight or more aggre-
gated tints repeated or overlaid over each
other, the liability to error undiscovered at
the time and to the consequent spoiling of
large quantities of workis greater than where
that same final color is printed at once as a
pure color. Ifor a mistake not evident atthe
time or a careless blunderin printing any one
of the seven or eight or more separate tints
will spoil the result, and often an errorin asin-
gle one will produce quite grotesque results.
In the new method the delicate balance of col-
ors may be attained on the palette or in the
color - box—that. is, visibly and before any

printing, and so before any harm is done, and
1t can be experimentally modified until sat-
1sfactory,and subsequently no defect of print-
Ing - plate or carelessness in printing will
change that color. In the old way the deli-
cate balance is attained only step by step, the
whole edition being put through the first step
before any goes through the second, and so
on to the last, and it is often not until the
laststepsare reached that one can tell whether
or not blunders were made in the first steps,
and then itis too late to correct them. Agaln,
in the new process the final registering of the
different-color designs is not a matter of judg-
mentor of adjustment in the printing-depart-
ment, but becomes automatic there.. Thus
all the devices and methods and labor and
loss of time of the press now required for ob-
taining and maintaining accurate register are
done away with. In the new method the final
register is obtained absolutely and before-
hand and by a method including an absolute
system of transferring followed by a related
system of printing. In the new method judg-
ment 18 eliminated, adjustment is not re-
quired, the old ‘“‘rule of thumb ” does not ap-
ply, time is saved, wages are saved, and copies
are saved. Again,the quality of registeringin
the new way is positively perfect and entirely
independent of the quality of the paper (or
other material) imprinted, which while held
and supported in a substantially immovable
position upen the revolving-drum impression-
cylinder passes approximately instantane-
ously under all the printing-surfaces, thus
making possible printing on the web continu-
ously and thus eliminating at once the fac-
tors of time and all possibility of error in-

volved in successive operations of printing

with intermediate handlings and separate
feedings of the paper for each separate op-
eration of printing, each of which in the old
way customarily is made with varying print-
ing-pressures and under varying atmospheric
conditions. Again,therearepeculiaradvan-
fages in the method as applied to rounded
printing-surfaces, also as applied to rounded
and continuous printing-surfaces, also as ap-
plied to flat setting-up plates in conjunction
with rounded or with rounded and continuous
printing-surfaces, also as applied to a con-
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tinuousimpression-surfacein connection with -

printing continuously and on the web. Again,
thenew method in its preferred formsinvolves

the avoidance of the great time losses in re-

lief-plate or typographic printing incident to
whatisknownas“makingready”in the print-
Ing-press, an operation which consumes a not-
able proportion of the time of press and press-
men in the old methods of typographic print-
ing. In carrying out my invention with re-

lief or intaglio printing-surfaces in the best
form known to me in practice the printing-
surfaces are inevitably so constructed and
developed and are so held in the printing-
press in a positive relationship to each other
| and to the impression surface or drum that
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the printing-pressure is sufficient at every
point of the printing-surfaces and uniform at
every point, and this primarily and as a mat-
ter of construetion of the parts and not as the

result of experimental ‘“ make-ready ” adjust-

ments. 'This is of course also the case with
planographic-printing surtfaces.

The new method involves in its preferred
form printing on the web and printing con-
tinuously and printing in approximately in-
stantaneous sucession. This is self-feeding.
This it is that permits or attains the quick-
ness and economy of the new method, avoid-
ing the losses and errors of many separate
feedings and printings. This it is that per-
mits the use of continuous eylindrical print-

ing-surfaces. Togethertheseseveralfeatures

constitute the fastest and cheapest method of
printing possible, for there is the minimum
of lost motion, the minimum of lost time, the
minimum of labor, and the minimum of pos-
sibility of errors. The entire series of print-
ing-surfaces are working continuously and si-
multaneously, and a plurality of pictures are
being simultaneously printed and each pic-
ture is being printed in all its colors at one
operation in less than the time of one revolu-
tion of the paper-carrying drum or cylinder,
and a plurality of finished pictures are de-
livered at each complete revolution of the
drum impression-cylinder. Thespeed of the
paper web under the printing-surfaces in the
new method can be as great as or greater than
that of the paper sheets over the flat print-

duction in the new method over the old it
might be stated that the product of one of the
improved presses, such as the one shown In
the drawings, running at only the same sur-
face speed as one of the lithographic presses
now in use would be equal to the product of
about one hundred and twenty-five of the
lithographic presses now in use. Again, the
result is better, as well as cheaper, in the new
method than in the old. Whereasin the old
methods register has been attained by labo-
rious adjustment of each new stone or plate
in the printing-press by the pressman and
coustant watchfulness to maintain theadjust-
mentand by painstaking feeding of each sepa-
rate sheet of paper into the press by thefeeder
at-each separate operation of printing,in the
new way accurate register is practically at-
tained in the transferring department by ac-
curate and exact transferring onto a series of
printing-surfaces in accurate and related reg-
ister throughout the series and with reference
to the predetermined positions which those
printing-surfaces are to occupy when prop-
erly mounted on the positively - connected
form-cylinders of the press. Again, there
are advantages of importance in connection
with the ink and ink supply and mixing, and
inks may be mixed by daylight, but supplied
to presses printing continuously through the
twenty-four hours.

ing-surfaces in the old method. Asanillus-.
tration of the great gain in rapidity of pro-.

{

.

637,557

The invention has been specifically de-
seribed rather in connection with multicolor
lithography; but it is apparent from the na-
ture of the invention that it is applicable to
the case of relief and intaglio printing, as
heretofore stated—that is to say, where the
design orits reverse is capable of being trans-
ferred or communicated to a prinfing-surface
in the way heretofore described, and set out
in the claims that follow, and the relief or
intaglio printing-surface can be developed
from the design so transferred—as, for 1n-
stance, by deep etching—that is to say, the
process will not be substantially different
where that step or feature of it which consists
in suitably developing the surface to which
the design has been communicated into a
printing - surface is carried out by deeply
etching such surface or otherwise suitably
treating it until it becomes a relief or an In-
taglio printing-surface for that design.

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

1. The method of preparing a series of reg-
istering printing-surfaces which consists in
preparing a series of registering basic sur-
faces each one of which shall accurately and
exactly represent in reverse the superficles
of one of the proposed printing-surfaces with
its design upon it, the basic surfaces consist-
ing of a non-contractible and non-extensible
base which duplicates the superficies of the
printing-surface and a design thereon which
is applied to the base accurately according to
the position in reverse that it is desired that
the design shall occupy on the printing-sur-
face, the entire series of designs being ap-
plied in related and identical positions on the
base or series of bases, bringing each basic
surface in turn into positive and positively-
matching contact with its printing-surtace
whereby its design is positively communi-
cated to the printing-surface in predeter-
mined position thereon, all the printing-sur-
faces of the series being held for the pur-
poses of such contact in the same identical
relationship, each one as every other, with
respect to the designs upon their respective
basie surfaces, whereby the designs so com-
municated to the printing-surfaces may sub-
sequently register automatically in the print-
ing, substantially as described.

9. The method of preparing a series of reg-
istering planographic-printing surfaces which
consists in preparing a series of registering
basic surfaces each one of which shall accu-
rately and exactly represent in reverse the
superficies of one of the proposed printing-
surfaces with its design upon it, the basiesur-
faces consisting of a non-contractible and
non-extensible base which duplicates the su-
perficies of the printing-surface and a design
thereon which is applied to the base accu-
rately according to the position in reverse
that it is desired that the design shall occupy

on the printing-surface, the entire series of

designs being applied in related and identi-
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cal positions on the base or series of bases,
bringing each basic surfacein turn into POSi-
tive and positively-matching contact with a
planographic - printing surface whereby its
design is positively communicated to the
printing-surface in predetermined position
thereon, all the printing-surfaces of the se-
ries being held for the purposes of such con-
tact in the same identical relationship, each
one as every other, with respect to the de-
signs upon their respective basic surfaces,
whereby the designs so communicated to the
printing-surfaces may subsequently register
automatically in the printing, substantially
as described. | -
3. The method of preparing a series of reg-
istering rounded printing-surfaces which con-
sists in preparing a series of registerin g basic
surfaces each one of which shall accurately
and exactly represent in reverse the superfi-

cies of one of the proposed printing-surfaces

with its design upon it, the basic surfaces

consisting of a non-contractible and non-ex-.

tensible base which duplicates the superficies
of the printing-surface and a design thereon
which is applied to the base accurately ac-
cording to the position in reverse that it is
desired that the design shall occupy on the
printing-surface, the entire series of designs
being applied in related and identical Posi-
tions on the base or series of bases, bringing
each basic surface in turn into positive and
positively-matching contact with a rounded
printing-surface whereby its design is posi-
tively communicated to the printing-sarface
in predetermined position thereon, all the
printing-surfaces of the series being held for
the purposes of such contact in the same
identical relationship, each one as every other,
with respect to the designs upon their respec-
tive basic surfaces, whereby the designs so
communicated to the printing-surfaces may
subsequently register automatically in the
printing, substantially as described.

