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PATENT OFFICE.

Bl

EDWARD HETT, OF NEW YORK, N. Y.

ART OF MAKING PRINTING-SURFACES.

SPECIFICATION forming part of Letters Patent No. 637,555, dated Noverber 21, 1899,
Application filed J anuary 23 ,_1_?899.'_ Serial LNLI'h 703,082, (No model,}

{o all whom it may concern:

Beit known that I, EDWARD HETT, a citizen
of the United States; and a resident of New

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

new and useful Improvements in the Art of
Making Printing-Surfaces, of which the fol-

lowing is a specification. |

This invention relates to a new and useful
improvement in the art of making printing-
surfaces suitable for planographie, relief, in-
taglio, or other printing. | S |

In thelithographicart, to which myinven-
tion was in its inception largely directed, it
has been the universal praectice to transfer
designs to printing-forms without regard in
the transferring to ultimate register in the
printing, leaving register to be attained sub-
sequently and empirically in the printing-
press, and, moreover, it has been the general
and almost universal practice. to print from

flat surfaces. Although the advantages of

accurate transferring with regard to subse-
quent automatic register in the printing are
manifest, and especially in connection with
simultaneous multicolor- printing, no effort
seems to.-have been made in that direction,
and although the advantages of printing from
curved or cylindrical surfaces have long been
recognized and persistent and strenuous ef-
forts have been made for many years to prac-
tically utilize such curved or eylindrical sur-
faces yet the difficulties have been so many

and their solution so troublesome that prior |

to my invention, as from the inception of the
art, lithographie printing has been carried on
practically almost entirely by means of flat
surfaces.

Among the many difficulties of the problem

of using curved or cylindrieal printing-sur-

faces have been those-connected with that |

partof the art of making the printing-surface
which Involves the art of transferring the de-
sign to the printing-form, whereby the print-
ing-form may by-subsequent development be
made suitable for printing that design. It
is this branch of the art of making printing-
surfaces to which the present invention is

more particularly addressed. .

This application is confined to theimprove-
ments which I have effected with reference
to the making of a printing surface or sur-

| faces, and more particularly to transferring
or imparting a design to a printing-form,

whereby the printing-sutface, and especially
a curved or cylindrical printing-surface, may
be made, so as to be suitable for printing.

~ In the old art the method of transferring
upon-flat printing-forms has ordinarily been

1 carried onin the following manner: The de-

sigh to be transferred is first printed upon
suitable transfer-paper without special or

necessary regard to its position on that pa-

per. The transfer-paper is then dampened
and 1is stuck up, design side up, on a suitable
setting-up plate, usually a flat sheet of zine,
and is so stuck up without special or neces-

55
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sary regard to its accurate position on that

setting-up plate. The setting-upplate, with
the transfer-paper carrying the design-face
uponit,isthen turned upsidedown and placed
on the top of the prepared surface of the litho-
graphic stone, (the face of the design on the
transfer-paper thus contacting with the face

| of the stone,) but this without special or nec-

essary regard to its exact position on the

of the setting-up plate on top from end to
end, applying pressure to the whole surface.
The setting-up plate is then lifted and the
dampened transfer-paperis found turned over
face down onto the stone. More pressure
is applied to drive the last remnants of the
ink of the design outof the transfer-paperand
into the stone, and the transfer-paper is then
soaked off, the ink remaining in the stone,
and thestoneis then developed, as by etching,
and so becomes a printing-surface suitable
for printing. In the same way all the other
printing-surfaces of a series having the com-

‘bonent designs intended to register in print-

ing are prepard for the other colors to be espe-
cially printed, there being no special or nec-

70
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stone. Ascraperisthen passed over the back

80
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-

essary accurate predetermined relation be-

tween the position of the design as a whole

95

for one color on its setting-up plate and the ~

position of the désign as a whole for the other
colors or any of them upon their respective
setting-up plates, and no special or necessary
accurate predetermined relation between the
relative positions of one setting-up plate and
1ts stone while so turning over its design and

the relative positions of another setting-up

plate and its stone while turning over its de-

LIOO
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sign, and no speecial or necessary accurate ] the printing-form,the designs be notdistorted

predetermined relation between the positions

of the several designs as a whole on the sev-
eral stones after they are turned over. All
that is necessary 1s that the component de-
signs which as they come from the designer
are so drawn as to be capable of ultimately
registering in the printing shall not be dis-
torted in shape, but shall be kept accurately
intact as a whole in the process of transfer-
ring. In the printing-press the colors are

printed separately, one at a time, upon the.