4. The method of preparing a series of reg-
istering rounded and continuous printing-
surfaces which consists in preparing a series
of registering basic surfaces each one of
which shall accurately and exactly represent
in reverse the superficies of one of the pro-
posed printing-surfaces with its design upon
1t, the basic surfaces consisting of a non-con-
tractible and non-extensible base which du-
plicates the superficies of the printing-sur-
face and a design thereon which is applied
to the base accurately according to the posi-
tion in reverse that it is desired that the de-
sign shall ocecupy on the printing-surface, the
entire series of designs being applied in re-
lated and identical positions on the base or

series of bases, bringing each basic surface

in turn into positive and positively-matching
contact with a rounded and continuons print-
ing-surface whereby its design is positively
communicated to the printing-surface in pre-
determined position thereon, all the printing-
surfaces of the series being held for the pur-

17

poses of such contact in the same identical re-
lationship, each one as every other, with re-
Spect to the designs upon their respective
basic surfaces, whereby the designs so com-
municated to the printing-surfaces may sub-
sequently register automatically in the print-
ing, substantially as deseribed.

9. The method of preparing a series of reg-
istering printing-sarfaces which consists in
preparing a series of registering basic sur-
faces each one of which shall accurately and
exactly represent in reverse the superficies of
one of the proposed printing-surfaces with its
design upon it, the basic surfaces consisting
of anon-contractible and non-extensible base
which duplicates the superficies of the print-
ing-surface and a design thereon which is ap-
plied to the base accurately according to the
position in reverse that it is desired that the
design shall oceupy on the printing-surface,
the entire series of designs being applied in
related and identical positions on the base or
series of bases, bringing each basic surface
In turninto positive and positively-matching
rolling contact with its printing - surface
wherebyits design is positively communicated
to the printing-surface in predetermined po-
sition thereon, all the printing-surfaces of the
series being held for the purposes of such
contact in the same identical relationship,
each one as every other, with respect to the
designs upon their respective basic surfaces,
whereby the designs so communicated to the
printing-surfaces may subsequently register
automatically in the printing, substantially
as described.

6. The method of preparing a series of reg-

istering rounded printing-surfaces which con-

Sists in preparing a series of registering flat
basic surfaces each one of which shall accu-
rately and exactly represent in reverse the
evolved or unrolled superficies of one of the
proposed rounded printing-surfaces with its
design upon it, the basic surfaces consisting
of a flat non-contractible and non-extensible
base which daplicates the evolved or unrolled
superficies of the printing-surface and a de-
sign thereon which is applied to the base ac-
curately according to the position in reverse
that it is desired that the design shall occupy
on the printing-surface, the entire series of
designs being applied in related and identi-
cal positions on the base or series of bases,
bringing each basic surface in turn into posi-
tive and positively-matching rolling contact
with a rounded printing-surface whereby its
design 1s positively communicated to the
printing-surface in predetermined position
thereon, all the printing-surfaces of the se-
ries being held for the purposes of such con-

tact in the same identical relationship, each

one as every other, with respect to the de-
signs upon their respective basic surfaces,
whereby the designs so communicated to the
printing-surfaces may subsequently register
automatically in the printing, substantially
as described.
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7. The method of preparing a series of reg- | ister is automaticallyrobtained, substantially

istering rounded and continuous printing-sur-
faces which consists in preparing a series of

registering flat basic surfaces each one of

which shall accurately and exactly represent
in reverse the evolved or unrolled superficies
of one of the proposed rounded and continu-

ous printing-surfaces with its design upon1it,

the basie surfaces consisting of a flat non-
contractible and non-extensible base which
duplicates the evolved or unrolled superficies
of the printing-surface and a design thereon
which is applied to the base accurately ac-
cording to the position in reverse that it 1s
desired- that the design shall occupy on the
printing-surface, the entire series of designs
being applied in related and identical posi-
tions on the base or series of bases, bringing

each basic surface in turn into positive and

positively - matehing rolling contact with a
rounded and continuous printing - surtace
whereby its design is positively cominuni-
cated to the printing-surface in predeter-
mined position thereon, all the printing-sur-
faces of the series being held for the purposes
of such contact in the same identical rela-
tionship, each one as every other, with re-
spect to the designs upon their respective
basic surfaces, whereby the designs so com-
municated to the printing-surfaces may sub-
sequently register automatically in the print-
ing, substantially as described.

3. The method of securing register in mul-
ticolor-printing which consists in preparing
a series of registering designs one for each
color to be separately printed, preparing a
series of registering basic surfaces each one
of which shall accurately and exactly repre-
sent in reverse the superficies of one of the
proposed printing-surfaces with 1ts design
upon it, the basiec surfaces consisting of a
non-contractible and non-extensible base
which duplicates the superficies of the print-
ing-surface and a design thereon which is ap-
plied to the base accurately according to the
position in reverse that it is desired that the
design shall occupy on the printing-surface,
the entire series of designs being applied in
related and identical positions on the base or
series of bases, bringing each basic surface
in turn into positive and positively-matching

contact with its printing-surface whereby its

design is positively communicated to the
printing -surface in predetermined position
thereon, all the printing-surfaces ot the se-
ries being held for the purposes of such con-
tact in the same identical relationship, each
one as every other, with respect to the de-
signs upon their respective basic surfaces,
suitably developing such surfaces by etching
orin other suitable manner into printing-sur-
faces of the character desired, mounting such
printing-surfaces in a positive and predeter-
mined relationship with respect to one an-
other and to a suitable impression surface or

as described.

9. The method of securing register in mul-
ticolor-printing which consists in preparing a
series of registering designs one for each
color to be separately printed, preparing a
series of registering basic surfaces each one

' of which shall accurately and exactly repre-

sent in reverse the superficies or one of the
proposed printing-surfaces with its design
upon it, the basicsurfaces consisting of a non-
contractible and non-extensible base which
duplicates the superficies of the printing-sur-
face and a design thereon which is applied to
the base accurately according to the position
in reverse that it is desired that the design
shall oceupy on the printing-surface, the en-
tire series of designs being applied in related
and identical positions on the base or series
of bases, bringing each basic surface in turn
into positive and positively-matehing contact
with a planographic-printing surface where-
by its design is positively communicated to
the printing-surface in predetermined Posi-
tion thereon, all the printing-surfaces of the

| series being held for the purposes of such

contact in the same identical relationship,
each one as every other, with respect to the
designs upon their respective basic surfaces,
suitably developing such surfaces by etching
orin othersuitable mannerinto planographic-
printing surfaces, mounting such printing-
surfaces in a positive and predetermined re-
lationship with respect to one another and to
a suitable impression surface or surfaces and
printing therefrom, whereby register is auto-
matically obtained,substantially as described.

10. The method of securing register in mul-
ticolor-printing which consistsin preparing a
series of registering designs one for each
color to be separately printed, preparing a
series of registering basic surfaces each one
of which shall accurately and exactly repre-
sent in reverse the superficies of one of the
proposed printing-surfaces with 1ts design
upon it, the basic surfaces consisting ot a non-
contractible and non-extensible base which
duplicatesthe superficies of the printing-sur-
face and a design thereon which is applied
to the base accurately according to the posi-
tion in reverse that it is desired that the de-
sign shall oceupy on the printing-surface, the
entire series of designs being applied in re-
lated and identical positions on the base or
series of bases, bringing each basie surface in
turn into positive and positively-matching

contact with its printing-surface whereby its

design is positively communicated to the
printing-surface in predetermined position
thereon, all the printing-surfaces of the series
being held for the purposes of such contact
in the same identical relationship, each one
as every other, with respect to the designs
upon their respective basic surfaces, suitably
developing such surfaces by etching or in

surfaces and printing therefrom, whereby reg- | other suitable manner into printing-surfaces
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of the character desired, mounting such print-
ing-surfaces in a positive and predetermined
relationship with respect to one another and
to a suitable impression surface or surfaces
and printing therefrom in approximately in-
stantaneous succession, whereby register is
automatically obtained, substantially as de-
scribed. |
11. The method of securing register in mul-
ticolor-printing which consists in preparing a
series of registering designs one for each color
to be separately printed, preparing a series of
registering basic surfaces each one of which
shall accurately and exactly represent in re-
verse the superficies of one of the proposed
printing-surfaces with its design upon it, the
basicsurfaces consisting of a non-contractible
and non-extensible base which daplicates the
superficies of the printing-surface and a de-
sign thereon which is applied to the base ac-
curately according to the position in reverse
that it is desired that the design shall oceupy
on the printing-surface, the entire series of
designs being applied inrelated and identical
positions on the base or series of bases, bring-
Ing each basicsurfaceinturninto positive and
positively-matching contact with its printing:-
surface whereby its design is positively com-
municated to the printing-surfacein predeter-
mined position thereon, all the printing-sur-
faces of the series being held for the purposes
of such contact in the same identical rela-
tionship, each one as every other, with re-
spect to the designs upon their respective ba-
sic surfaces, suitably developing such sur-
faces by etching or in other suitable manner
Into printing-surfaces of the character de-
sired, mounting such printing-surfaces in a
positive and predetermined relationship with
respect to one another and to a suitable im-
pression surface or surfaces and printing
therefrom in approximately instantaneous
succession and on the web, whereby register
i1s automatically obtained, substantially as
described. |

12. The method of securing register in mul- |

ticolor-printing which consists in preparing a
series of registering designs one for each color
to be separately printed, preparing a series of
registering basic surfaces each one of which
shall accurately and exactly represent in re-
verse the superficies of one of the proposed
printing-surfaces with its design upon it, the
basicsurfaces consisting of a non-contractible
and non-extensible base which duplicates the
superficies of the printing-surface and a de-
sign thereon which is applied to the base ac-
curately according to the position in reverse
that it is desired that the design shall occupy
on the printing-surface, the entire series of
designs being applied in related and identical

positions on the base or series of bases, bring- -

ing each basic surface in turn into positive
and positively-matching contact with a round-
ed printing-surface wherebyits design is posi-
tively communicated to the printing-surface
in predetermined position thereon, all the

13

printing-surfaces of the series being held for
the purposes of such contact in the same iden-
ticalrelationship,each oneaseveryother,with
respect to the designs upon their respective
basic surfaces, suitably developing such sur-
faces by etching or in other suitable manner

1into rounded printing-surfaces of the charac-

ter desired, mounting such printing-surfaces
in a positive and predetermined relationship
with respect to one another and to a suitable
Impression surface or surfaces and printing
therefrom, whereby register is automatically
obtained, substantially as described.

15. The method of securing register in mul-
ticolor-printing which consistsin preparing a
series of registering designs one for each color
to be separately printed, preparing a series of
registering basic surfaces each one of which
shall accurately and exactly represent in re-
verse the superficies of one of the proposed
printing-surfaces with its design upon it, the
basicsurfaces consisting of anon-contractible
and non-extensible base which duplicates the
superficies of the printing-surface and a de-
sign thereon which is applied to the base ac-
curately according to the position in reverse
that it is desired that the design shall occupy
on the printing-surface, the entire series of
designs beingapplied in related and identical
positions on the base or seriesof bases, bring-
ing each basic surface in turn into positive
and positively-matching contact with a round-
ed and continuous printing-surface whereby
its design is positively communicated to the
printing-surface in predetermined position
thereon, all the printing-surfaces of the se-
ries being held for the purposes of such con-
tact in the same identical relationship, each
one as every other, with respect to the de-
signs upon their respective basic surfaces,
suitably developing such surfaces by etching
or in other suitable manner into rounded
and continuous printing-surfaces of the char-
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acter desired, mounting such printing-sur- |

faces 1n a positive -and predetermined rela-
tionship with respect to one another and to a
suitable impression surface or surfaces and
printing therefrom, whereby register is auto-
matically obtained,substantially asdescribed.

14. The method of securing register in mul-
ticolor-printing which consists in preparing a
series of registering designsone for each color
to be separately printed, preparing a series of
registering basic surfaces each one of which
shall accurately and exactly represent in re-
verse the superficies of one of the proposed
printing-surfaces with its design upon it, the
basic surfaces consisting of a non-contracti-
ble and non-extensible base which duplicates
the superficies of the printing-surface and a
design thereon which is applied to the base
accurately according to the position in reverse
that it is desired that the design shall occupy
on the printing-surface, the entire series of
designs being applied in related and identi-
cal positions on the base or series of bases,

| bringing each basic surface in turn into posi-
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tive and positively-matching contact with a
rounded and continuous printing-surface
whereby its design is positively communi-
cated to the printing-surface in predeter-
mined position thereon, all the printing-sur-
faces of the series being held for the purposes
of such contact in the same identical rela-
tionship, each one as every other, with re-

spect to the designs upon their respective

basic surfaces, snitably developing such sur-
faces by etching or in other snitable manner
into rounded and continuous printing-sur-
faces of the character desired, mounting such
printing-surfaces in a positive and predeter-
mined relationship with respect to one an-
other and to a suitable impression surface or
surfaces and printing therefrom in approxi-
mately instantaneous succession and on the
web, whereby register is automatically ob-
tained, substantially as described.

15. The method of securing registerin mul-
ticolor-printing which consists in preparing a
series of registering designs oneforeach color
to be separately printed, preparing a series of
registering flat basic surfaces each one of
which shall accurately and exactly represent
in reverse the evolved or unrolled superficies
of one of the proposed printing-surfaces with
its design upon it, the basic surfaces consist-
ing of a flat non-contractible and non-extensi-
ble base which duplicates the evolved or un-
rolled superficies of the printing-surface and
a design thereon which is applied to the vase
accurately according to the position in re-
verse that it is desired that the design shall
occupy on the printing-surface, the entire se-
ries of designs being applied in related and

identical positions on the base or series of

bases, bringing each basicsurface inturninto
positive and positively-matching rolling con-
tact with a rounded printing-surface where-
by its design is positively communicated to
the printing-surface in predetermined posi-
tion thereon, all the printing-surfaces of the
series being held for the purposes of such con-
tact in the same identical relation, each one
as every other, with respect to the designs
upon their respective basic surfaces, suitably
developing such surfaces by etching or in
other suitable manner into rounded printing-
surfaces of the character desired, mounting
such printing-surfaces in a positive and pre-
determined relationship with respect to one
another and to a suitable impression surface
or surfaces and printing therefrom, whereby
register is automatically obtained, substan-
tially as described.

16. Themethod of securing registerin mul-
ticolor-printing which consists in preparing a
series of registering designs one for each color
to be separately printed, preparing a series of
registering flat basic surfaces each one of
which shall accurately and exactly represent
in reverse the evolved or unrolled superficies
of one of the proposed printing-surfaces with
its design upon it, the basic surfaces consist-
ing of a flat non-contractible and non-exten-

- |
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sible base which duplicates the evolved orun-
rolled superficies of the printing-surface and
a design thereon which is applied to the base
accurately according to the position in re-
verse that it is desired that the design shall
oceupy on the printing-surface, the entire se-
ries of designs being applied in related and
identical positions on the base or series of
bases, bringing each basic surface in turn
into positive and positively-matehing roll-
ing contact with a rounded and continuous
printing-surface whereby its design is posi-
tively communicated to the printing-surface
in predetermined position thereon, all the
printing-surfaces of the series being held for

' the purposes of such contact in the same

identical relation, each one as every other,
with respect to the designs upon their respec-
tive basic surfaces, suitably developing such
surfaces by etching or in other suitable man-
ner into rounded and continuous printing-
surfaces of the character desired, mounting
such printing-surfaces in a positive and pre-
determined relationship with respect to one
another and to a suitable immpression surface
or surfaces and printing therefrom, whereby
register is automatically obtained, substan-
tially as desecribed.

17. The improvement in the art of multi-
color-printing which consists in preparing a

series of basie surfaces one for each color to

be separately printed by applying the design
for that color to a setting-up plate or other
suitable surface, the design for each color be-
ing accurately applied with reference to all
the designs for all the other colors, bringing
each basic surface into a definite relation
with reference to certain mechanical guide
or guides in such way that the design upon it
shall have the same position with reference
to said mechanical guide or guides that every
other design of the series has, establishing
suitable contact between each basic surface
and a suitable printing-surface, the printing-
surfaces being held, each one of them in the
same position with reference to the aforesaid
mechanical guide or guides as every other
printing-surface of the series, whereby the
designs are communicated from the basie sur-
faces to the printing-surfaces in accurate and
related positions, suitably developing such
surfaces into printing-surfaces for the sev-
eral colors to be separately printed; mount-
ing said printing-surfaces in series in a print-
ing-press in positions accurately fixed each
with respect to every other and all with re-
spect to the impression surface or surfaces,
and printing therefrom, whereby register may
be automatically attained, substantially as
set forth.

18. The improvement in the art of multi-
color-printing which consists in preparing a
series of basic surfaces one for each color to
be separately printed by applying the design
for that color to a setting-up plate or other
suitable surface, the design for each color be-
ing accurately applied with reference to all
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the designs for all the other colors, bringing I for that color to a setting-up plate or other

each basic surface into a definite relation
with reference to certain mechanical guide
or guldes in such way that the design upon it
shall have the same position with reference
to said mechanical guide or guides that every
other design of the series has, establishing
suitable contact between each basic surface
and a suitable printing-surface, the printing-
surfaces being held, each one of them in the
same position with reference to the aforesaid
mechanical guide or guides as every other
printing-surface of the series, whereby the
designs are communicated from the basic sur-
faces to the printing-surfacesin accurate and
related positions, suitably developing such
surfaces into printing-surfaces for the sev-
eral colors to be separately printed: mount-
ing said printing-surfacesin series in a print-
Ing-press in positions accurately fixed each
with respect to every other and all with re-
spect to the impression surface or surfaces,
and printing from said printing-surfaces in
series in approximately instantaneous suc-
cession, whereby register may be continu-
ously and automatically attained, substan-
tially as set forth.