entire edition of prints. When the first color

- has been printed, the stone for printing the

20

second color is empirically and painstakingly
adjusted to and froin the press or the paper-
feeding devices are so adjusted, or both, until
the printer succeeds 1n hitting the exact reg-
ister—that is, succeeds in printing the second
color exactly over the first, as intended by
the design—when the printing proceeds.
Thus each stone is first adjusted to register
and then it prints. Thus register is left en-

tirely to the printing department, where 1t is

obtained only by empirical adjustment in the
printing-press. 1t frequently happens in

~practice that many designs are for the sake

20

35

40

of economy to be grouped on one printing-sur-
face. In such case the grouping is achieved
in the sticking up on the setting-up plate, andg
where that 1s to be done with component de-
signs in multicolor work the grouping on one
setting-up plate for one color must, of course,
be identical with the grouping on every other
setting-up plate of the series for the other
colors of the series, and the workman takes
accurate pains to that end; but the posi-
tions of the combined groups—that is to say,
the positions of the grouped designs as a
whole—do not have and need not have accu-
rate predetermined relation or identity on
their respective surfaces, and in all essential
respects the procedure 1s as set out above.

- Accordingly the {t{ransfer mechanisms or

59
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printing-forms heretofore in use are entirely
unprovided with any guiding means or pre-
established guides with reference to which
the printing-forms and setting-up plates may
be accurately adjusted therein in exact and
predetermined positions both longitudinally
and transversely or any guiding means with
reference to which a printing-form and a set-
ting-up plate may be brought into exact and
predetermined cooOperating relation both
longitudinally and transversely. Such guid-
ing means are not required and would have
no advantage in transfer-presses employed
in accordante with the old practice.

In the case of flat printing-surfaces, hereto-
fore in general use in lithography, their em-
pirical adjustment in the press for register
may, though at great labor and expense, be
perfected with certainty, because being fiat
they may be turned and moved in all diree-
tions, and all that is necessary in the trans-

one part with respect to another in such
placing.

In the case of a permanently curved or cy-
lindrical printing-surface, however, the con-
ditions are quite different. They cannot be
moved in all directions in the press—tor ex-
ample, they cannot be moved obliquely, and
hence cannot always be empirically adjusted
so as to bring the designs into register, even
though those designs have not been distorted
at all in the transferring. The difficulty of

securing register with curved or cylindrical
-printing-surfacesin accordance with the prev-

alent practice of empirical adjustment in the

printing-press is thus apparent and has been

largely influential in the continuance of the
use of flat printing-surfaces. Sheet-metal
printing-surfaces, such as zine sheets, have
been bent around rotary form-supports, and
thus used in a printing-press to a very lim-
ited extent; but in such cases the sheet is
laid out flat when its design is transferred or
imparted to it and the transferring is carried
out in the same manner and with the same
disrecard of any accurate predetermined po-
sitioning of the design on the sheet as has
been described with reference to flat litho-
oraphic stones. The sheet is then stretched
on its rotary curved-form support and em-
pirically adjusted in the same way as a ilat
stone. There have been one or two attempts
made to solve thedifficult problem of empirie-

P ally securing in the printing-press accurate

register of curved or eylindrieal printing-sur-
faces; butsofarasI am aware they have not
been practically successful, so that to-day in
the practical art of lithography flat printing-
surfaces are almost exclusively used, and
this notwithstanding the universally-recog-
nized advantages that would attend the use
of curved or eylindrical printing-surfaces if
they could be made practical.

In accordance with the present invention I
am enabled to make printing-surfaces and
curved oreylindrical printing-surfaces adapt-
ed to register and which may be mounted in
a press and made to print immediately in ac-
curate register and without the usual empiric

adjustment in the press.. The printing-sur-

faces may be said to automatically register.
Thisimportantresultiselfected in the process
of making the printing-surfaces themselves,
and that process proceeds by the making of
registering basic surfaces and results in the
production of registering printing-surfaces as
distinguished from non-registering printing-
surfaces produced by the old process. More-
over, my invention in certain of its broad fea-
tures may be carried out both with curved or
cylindrical printing-forms and also with flat
printing -forms, and in certain other of its
broadest features is not limited to the attain-
ment of register, but includes also a new
method of imparting the designs of the basic

ferring is that, however placed as a whole on | surface to the printing-form, wherein rolling
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contact is em ployed in this operation instead |
of theflatsurface-scrapin g contact heretofore

employed. . o

This invention consists, generically speak-
ing, in the process of preparing a non-expan-
sible and non-contractible basic surface hav-
Ing a design fixed thereto, so that the design
isrendered non-expansible and non-contracti-
ble, and then bringing said basic surface into
positive rolling contact with a suitable print-
ing-form, so that one of said bodies rolls in
progressive contact with the other, whereby
the design may be imparted to the printing-

form. The printing-form issubsequently de-

veloped in a suitable manner, so as to be
capable of printing, and is then a ““printing-
surface,” as herein termed.

The basic surface may be made in any con-
venient manner, so as to be capable of im-
parting by contact the design to the printing-

form, and the printing-form may be made of

any suitable material. One of these bodies

‘must, and either or both may, be curved in

form, so as to make possible the rolling con-
tact, which may be effected in various ways
and by various movements of the printing-
surface or basic surface, or both. In carry-
ing out this part of the invention a non-ex-
pansible and non-contractible basic surface
18 suitably prepared and preferably prepared

by fixing upon a transfer-base a design capa-

ble of being imparted by contact—as, for ex-
ample, by sticking up in the usual manner a,
transfer sheet or sheets upon a setting-up
plate. A printing-form is then brought into

positive rolling contact with the basic sur-

face, so that one of said bodies, at least; rolls
with the other in progressive contact. This
contact must be positive—1. e., entirely free
from all slipping of one surface upon the
other. By means of this rolling contact the
design of the basic surface is positively and
accurately and according to the position of
the design and all its parts on the basic sur-
face imparted to the printing-form. This

part of the invention is susceptible of being

carried out with perfect accuracy and des-
pateh, and enables me to accurately and
speedily make not only flat, but also curved

or cylindrical printing-surfaces. Further de- |
tails will hereinafter appear in connection

with the mechanism to be presently described.
The invention also consists, generically
speaking, in preparing a basic surface of any

suitable character having a design adapted

to be imparted by contact, bringing said
basic surface and a printing-form into suit-
able contact of any character, whether roll-
ing or otherwise, in accurate predetermined
cooperating relation both longitudinally and
transversely and with reference to suita-
ble preéstablished guides or guiding means
whereby the design may be imparted to the

printing-form in accurate predetermined po-

sition. By the use of such guiding means or

precstablished guides, which may vary widely
in character and arrangement, the design

-
i

may be located on a prihting-form in an ex-
act and predetermined position both longi-
‘tudinally and transversely and also with ref-

erence to register, and from a series of basic
surfaces having component designs a series
of registering printing-surfaces may be read-
ily and accurately made.
faces are so prepared as to the arrangement
of their designs that if they could be used

themselves as printing-surfaces they wounld

be capable of printing registering impres-
sions. |

In the accompanying drawings, forming
part of this specificatien, I have shown a com-

plete machine embodyingin a preferred form

the various mechanical features which are

‘made the subject of a separate application
iciently carrying out the-

and capable of ef
various steps of the-process above deseribed.
Said application was filed by me on the 4th
day of October, 1899, Serial No. 732,437, as a

division of the present application and made

necessary under a new rule of the Patent
Office. I have also shown several modified
forms of mechanismin diagram in connection

with which the process may be carried out.

The various features of the process will be
made clear by the following deseription of
mechanism preferably employed in carrying
out the process. |

Referringnow tothe various views,in which
like numerals of reference indicate corre-
sponding parts throughout, Figure 1 is a side
elevation of the machine. TFig. 2 is a central
longitudinal section of the same. Fig. 3is an
enlarged detail view of the cam-and-ratchet
mechanism for operating certain of the ink-
rollers and the dampening-rollers. Fig. 4 is
a broken plan view of the machine. Fig. 5
18 a sectional end view looking from the rear.
Kig. 6 is a cross-section on the line 6 6 of Fig.
1, and Fig. 7 18 a detail sectional plan on the
line 7 7 of Fig. 6. Figs. §, 9, 10, 11, 12, and
15 show modified forms of mechanism, in Figs.
3, 9, 10, and 11 of which the printing-form
and the basic surface are brought together
in rolling contact and in Figs. 12 and 13 of
which the basiesurfaceand printing-form are
brought together in whole surface contact.