19. The improvement in the art of multi-
color-printing which consists in preparing a
series of basic sarfaces one for each color to
be separately printed by applying the design
for that color to a setting-up plate or other
suitable surface, the design for each color be-
ing accurately applied with reference to all
the designs for all the other colors, bringing
each basic surface intoa definite relation with
reference to certain mechanical guide or
guldes in such way that the design upon it
shall have the same position with reference
to said mechanical guide or guides that every
other design of the series has, establishing
suitable contact between each basic surface

and a suitable printing-surface, the printing-

surfaces being held, each one of them in the
same position with reference to the aforesaid
mechanical guide or guides as every other
printing-surface of the series, whereby the de-
signs are communicated from the basic sur-
faces to the printing-surfaces in aceurate and
related positions, suitably developing such
surfaces into printing-surfaces for the several
colorstobeseparately printed; mountingsaid
printing-surfaces in series in a printing-press
In positions accurately fixed each with re-
Spect to every other and all with respect to
the impression-sarface, supporting the paper
onacontinuousimpression-surface,and print-
ing from said printing-surfacesin series there-
onin approximatelyinstantaneoussuccession
and on the web, whereby register is continu-
ously and automatically attained, substan-
tially as described.

20. The improvement in the art of multi-
color-printing which consists in preparing a
series of basic surfaces one for each eolor to
be separately printed by applying the design

suitable surface, the design for each color be-
Ing accurately applied with reference to all
the designs for all the other colors, bringing
each basic surface into a definite relation with
reference to certain mechanical guide or
guides in such way that the design upon it
shall have the same position with reference
to said mechanical guide or guides that every
other design of the series has, establishing
suttable contact between each basic surface
and & suitable rounded printing-surface, the
printing-surfacesbeing held,each one of them
in the same position with reference to the
atoresaid mechanical guide or guides asevery
other printing-surface of the series, whereby
the designs are communicated from the basic
surtaces to the rounded printing-surfaces in
accurate and related positions, suitably de-
veloping such surfaces into printing-surfaces
forthe several colors to be separately printed:
mounting said rounded printing-surfaces in
series in -4 printing-press in positions accu-
rately fixed each with respect to every other
and all with respect tothe impression-drum,
supporting the paper on a continuous impres-
sion-drum, and printing from said rounded
printing-surfacesin series thereon in approxi-
mately instantaneous succession and on the
web, whereby register is continuously and
automatically attained, substantially as de-
scribed.

21. The improvement in the art of multi-
color-printing which consists in preparing a
series of basic surfaces, one for each color to
be separately printed, by applying the design
for that color to a setting-up plate or other
suitable surface, the design foreach color be-
ing accurately applied with reference to all
the designs for all the other colors, bringing
each basic- surface into a definite relation
with reference to certain mechanical gnide or
guldes in such way that the design upon it
shall have the same position with reference
to sald mechanical guide or gnides that every
other design of the series has, establishing
suitable contact between each basic surface

and a sultable rounded and continuous pring-

ing-surface, the printing-surfaces being held,
each one of them in the same position with
reference to the aforesaid mechaniecal guide
or guides as every other printing-surface of
the series, whereby the designs are communi-
cated from the basic surfaces to the rounded
and continuous printing-surfaces in accurate
and related positions, suitably developing
such surfaces into printing-surfaces for the
several colorsto beseparately printed ; mount-
ingsaid rounded and continuous printing-sur-
faces in seriesin a printing-press in positions
accurately fixed each with respect to every
other and all with respect to the impression-
drum, supporting the paper on a continuous
impression-drum, and printing from said
rounded and continuous printing-surfaces in

i series thereon in approximately instantane-
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ous succession and on the web, whereby reg- | tions accurately fixed each with respect to

ister is continuously and automatically at-
tained, substantially as described.
92. The improvement in the art of multi-

color-printing which consists in preparing a

series of basie surfaces one for each color 10
be separately printed by applying thedesign
for that color to a flat setting-up plate or other
suitable flatsurface, the design for each color
being accurately applied with reference to
all the designs for all the other colors, bring-
ing each basic surface into a definite relation
with reference to certain mechanical guide
or guides in such way that the design upon
it shall have the same position with reference
to said mechanical guide or guides thatevery
other design of the series has, establishing

suitable contact between each basic surface

and a suitable rounded printing-surface, the
printing-surfaces being held, each one of
them in the same position with reference to
the aforesaid mechanical guide or guides as
every other printing-surface of the series,
whereby the designs are comumunicated from
the basic surfaces to the rounded printing-
surfaces in accurate and related positions,
suitably developing such surfaces into print-
ing-surfaces for the several colors to be sep-
arately printed; mountingsaid rounded print-
ing-surfaces in series in a printing-press in
positions accurately
to every other and all with respect to the
impression-drum, supporting the paper on a
continuous impression-drum, and printing
from said rounded printing-surfaces in series
thereon in approximately instantaneous suc-
cession and on the web, whereby register 18
continuously and automatically attained,sub-
stantially as deseribed.

23. The improvement in the art of multi-
color-printing which consists in preparing a
series of basie surfaces one for each color to
be separately printed by applying the design
for thatcolor to a flat setting-up plate or other
suitable flat surface, the design for each color
being accurately applied with reference to all
the designs for all the other colors, bringing
cach basiesurface into a definite relation with
reference to certain mechanical guide or
ouides in such way that the design upon it
shall have the same position with reference
to said mechanical guide or guides that every
other design of the series has, establishing
suitable contact between each basie surface
and a suitable rounded and continuous print-
ing-surface, the printing-surfaces being held,
each one of them in the same position with
reference to the aforesaid mechanical guide
or guides as every other printing-surface ot
the series, whereby the designs are commu-
nicated from the basiesurfaces to the rounded
and continuous printing-surfaces in accurate
and related positions, suitably developing
such surfaces into printing-surfaces for the
several colors to be separately printed ; mount-

ing said rounded and continuous printing-
surfaces in series in a printing-press in posi-

ixed each with respect

every other and all with respect to the im-
pression-drum,supporting the paperon a con-
tinuous impression-drum, and printing from
said rounded and continuous printing-sur-
faces in series thereon in approximately in-
stantaneoussuccession and on the web,where-
by register is continuously and automatically
attained, substantially as described.

94. The method of securing register in mul-
ticolor-printing which consists in preparinga
basic surface by placing guiding-marks upon

a suitable surface and applying the design

for one color thereto accurately according to
the guiding-marks thereon, bringing said
basic surface into a definite relation with rei-
erence to certain mechanical guides, estab-
lishing contact between the basic surface and
a second surface held in definite relation to
the basie surface whereby the design is com-
municated from the basic surface to said sec-
ond surface, suitably developing the second
surface into a printing-surface for that color,
preparing a second basic surface by applying
the design for a second color to the same
marked surface or a duplicate thereof accu-
rately according to the same guiding-marks
thereon, bringing the second basic surface

into the same relation with reference to the

mechanical guides as was had by the first
basic surface, establishing contact between
the second basic surface and a third surface
held in the same relation to the basic sur-
face as was had by the printing-surface for
the first color, whereby the design 1Is com-
municated from the basic surface to sald
third surface, suitably developing the third
surface into a printing-surface for the second
color, and so on for each printing-surfacefor
each color to be separately printed, mounting
said printing-surfaces in series in a printing-
press in positions accurately fixed with re-
spect to every other and all with respect 1o
the impression surface or surfaces, whereby
register may be continuously attained, and
printing from said printing-surfacesin series,
substantially as described.

95. The method of securing register in mul-
ticolor-printing which consists in preparing a
basic surface by placing guiding-marks upon
a suitable surface and applying the design for
one color thereto accurately according to the
cuiding-marks thereon, bringing sald basic
surface into a definite relation with reference
to certain mechanical guides, establishing
contact between the basic surface and a sec-
ond surface held in definite relation to the
basic surface, whereby the design 1s commau-
nicated from the basic surface to said second
surface, suitably developing the second sur-
face into a printing-surface for that color,
preparing a second basic surface by applying
the design for a second color to the same
marked surface or a duplicate thereof accu-
rately according to the same guiding-marks
thereon, bringing the second basic surface

into the same relation with reference to the
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mechanical guides as was had by the first
basic surface, establishing contact between

the second basic surface and a third surface

held in the same relation to the basie surface,
as was had by the printing-surface for the
first color, whereby the design is communi-
cated from the basie surface to said third sur-
face, suitably developing the third surface

Into a printing-surface for the second color,

and so on for each printing-surface for each
color to be separately printed, mounting said
printing-surfacesin seriesin a printing-press
In positions accurately fixed each with respect
to everyother and all with respect to the im-
pression surface or surfaces, whereby register
may be continuously attained, and printing
from said printing-surfaces in series in ap-
proximately instantaneous succession, sub-
stantially as described.