Referring now to the mechanism shown in
Figs. 1 to 7, inclasive, the machine is pro-
vided with a suitable and substantial frame
10, which may be of anyapproved design, and
on this is a bed or support 11, having there-
on a removable basic surface, preferably in-
cluding a zine or equivalent setting-up plate
or transfer-base 11*, having fixed thereto the

| design to be imparted or transferred to the

printing-form. The transfer-base is non-ex-
pansible and non-contractible, so that the de-
sign fixed thereon is also non-expansible and
non -contractible under the pressure of the
printing-form, and thus the design without
being distorted may be imparted to the print-
ing-form. The transfer-base is generally of
such thickness as to form a rigid body, as

 shown. It is located on and held to the bed

)
o

These basic sur-
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by screws 11° or by other suitable fastenings.
These screws, four in number, pass through

holes made for them in the margin of the set-
ting-up plate or transfer-base and enter cor-

responding holes tapped in the margin of the
support 11, These holes are all accurately
located with reference to the precise position

which it has been previously determined the

~basicsurface shall oceupyin the press. I'hese

10

'15

20

devices it will be seen afford one form of

ouiding means with reference to which the
‘basic surface and successive basic surfaces

may be accurately and positively located 1n

a predetermined position or precéstablished
‘seat in the transfer-press and on its support
11 and in the same identically-preéstablished
seat. Any other form of means convenient
for this purpose might be employed. - The
It recipro-

bed or support is preferably flat.
cates horizontally, as shown, and for this

purpose may be held in any suitable slide-
way; but it is preferably arranged, as clearly

shown in: Fig. 6, with depending longitudi-

‘nal ribs 12, which are approximately trian-

30

35

40

50
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~grooved rails or ways 15 on the frame 10.

The bed has a depending fixed nut 14, (see
Irig. 2,) which engages a screw 15, which 1s
journaled in suitable bearings 16 and extends

longitudinally of ‘the machine, this screw

being adapted, therefore, by its rotation first
in one direction and thenin another to move

“the bed backward and forward, and to en-

able the screw to be turned it has at one end
a gear-wheel 17, meshing with a gear-wheel
18, which is journaled on one end of the ma-
chine-frame and is provided with a frietion-
cone 19, adapted to engage and be driven by
a cone 20, which is connected with a similar
cone 20* of opposite piteh by means of a
sleeve 21, which 1s grooved in the customary
manner toengage ashiftingfork 22 onone end
of the horizontally-tilting lever 23, which 1s
arranged beneath the bed 11, 1s fulerumed,
as shown at 24, and connects by a rod 25 with
a lever 20 at one side of the machine, this
latter lever being preferably arranged in a
vertical position and pivoted at its lower end,
as shown at 27.
simply movingthe lever 26 the screw 15 may
be thrown into and out of gear, and it will of
course be understood that any suitable gears
mav be substituted for the friction-cones
1llustrated.

The cones 20and 22*are keyed toslide on a
driving-shaft 25, which 1s journaled in suit-
able bearings and extends transversely across
one end of the machine, the bearing-shaft
having preferably a fly-wheel 29 thereon to
insure steadiness of movement, and it 1s
driven by asuitable motor, so that toreverse
the direction of the bed 11 the motor is re-
versed. | |

~'When the cone 20* is moved away from the
cone 19, it engages a cone 50 on & shaft 51,
which extends longitudinally beneath the

It will be seen, then, that by

"

CESBES.

is made the machine is in gear to turn the

printing cylinder or surface, as hereinafter

desceribed. The shaft 31 has at its inner end

a beveled gear-wheel 32, meshing with a bev-
eled gear-wheel 33, (see Fig. 6,) the latter

cgear-wheel being secured to a iransverse
counter-shaft 34 in the main frame 10, and on
this shaft is a gear-wheel 35, which connects,
by means of an intermediate gear-wheel 30,

with a gear-wheel 37 on the shaft 38, which

carries the printing surface or cylinder 39.

41 is a printing-form carried by the support
40 and from which it is preferably removable.
In its best form the printing-form is continu-
ous and cylindrical and tubular in form, the
' support 40 being in the form of a hollow bar-
rel or body removably fixed on the shaft 53.

The printing-form 41 is shell-like, as shown,
and 39 are ribs formed on the under side of

15

80

the printing-form and adapted to enter corre- '

sponding recesses in thesupport 40, a marked
rib in a marked recess, when a printing-form

is slipped onto its support. T'he supporting-

90.

{ eylinder 40 is provided with a circumferen-
cular in cross-section and which slide in

tinl shoulder 40* near one end, against which

the printing-form is adapted to accurately fit.
When the printing-form is slipped on to the
cylinder, the ribs 39 enter their proper re-
The printing-form is forced snugly

95

against the shoulder 40* by means of there-

I movable gear 59, carried on the opposite end
of the support 40, and which 1s made to press
against the printing-form by means of the

serews 59, The shoulder 40* and the ribs
39 and their corresponding grooves in the
support afford convenient guiding means
with reference to which the printing-surface
and successive printing-surfaces may be ac-
curately and positively located on their sup-
port in a predetermined position or seat and
always in identically the same predeter-
mined position or seat. Any other form of
means convenient for this purpose might of
course be employed.

In order to avoid the usual empiric adjust-
ment of the printing-stirface in the printing-
press, the printing-form is so constructed and
designed as to {it in the printing-press in a
predetermined operating posifion or prees-
tablished seat, so that when working in the
printing-press it will print its impression ac-
curatelyin the position required. Thus when
a series of printing-forms constructed and de-
signed to fit in the printing-press in prede-
termined operating positions have been made
into registering printing-surfaces they may
be mounted in a printing-press and be made
to print in accurate register without the de-
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lays and uncertainties incident to the usual

empiric adjustment of the printing-surfaces
in the prinfing-press. In the case of the
printing-form 41 (shown in the drawings) the
printing-form may be removed from 1its sup-
port 40 and slipped onto a similar support
mounted in the printing-press, a marked rib
of the printing-form entering a marked re-

press,and when the connection justdeseribed ! cess of the support, and thus be brought into
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its predetermined operating position in the
printing-press, or the sup

from its shaft 38 and mounted on a shaft of
the printing-press constructed to receive it in
a predetermined position, or the shaft 38,
with the support 40 and printing-form 41
thereon, may be removed from the transfer-
press and mounted in a predetermined posi-
tion prepared for it in the printing-press. In
all of these cases the
structed and designed to fit in a predeter-
mined operating position or preéstablished
seat in the printing-press. | |
When the printing-form 41 is in active co-
operation with the basic form, the printing-
surface is lowered into contact with the basic
form; but when the printing-surface is bein o
subsequently developed into a printing-sur-
face, as by being etched, dampened, inked,
or otherwise operated on, it is raised out of
contact with the basic surface, as hereinafter
described, and the gear connections referred
to, in conjunction with the mechanism to be
now described, enable the cylinder 40, with
1ts printing-form, to be turned or revolved or
driven when out of contact with the basic
surface. | - .
The shaft 38, which carries the e¢ylinder 40,
Is movable up and down, as presently de-
scribed, and it connects with the shaft 34 by
means of a chain of links 42 and 43, the up-
per link having at its upper end a fork 44,
which straddles the shaft 88, to which it is
held by a pin 45; but any other suitable cou P-
ling may be substituted for the fork and pin.
The gear-wheel 36 is carried on the pivot
which connects the two links referred to, and

.hence when the shaft 38 is raised so as to lift

the printing form or eylinder 39 above the
bed 11 the gear 36 swings inward with the

leversand keepsin mesh with the gear-wheels

55 and 37, and so the power is transmitted to
the printing form or eylinder from the shaft
54 independently of whether the said cylin-
der is in its raised or in its lowered position.

In order that the printing-cylinder may be
conveniently raised, its shaft 38 is journaled
in vertically-movable slide-blocks 46, which

are held in slideways 46°, (see Fig. 4,)and the |

blocks have outwardly - extending lugs 47,

which are secured to pressure bars or rods 48

by means of nuts 49, which are screwed on
the pressure-rods above and below the lugs,
and the said pressure-rods at their lower ends

are formed into slides 50, which are dove- |

tatled into slideways 51 on the frame 10, as
shown best in Fig. 7. |

The slides 50 have in them vertically-elon-
gated holes 52 to receive the cross-shaft 53,
which is journaled in the frame 10, (see.Fig.

6,) and on one end of which is secured the:
lever 54, which has an extension or link 55 at |
its lower end, to which is pivoted a link 56,

and the latter is secured by a screw 57 to one
of the slides 50, while the opposite slide is

connected by a link and screw 56 and 57 to a

port 40, with the
printing-form 41 thereon, may be removed

printing-form is con-

| erank or link 58 on the other elid of the shaft

53, and thus when the lever 54 is tilted the

slides 50 are raised orlowered, the slide-blocks

46 similarly wmoved, and a corresponding

movement given to the shaft 38 and the sup-
porting - cylinder which it carries, and the
leverage and power increase in lowering as
the contact of the printing-form with the
basic surface is attained, and thus the de-
sired pressure of contact may be obtained.
The mechanism above desecribed operates

to turn or rotate the cylinder 40 independ-

ently of the bed or support 11. When the
printing-form is brought into firm operative
contact with the basic surface and the latter