26. The method of securing register in mul-
ticolor-printing which consists in preparing a
basic surface by placing guiding-marks upon
a sultable surface and applying the design for
one color thereto accurately according to the
guiding-marks thereon, bringing said basic
surface into a definite relation with reference
to certain mechanical guides, establishing
contact between the basic surface and a sec-

ond surface held in definite relation to the :

basic surface, whereby the design is commau-
nicated from the basic surface to said second

surface, suitably developing the second sur-

face into a printing-surface for that color,
preparing a second basic surface by applying
the design for a second color_to the same
marked surface or a duplicate thereof accu-
rately according to the same guiding-marks

thereon, bringing the second basic surface

into the same relation with reference to the
mechanical guides as was had by the first
basic surface, establishing contact between
the second basic surface and a third surface
held in the same relation to the basic surface,
as was had by the printing-surface for the
irst color, whereby the design is communi-
cated from the basic surface to said third sur-
face, suitably developing the third surface
Into a printing-surface for the second color,
and so on for each printing-surface for each
color to be separately printed, mounting said
printing-surfaces in seriesin a printing-press
In positions accurately fixed each with respect
to everyother and all with respect to the im-
pression surface or surfaces, whereby regis-
ter may be continuously attained, and print-
ing from said printing-surfaces in series in
approximately instantaneous succession and
continuously, substantially as described.

27. The method of securing register in mul-
ticolor-printing which consists in preparing a
basic surface by placing guiding-marks upon
a sultable surface and applying the design for
one color thereto accurately according to the
guiding-marks thereon, bringing said basic
surface into a definite relation with reference
to certain mechanical guides, establishing

contact between the basic surface and a sec- |
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| ond surface held in definite relation to the

basic surface, whereby the design is commun-
nicated from the basic surface to said second
surface, suitably developing the second sur-
face into a printing-surface for that color,
preparing a second basic surface by applying
the design for a second color to the same
marked surface or a duplicate thereof acecu-
rately according to the same guiding-marks
thereon, bringing the second basic surface
into the same relation with reference to the
mechanical guides as was had by the first
basic surface, establishing contact between
the second basic surface and a third surface

jC
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held in the same relation to the basic sur-

face, as was had by the printing-surface for
the first color, whereby the design is commu-
nicated from the basic surface to said third
surface, suitably developing the third surface
into a printing-surface for the second color,
and so on for each printing-surface for each
color to be separately printed, mounting said
printing-surfaces in series in a printing-press
In positions accurately fixed each with respect
toevery other and all with respect to the im-
pression surface or surfaces, whereby regis-
ter may be continuously attained, and print-
ing from said printing-surfaces in series in
approximately instantaneous succession and
continuously and on- the web, substantially
as described. |

20. The method of securing register in mul-
ticolor-printing which consistsin preparing a
basic surface by placing guiding-marks upon
a suitable surface and applying the design for
one color thereto accurately according to the
guiding-marks thereon, bringing said basic
surface into a definite relation with reference
to certain mechanical guides, establishing

contact between the basic surface and a seec-

ond surface rounded and held in definite re-
lation tothe basicsurface, whereby the design
is communicated from the basic surface to
sald second surface, suitably developing the
second surface into a -printing-surface for
that color, preparing asecond basic surface by
applying the design for a second color to the
same marked surface or a duplicate thereof
accurately according to the same guiding-
marksthereon, bringing the second basic sur-
face into the same relation with reference to
the mechanical guides as was had by the first
basic surface, establishing contact between
the second basic surface and a third surface
rounded and held in the same relation to the
basic surface, as was had by the printing-
surface for the first color, whereby the design
1S communicated from the basic surface to
said third surface, suitably developing the
third surface into a printing-surface for the
second color, and so on for each printing-sur-
face for each color to be separately printed,
mounting sald rounded printing-surfaces in
series in a printing-press in positions accu-
rately fixed each with respect to every other
and all with respect to the impression sur-
face orsurfaces, whereby register may be con-
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tinuously attained, and printing from sald
rounded printing-surfaces in series, substan-
tially as described.

99. The method of securing register in mul-
ticolor-printing which consists in preparing a
basic surface by placing cuiding-marks upon
a suitablesurface and applying the design for
one color thereto accurately according to the
guiding-marks thereon, bringing said basic
surface into a definite relation with reference
to certain mechanical guides, establishing
contact between the basic surface and a sec-
ond surface rounded and continuous and held
in definite relation tothe basic surface where-
by the design is communicated from the basic
surface to said second surface, suitably de-

~veloping the second surface into a printing-
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surface for that color, preparing a second
basic surface by applying the design for a sec-
ond color to the same marked surface ora du-
plicate thereof accurately according to the
same guiding - marks thereon, bringing the
second basic surface into the same relation
with reference to the mechanical guides as
was had by the first basic surface, establish-
ing contact between the second basic surface
and a third surface rounded and continuous
and held in the same relation to the basic sur-
face, as was had by the printing-surface for
the first color, whereby the design is commu-
nicated from the basic surface to said third
surface, suitably developing the third surface
into a printing-surface for the second color,
and so on for each printing-surface for each
color to be separately printed, mounting said
continuous rounded printing-surfaces in se-
ries in a printing-pressin positions accurately
fixed each with respect to every other and all
with respect to the impression surface orsur-
faces, whereby register may be continuously
attained, and printing from said continuous
rounded printing-surfaces in series, substan-
tially as described. |

30. The method of securing register in mul-
ticolor-printing which consists in preparing a
basic surface by placing guiding-marks upon
asuitablesurfaceand applying the design for
one color thereto accurately according to the
guiding-marks thereon, bringing said basic
surface into a definite relation with reference
to certain mechanieal guides, establishing
contact between the basic surface and a sec-
ond surface rounded and continuous and held
in definite relation to the basicsurface where-
by the design is communicated from the basic
surface to said second surface, suitably de-
veloping the second surface into a printing-
surface for that color, preparing a second
basic surface by applying the design for a sec-
ond color to thesame marked surface or a du-
plicateé thereof, accurately according to the
same guiding-marksthereon, bringing the sec-
ond basic surface into the same relation with
reference to the mechanical guides as was
had by the first basic surface, establishing
contact between the second basic surface and

a third surface rounded and continuous and
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held in the same relation to the basic surface
as was had by the printing-surface forthe first
color, whereby the design is communicated
from the basic surface to said third surface,
sunitably developing the third surface into a
printing-surface for the second color, and so
on for each printing-surface for each color to
be separately printed, mounting said contin-
uous rounded printing-surfaces in series in a
printing-press in positions accurately fixed
each with respect to every other and all with
respect to the impression surface or surfaces,
whereby register may be continuously at-
tained, and printing from said continuous
rounded printing -surfaces in series 1n ap-
proximately instantaneous succession and
continuously and on the web, substantially
as described. |

31. The method of securing registerin mul-
ticolor-printing which consists in preparing
a basic surface by suitably placing a design
thereon, establishing -contact between the
basie surface and a second surface whereby
the design is communicated from the basic
surface to said second surface, suitably devel-
oping that second surface into a printing-sur-
face, printing from said printing - surface,
using the printed surface as a guide or key for
the preparation of a second basicsurface, pre-
paring such second basie surface by placing
the design for one color thereon accurately
according to said guide or key, bringingsaid
second basic surface into a definite relation
with reference to certain mechaniecal guides,
establishing contact between said second
basic surface and still another surface held in
definite relation to the basic surface whereby
the design is communicated from the basic
surface to the other surface, suitably develop-
ing that other surface into a printing-surtace
for that color, using the same printed surface
or a duplicate thereof as a gunide or key for
the preparation of a third basic surface by
accurately placing the design for a second
color thereon, bringing said third basic sur-
face into the same relation with reference to
the mechanical guides as was had by the sec-
ond basic surface, establishing contact be-
tween said third basic surface and still an-
other surface held in the same relation to the
basic surface as was had by the printing-sur-
face for the first color, whereby the design is
communicated from the basic surface to the
other surface, developing that other surface
into a printing-surface for the second color,
and so on for-each printing-surface for each
color to be separately printed, mounting the
said printing-surfaces in series in a printing-

press in positions accurately fixed each with
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respect to every other and all with reference

to the impression surface or surfaces, where-
by register may be continuously attained,
and printing from said printing-surfaces in
series, substantially as described.

32. The improvement in the art of multi-
color-printing which consists in preparing a
series of registering designs or drawings one
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for each color to be separately printed, the |

designs being so prepared with reference to
one another asthat the colors will in the print-
ing be more or less overlaid upon one another
but no more at any given point than will dry
approximately instantaneously, preparing a
series of registering basic surfaces each one
ot which shall accurately and exactly repre-
sent in reverse the superficies of one of the
proposed printing-surfaces with its design
upon 1t, the basic surfaces consisting of a non-
contractible and non-extensible base which
duplicates the superficies of the printing-sur-
face and a design thereon which is applied to
the base accurately according to the position
in reverse that it is desired that the design
shall oceupy on the printing-surface, the en-
tire series of designs being applied in related
and identical positions on the base or series
of bases, bringing each basic surface in turn
into positive and positively-matching contaect
with its printing-surface whereby its design
18 positively communicated to the printing-
surtace in predetermined position thereon,
all the printing-surfaces of the series being
held for the purposes of such contact in the
same ldentical relationship, each one as every
other, with respect to the designs upon their
respective basic surfaces, suitably developing
such surfaces by etching or in other suitable
manner into printing-surfaces of the charac-
ter desired, mounting such printing-surfaces
in a positive and predetermined relationship
with respect to one another and to a suitable
impression surface or surfaces and printing
therefrom in approximately instantaneous
succession, whereby register is automatically
obtained, substantially as deseribed.

03. The improvement in the art of multi-
color-printing which consists in preparing a
series of registering designs or drawings one
for each color to be separately printed, the
designs being so prepared with reference to
one another as that the colors will in the
printing be more or less overlaid upon one an-
other but no more at any given point than
will dry approximately instantaneously, pre-
paring a series of registering basic surfaces
each oneof which shall accurately and exactly
represent in reverse the superficies of one of
the proposed printing-surfaces with its design
uponit, the basic surfaces consisting of a non-
contractible and non-extensible base which
duplicates the superficies of the printing-sur-
face and a design thereon which is applied to
the base accurately according to the position
In reverse that it is desired that the design

shall occupy on the printing-surface, the en-

tire series of designs being applied in related
and 1dentical positions on the base or series
of bases, bringing each basic surface in turn
into positive and positively-matching contact
with its printing-surface whereby its design
1s positively communicated to the printing-
surface in predetermined position thereon,
all the printing-surfaces of the series being
held for the purposes of such contact in the

13

same ildentical relationship, each one as every
other, with respect to the designs upon their
respective basic surfaces, snitably developing

such surfaces by etching or in other snitable

manner into printing-surfaces of the charac-
ter desired, mounting suech printing-surfaces
In a positive and predetermined relationship
with respect to one another and to a suitable
impression surface or surfaces and printing
therefrom in approximately instantaneous
succession and on the web, whereby register
isautomatically obtained, substantiall yasde-
seribed. |

o4. The improvement in the art of multi-
color-printing which consists in preparing a
series of registering designs or drawings one
for each color to be separately printed, the
designs being so prepared with reference to
one another as that the colors will in the print-
ing be moreor less overlaid upon one another
but no more at any given point than will dry
approximately instantaneously, preparing a
series of registering basic surfaces each one
of which shall accurately and exactly repre-
sent in reverse the superficies of one of the
proposed printing-surfaces with its design
uponit,the basic surfaces consisting of a non-
contractible and non-extensible base which
duplicates the superficies of the printing-sur-
face and a design thereon which is applied to
the base accurately according to the position
in reverse that it is desired that the design
shall occupy on the printing-surface, the en-
tire series of designs being applied in related
and identical positions on the base or series
of bases, bringing each basic surface in turn

Into positive and positively-matching contacs

with a rounded and continuous printing-sur-
face whereby its design is positively com-
municated to the printing-surface in prede-
termined position thereon, all the printing-

surtaces of the series being held for the pur-.

poses of such contact in the same identical
relationship, each one as every other, with
respect to the designs upon their respective
basic surfaces, suitably developing such sur-
faces by etching or in other suitable manner
lnto rounded and continuous printing-sur-
faces of the character desired, mounting such
printing-surfaces in a positive and predeter-
mined relationship with respect to one an-
other and to a suitable impression surface or
surfaces and printing therefrom in approxi-
mately instantaneous succession and on the
web, whereby register is automatically ob-

tained, substantiallv as described.

59..The Improvement in the art of multi-
color-printing which consists in preparing a
series of registering designs or drawings one
for each color to be separately printed, the

-daesigns being so prepared with reference to

one anotheras that the colors will in the print-
ing be more or less overlaid upon one another
bat no more at any given point than will dry
approximately instantaneously, preparing a
series of registering flat basic surfaces each

| one of which shall accurately and exactly rep-
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resent in reverse the evolved or unrolied su-
perficies of one of the proposed printing-sur-

faces with its design upon if, the basic sur-
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faces consisting of aflat non-contractible and
non - extensible base which duplicates the
evolved or unrolled superficies of the print-
ing-surface and a design thereon which is ap-
plied to the base accurately according to the
position in reverse that it is desired that the
design shall occupy on the printing-surface,
the entire series of designs being applied in
related and identical positions on the baseor

‘series of bases, bringing each basic surfacein

turn into positive and positively-matching
rolling contact with a rounded and contin-
nous printing-surface whereby its design 1s
positively communicated to the printing-sur-
face in predetermined position thereon, all
the printing-surfaces of the series beingheld
for the purposes of such contact in the same
identical relation, each one as every other,
with respect to the designs upon their respec-
tive basic surfaces, suitably developing such
surfaces by etching or in other suitable man-
ner into rounded and continuous printing-
surfaces of the character desired, mounting
such printing-surfaces in a positive and pre-
determined relationship with respect to one
another and to a suitable impression surface
or surfaces and printing therefrom, whereby
register is automatically obtained, substan-
tially as described. .. '

36. The improvement in the art of multi-
color-printing which consists in preparing a
series of registering drawings or designs one
for each color to be separately printed, the
designs being so prepared with reference to
one anotherasthatthe colors willin the print-
ing be more or less overlaid upon one an-
other but no more at any given point than
will dry approximately instantaneously, ar-
ranging a series of surfaces, adapted to be
subsequently developed into printing-sur-
faces for those colors, in a positive relation-
ship to the designs for those colors, or to one
or more impressions thereof, each surface in
the same relationship to its design or the im-
pression orimpressions thereof, asevery other
surface to its design orimpression or impres-
sions thereof, communicating the designs or
impressions thereof tosuch surfaeces by caus-
ing each such surface to make contact with
its design or with the impression or impres-
sions thereof while in the same positive and
identical relationship with respect to its said
design or to the said impression or impressions
thereof that each other such surface bearsto
its design or to the impression or impressions
thereof during contact, suitably developing
such surfaces by etching or in other suitable
manner into printing-surfaces of the charac-
ter desired, mounting such printing-surfaces
in series in a correspondingly positive rela-
tionship withrespect toasuitable impression
surface or surfaces, and in a positive and pre-
determined registering relationship with re-
spect to one another, preparing each of the
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several colors prior to the printing, inking

the appropriate printing-surfaces therewith,

and printing from said printing-surfaces in
series in approximately instantaneous suc-
cession whereby the multicolor-picture may
be produced quickly and economically and
accurately, substantially as described.

37. The improvement in the art of multi-
color-printing which consists in preparing a
series of registering drawings or designs one
for each color to be separately printed, the
designs being so prepared with reference to
one another as that the colors will in the print-
ing be more or lessoverlaid upononeanother
but no more at any given point than will
dry approximately instantaneously, applying
those designs orimpressionsthereof to a suit-
able setting-up plate or plates, arranging the
setting-up plate or platesand a series of sur-
faces adapted to be subsequently developed
into printing-surfaces in a definite position
with respect to each other so that each sur-
face to be used as a printing-surface shall
have the same relationship to the design for
that surface or to the impression or impres-
sions thereof as every other surface has to
its design or to the impression or impressions
thereof, communicating the designs or im-
pressions thereof by contact to such sur-
faces while in such positive and identical re-
lationship, suitably developing such surfaces
by etching or in other suitable manner into
printing-surfaces of the character desired,
mounting such printing-surfaces in series in
a correspondingly positive relationship with
respect to a suitable impression surface or
surfaces and in a positive and predetermined
registering relationship with respect to one
another, preparing each of the several colors
prior to the printing, inking the appropriate
printing - surfaces therewith, and printing
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from said printing-surfaces in series 1in ap-

proximately instantaneous succession where-
by the multicolor-picture may be produced
quickly and economically and accurately,

| substantially as described.

33, The improvement in the art of multi-
color-printing which consists in preparing a
series of registering designsone foreach color
to be separately printed, the designs being so
prepared with reference to one another as
that the colors will in the printing be more or
less overlaid upon one another but no more at
any given point than will dry approximately
instantaneously, preparing a series of basic
surfaces, one for each color to be separately
printed, by applying the design for that color
to a setting-up plate or other suitable surface,
the design for each color being accurately ap-

plied with reference to all the designs for all

the other eolors, bringing each basie surface
into a definite relation with reference to cer-
tain mechanical guide or guides in such way
that the design upon it shall have the same
position with reference to such mechanical
cuide or guides that every other design of the
series has, establishing suitable contact be-
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tween each basic surface dand a suitable print- |

ing-surface, the printing-surfaces being held,
each one of them, in the same position with

reference tothe aforesaid mechanical onide or

guides as every other printing-surface of the

- series, whereby the designsare communicated
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from the basic surfaces to the printing-sur-
faces in accurate and related positions, suit-

ably developing such surfaces into printing-

surfaces for the several colors to be sepa-

rately printed, mounting said printing-sur-
faces in series in a printing-pressin positions

accurately fixed each with respect to every
other and all with respect to the impression
surface or surfaces, preparing each of the sev-
eral colors prior to the printing, inking the
appropriate printing-surfaces therewith, and
finally printing from said printing-surfacesin
series in approximately instantaneous suc-
cession whereby the multicolor-picture may

be produced quickly and economically and

accurately, substantially as set forth.

39. The improvement in the art of multi-
color-printing which consists in preparing a
series of registering designs one for each color
to be separately printed, the designs being
S0 prepared with reference to one another as
that the colors will in the printing be more or
less overlaid upon one another but no more at
any given point than will dry approximately
Instantaneously, preparing a series of basic
surfaces, one for each color to be’ separately

‘printed, by applying the design for that color

to a setting-up plate or other suitable surface,

the design for each color being accurately ap-
plied with reference to all the designs for all

the other colors, bringing each basic surface
into definite relation with reference to certain
mechanical guide or guides in such way that
the design upon it shall have the same Posi-
tion with reference to such mechanical guide
or guides that every other design of the series
has, establishing suitable contact between
each basic surface and a suitable printing-

surface,the printing-surfaces being held,each
one of them in the same position with refer-

ence to the aforesaid mechanical guide or
guides as every other printing-surface of the

series, whereby the designs are communicated
printing-sur-
faces in accurate and related positions, suit-

from the basic surfaces to the

ably developing such surfaces into printing-
surfaces for the several colors to be separately
printed, mounting said printing-surfaces in
series in a printing-press in positions aceu-
rately fixed each with respect to every other
and all with respect to theimpression-surface,
preparing each of the several colors prior to
the printing, inking the appropriate printin g-
surfaces therewith, supporting the paper on a
continuous impression-surface, and finally
printing from said printing-surfacesin series
thereon in approximately instantaneous suc-
cession and on the web, whereby the multi-
color-picture may be produced quickly and
economically and accurately, substantially as
set forth.

40. The improvement in the art 6f multi-
color-printing which consists in preparing a
series of registering designsone for each color
to be separately printed, the designs being

80 prepared with reference to one another as

that the colors will in the printing be more or
less overlaid apon one another but no more
at any given point than will dry approxi-
mately instantaneously, preparing a series of
basic surfaces, one for each color to be sepa-
rately printed, by applying the design for
that color to a setting-up plate or other suit-
able surface, the design for each color being
accurately applied with reference to all the
designs for all the othercolors, bringing each
basic surface into definite relation with ref-
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erence to certain mechanical guide or guides -

In such way that the design upon it shall have

- the same position with reference to such me-

chanical guide or guides that every other de-
sign of the series has, establishing suitable
contact between each basic surface and a suit-
able rounded and continuous printing - sur-
face, the printing-surfaces being held, each
one of them in the same position with refer-
ence to the aforesaid mechanical guide or
guldes as everyother printing-surface of the
series,whereby the designs are communicated
from the basic surfaces to the rounded and
continuous printing-surfaces in accurate and
related positions, suitably developing such
surfacesinto printing-surfaces fortheseveral
colorsto be separately printed, mounting said
rounded and continuous printing-surfaces in
series in a printing-press in positions accu-
rately fixed each with respect to every other
and all with respect t0 the impression-drum,
preparing each of the several colors prior to
the printing, inking the appropriate rounded
and continuous printing-surfaces therewith,
supporting the paperonacontinuous impres-
sion - drum, and finally printing from said
rounded and continuous printing - surfaces
in series thereon in approximately instanta-

neoussuccession and on the web,whereby the

multicolor-picture may be produced quickly
and economically and accurately, substan-
tially as set forth.

41. The improvement in the art of multi-
color-printing which consists in preparing a
series of registering designs or drawings one
for each color to be separately printed, the
designs being so prepared with reference to
one another as thatthecolors will in the print-

‘ing be more or less overlaid upon one an-

other but no more at any given point than
will dry approximately instantaneously, pre-
paring a series of registering basic surfaces
each one of which shall accurately and exactly
represent in reverse the superficies of one of
the proposed printing-surfaces with its design
upon it, the basic surfaces consisting of a non-
contractible and non-extensible base which
duplicates the superficies of the printing-sur-

face and a design thereon which is applied to

the base accurately according to the position

| in reverse that it is desired that the design
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~approximately instantaneously, preparing a
“series of registering basic surfaces each one

- -of which shall accurately and exactly repre- |
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shall occupy on the printing-surface, the en-
tire series of designs being applied in related |
and identical positions on the base or series |
of bases, bringing each basic surface in turn
into positive and positively-matching contact
witha planographic-printing surface whereby
~its design is positively communicated to the
~ printing-surface in predetermined position

 thereon, all the printing-surfaces of the series
being held for the purposes of such contact in
‘the same identical relationship, each one as

~every other, with respect to the designs upon
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" their respective basic surfaces, suitably de-
~ veloping such surfaces by etching or in other
suitable manner into planographie-printing
~ surfaces, mounting such printing-surfaces in
.a positive and predetermined relationship

 with respect to one another and to a suitable
~impression surface or surfaces and printing
“therefrom in  approximately instantaneous:
. succession, whereby register is automatically

- obtained, substantially as described. =

42, The improvement in the art of multi--
~ ‘color-printing which consists in preparing a |
series of registering designs or drawings one.
 for each color to be separately printed, the |
~ designs being so prepared with reference to

~ one another as that the colors will in the print-
- ing be more orless overlaid upon one another |
but no more at any given point than will'dry | 7. _ .

s ‘surfaces by etching or in other suitable man-
‘ner into rounded and continuous plano-
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sent in reverse the superficies of one of the
proposed printing-surfaces with its design
upon it, the basic surfacesconsisting of a non-
contractible and non-extensible base which
duplicates the superficies of the printing-sur-
face and a design thereon which is applied vo
the base accurately according to the position
in reverse that it is desired that the design
shall oceupy on the printing-surface, the en-
tire series of designs being applied in related
and identical positions on the base or series
of bases, bringing each basic surface in turn
into positive and positively-matching contact
with aplanographic-printing surface whereby
its design is positively communicated to the
printing -surface in predetermined position
thereon, all the printing-surfaces of the series
being held for the purposes of such contact in
the same identical relationship, each one as
every other, with respect to the designs upon
their respective basic surfaces, suitably de-
veloping such surfaces by etching or in other
suitable manner into planographic-printing
surfaces, mounting such printing-surfaces in
a positive and predetermined relationship
with respect to one another and to a suitable
impression surface or surfaces and printing
therefrom in approximately instantaneous
succession and on the web, whereby register
is automatically ocbtained,substantially asde-
seribed.

43. The improvement in the art of multi-
color-printing which consists in preparing a
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for ecach color to be separately printed, the .
designs being so prepared with reference to =~
one anotheras that the colors will in the print- .
' ing be more orless overlaid upon one another .
but no more at any given point than willdry . f
approximately instantaneously, preparing a -
series of registering basic surfaces each one =
of which shall accurately and exactly repre-
sent in reverse the superficies of one of the .
proposed printing-surfaces with its design - .
upon it, the basic surfaces consistingofanon- =~
“contractible and non-extensible base which

' duplicates the superficies of the printing-sur-
face and a design thereon which is applied to
the base accurately aceording to the position
in reverse that it is desired that the design
shall oceupy on the printing-surface, the en-
tire series of designs =bein:giap=p1ie-df in related o
‘and identical positions on the base or series. = .=
of bases, bringing each basic surface in turn .
‘into positive and positively-matching contact - =
| with a rounded and continuous planographie- D
printing surface whereby its design i8 posi-
tively communicated to the printing-surface
‘in predetermined position. thereon, all the
printing-surfaces of the series being held for

‘the purposes of such contact in the sameiden-

tical relationship, each one as every other,
with respect to the designs upon their respec-
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tive basic surfaces, suitably developing such

araphic-printing surfaces, mounting such
printing-surfaces in a positive and predeter-
mined relationship with respect to one an-
other and to a suitable impression surface or
surfaces and printing therefrom in approxi-
mately instantaneous succession and on the
web, whereby register is automatically ob-
tained, substantially as described.

44. The improvement in the art of multi-
color-printing which consists in preparing a
series of registering designs or drawings one
for each color to be separately printed, the
designs being so prepared with reference to
one another as that the colors will in the print-
ing be more or less overlaid upon one another
but no more at any given point than will dry
approximately instantaneously, preparing a
series of registering flat basie surfaces each
one of which shall accurately and exactly rep-
resent in reverse the evolved or unrolled su-
perficies of one of the proposed printing-sur-
faces with its design upon it, the basic sur-
faces consisting of a flat non-contractible and
non - extensible base which duplicates the
evolved or unrolled superficies of the print-
ing-surface and a design thereon which 1s ap-
plied to the base accurately according to the
position in reverse that it is desired that the
design shall occupy on the printing-surface,
the entire series of designs being applied in
related and identical positions on the base or
series of bases, bringing each basic surface in
turn into positive and positively-matching
rolling contact with a rounded and continu-

series of registering designs or drawings one | ous planographic-printing surface whereby
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its ‘dé‘sign 18 positively communicated to the ] will in the printing be more or less overlaid

printing-surface in predetermined position
thereon, all the printing-surfaces of the series
being held for the purposes of such contact
in the same identical relation, each one as
every other, with respect to the designs upon
their respective basic surfaces, suitably de-
veloping such surfaces by etehing or in other
suitable mannerinto rounded and continuous
planographic - printing surfaces, mounting
such printing-surfaces in a positive and pre-
determined relationship with respect to one
another and to a suitable impression surface
or surfaces and printing therefrom, whereby
register is automatically obtained, substan-
tially as described. |

49. The improvement in the art of multi-
color planographic printing which consists in
preparing a series of registering drawings or
designs one for each color to be separately
printed, the designs being so prepared with
reference to one another as that the colors
will in the printing be more or less overlaid
upon one ancther but no more at any given
poin% than will dry approximately instanta-
neously, arranging a series of planographic

surfaces, adapted to be subsequently devel-

oped into planographic-printing surfaces for
those colors, in a positive relationship to the
designs for those colors, or to one or more im-

pressions thereof, each surface in the same
relationship to its design or the impression or

impressions thereof, as every other surface to
its design or impression or impressions there-
of, communicating the designs or im pressions
thereof to suchsurfaces by causing each such
surface to make contaect with its design or
with the impression or impressions thereof
while in the same positive and identical rela-
tionship with respect to its said design or to
the said impression or impressions thereof
that each other such surface bears to its de-
sign or to the impression or impressions there-
of during contact, suitably developing such
surfaces by etching or in other suitable man-
ner into planographic - printing surfaces,

mounting such planographic-printing sur-

faces in series in a correspondingly-positive
relationship with respect to a suitable im-
pression surface or surfaces, and in a positive

and predetermined registering relationship
with respect to one another, preparing each

of the several colors prior to the printing, ink-

ing the appropriate printing-surfaces there-

with, and printing from said planographic-
printing surfaces in series in approximately
instantaneous succession whereby the multi-
color-picture may be produced quickly and
economically and accurately, substantially as
described. -

46. The improvement in the art of multi-
color planographic printing which consists in
preparing a series of registering drawings or

designs one for each color to be separately

printed, the designs being so prepared with

uponone anotherbut no more at a given point
than will dry approximately instantaneously,
applying those designs or impressions thereof
to a sultable setting-up plate or plates, ar-
ranging the setting-up plate or plates and a
series of planographic surfaces adapted to be
subsequently developed into planographic-
printing surfaces in a definite position with
respect to each other so that each surface to

i be used as a printing-surface shall have the

same relationship to the design for that sur-
faceorto the impression or impressions there-
of as every other surface has to its design or
to the impression orimpressions thereof, com-
municating the designs orimpressions thereof

by contact to such surfaces while in such

positive and identical relationship, suitably
developing such surfaces by etching or in
other suitable manner into planographic-
printing surfaces, mounting such plano-
graphic-printing surfaces in series in a cor-
respondingly - positive relationship with re-
spect to a suitable impression surface or sur-
faces and in a positive and predetermined
registering relationship with respect to one
another, preparing each of the several colors
prior to the printing, inking the appropriate
printing - surfaces therewith, and printing
from said planographic-printing surfaces in
series In approximately instantaneous suc-
cession whereby the multicolor-picture may
be produced quickly and economically and
accurately, substantially as deseribed.

47. The improvement in the art of multi-
color planographic printing which consistsin
preparing a series of registering designs one

for each color to be separately printed, the

designs being so prepared with reference to
one another as that the colors will in the
printing be more or. less overlaid upon one

| another but no more at any given point than
will dry approximately instantaneously, pre-

paring a series of basic surfaces, one for each
color to be separately printed, by applying
the design for that color to a setting-up plate
or other suitable surface, the design for each
color being accurately applied with reference
to all the designs for all the other colors,

bringing each basic surface into a definite re-

lation with reference to certain mechanical

guide or guides in such way that the design

upon 1t shall have the same position with ref-

erence to such mechanical guide or guides

that every other design of the series has, es-
tablishing suitable contact between each basic
surface and a suitable planographic-printing

surface, the printing-surfaces being held,
each one of them, in the same position with:

reference to the aforesaid mechanical guide
or guldes as every other printing-surface of

the series, whereby the designs are communi-

cated from the basic surfaces tothe printing-
surfaces in accurate and related positions,
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sultably developing such surfaces into plano-

reference to one another as that the colors | graphic- printing surfaces for the several
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colors to beseparately printed, mounting sald

planographic- -printing surfaces in series in a
printing-press in positions accurately fixed
each with respect to every other and all with
respect to the impression surface or surfaces,
preparing each of the several colors prior to
the printing, inking the appropriate printing-
surfaces therewith, and finally printing from
said planographic-printing surfaces in series
in approximately instantaneous suceession
whereby the multicolor-picture may be pro-

‘duced quickly and economically and accu-

rately, substantially as set forth.

4S. The improvement in the art of multi-
color planographic printing which consists in
preparing a series of registering desigus one
for each color to be separately printed, the
designs being so prepared with reference to
one another as that the colors will 1n the
printing be more or less overlaid upon one
another but no more at any given point than
will dry. approumately msmnmneons]y pre-

paring a series of basic surfaces, oneforeach

color to be separately printed, by applying the

design for that color to a setting-up plate or

other suitable surface, the design for each
color being accumt?lyapphed with reference
to all the designs for all the other colors,
bringing each basic surface into definite re-
lation with reference to certain mechanical
ouide or guides in such way that the design
upon it shall havethe same position with ret-
erence to such mechanical guide or guides
that every other design of the series has, es-
tablishingsuitablecontact between each basie
surfaceand a suitable planographie-printing
surface, the printing-surfaces being held,

each one of them in the same position with

reference to the aforesaid mechanical guide
or guides as every other printing-surface of
the series, whereby the designs are communi-
cated from the basic surfaces to the printing-
surfaces in accurate and related positions,
suitably developing such surfaces into plano-
oraphic - printing surfaces for the several
colors to beseparately printed, mounting said
planographie-printing surfaces in series in a
printing-press in positions accurately fixed
each with respect to everyother.and all with
respect to the impression-surface, preparing
each of the several colors prior to the print-
ing, inking the appropriate printing-sur faces
therewith, supporting the paper on a con-
tlnuous Impression- -surface, and finally print-
ing from said planographic-printing surfaces
in series thereon 1n approxinmtely Iinstanta-
neous sucecession and on the web, whereby the
multicolor-picture may be produced quickly
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and economically and aceurately, substan-

tially as set forth.

49. The improvement in the art of multi-
color planographic printing which consistsin
preparing a series of registering designs one
for each color to be Sepmmely prmted the
designs being so prepared with reference to
one another as that the colors will in the print-
ing be more or less overlaid upon one another
but no more at any given point than will dry

approximately instantaneously, preparing a

series of basic surfaces, one for each color to
be separately printed, by applying the design
for that color to a setting-up plate or other
suitable surface, the design for each color be-
ing accurately applied with reference to all
the designs for all the other colors, bringing
each basic surface into definite relation with
reference to certain mechanical guide or
cnides in such way that the design upon it
shall have the same position with reference to
siich mechanical guide or guides that every
other design of the series has, establishing

sunitable contact between each basic surtace
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and a suitable rounded and continuous plano-

oraphic-printing surface, the printing-sur-
faces being held, each oneof them in the same

position with reference to the aforesaid me-

chanical guide or guides as every other print-
ing-surface of the series, whereby the designs
are communicated from the basic sm‘faces to
the rounded and continuous printing-surfaces

in accurate and related positions, suitably de-

veloping such surfaces into planographice-
printing surfaces for the several colors to be
separately printed, mounting said rounded
and continuous planog: ELphIC printing sur-
faces in series in a printing-press in positions
accurately fixed each with respect to every
other and all with respect o the impression-
drum, preparing each of the several colors
prior to the printing, inking the appropriate
rounded and continuous printing-surfaces
therewith, supporting the paper on a continu-
ous impression-druam, and finally printing
from said rounded and continuous plano-
oraphic-printing surfaces in series thereon in
approximately instantaneous succession and
on the web, whereby the multicolor-picture
may be produeed quickly and economically
and accurately, substantially as set forth.
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
EDWARD HETT.
Witnesses: |
EDWIN SEGER,
SIDNEY MANN.
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