Is moved by its screw, the cylinder 40 rotates

and the printing-form 41 and basic surface
cooperate in positive and rolling contact, the
printing-form rolling upon the basic surface

in progressive contact, and the basic sur-
face thereby positively and at once accu-
rately, according to the position of the design

and all its parts upon it, imparting said de-
sign to the printing-form. If the contact of
the printing-form and the basic surfaceis ac-

companied with sufficient pressure and the

rotation of the cylinder 40 is sufficiently free
from friction, and this is generally the case,
the printing-form and basic surface will work
together in positive contact without slipping

| on account of the friction due to their con-

tact. I may, however, provide special means
which will codperate to prevent slipping and
will therefore work for the attainment of the
positive contact desired. For this purpose I
have shown intermeshing gearing for the
printing - form "and basic surface. In the
drawings this intermeshing gearing com-
prises the two gear-wheels 59, firmly but re-
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movably fixed to the opposite end of the cyl- -

inder 40, and the two racks 60, fixed to the
support1l.
| rack may be omitted, if desired, or both may

One of these gear-wheels and its

be omitted, as stated above. When these in-

termeshing gears are used, it is important
that they be made to fit with such accuracy

as will enable the contacting bodies to move
together without slipping. - o
~ In order that a basic surface and a print-

ITIO
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ing-form or successive basic surfaces and sue-. -

cessive printing-forms, having been snitably
mounted in the machine, may be accurately
and positively brought into a predetermined
cooperating relation both longitudinally and
transversely,I providesuitable guiding means
or preéstablished guides with reference to
which said bodies may be brought into the re-
lation desired. These guiding means may
vary widely in form and arrangement, By
their use the location of the design or designs

of the printing-surface or printing-surfaces

may be controlled with precision and despateh
and the designs on a series of printing-sur-
faces intended to cooperate in printing may
be so located that said surfaces will be regis-
tering printing-surfaces. I may make use of

| this intermeshing gearing in providing such
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cuiding means, and for this purpose I mark a
tooth and a recess of the intermeshing gear,
so that this tooth and recess may be first
brought into engagement when the printing-

form and basic surface are first brought into

contact. However, any other form of means
micht be employed and whether the inter-
meshing gear is used or not.

IFrom the above deseription 1t will be seen
that by placing the cone 20 1n engagement
with the cone 19 and depressing the printing
form or cylinder the latter will be driven in
absolute unison with the support 11, while
by throwing the eone 20° into engagement
with the cone 30 the screw and bed are nec-
essarily thrown out of gear and the printing
form or cylinder is turned independently of
the bed and independently of whether it 1s
raised by the lever mechanism described or
not.

The ink is supplied to the printing form or
cylinder 39 from a fountain 61, (see IFig. 2,)
which will not be described in detall, as any
suitable fountain will do, and in the mouth
of the fountain is an ink-feeding roller 62,
which is adapted to discharge intermittently
on the vibrating or ductor roller €3, which
vibrates between the ink-feeding roller (2
and the main ink-distributing roller 64, so as
to apply the ink to the latter roller in sufii-
cient but controlled quantities.

The shaft 65 of the ink-feeding roller 62
has a ratchet-wheel 66 thereon whiclh 1s en-
caged by a spring-pawl 67, which projects
from an cccentric-strap 6S on an eccentric 69,
secured to the shaft 70 of the main ink-dis-
tributing roller 64. The rotation of the shaft
70 will therefore cause the pawl 67 to be moved
backward and forward, so as to turn the
ratchet-wheel 66, the shaft 65, and the ink-
feeding voller 62,  The said shaft 65 1s also
provided with a ratchet-wheel 71, (see Fig. 6,)
opposite which is a loose arm 72, carrying a
pawl 73 to engage the ratchet-wheel 71 and
enable the shaft and roller to be turned by
hand; but the hand mechanism just referred
to is old and the automalic turning device,
comprising the pawl (7 and accessories, 1s like
similar mechanism shown in my application
for Letters Patent of the United States for a
printing-press, No. 518,015, filed July 19, 1594,
and renewed under date of May 27, 1899, Se-
rial No. 718,570,

The shaft 70 is journaled in the frame 10

and has near opposite ends grooved cam- |

wheels 74, in the grooves of which run rollers
75, which are journaled on theslides 76, which
move in slideways 77 on the frame 10, (see
Figs. 2, 3, and 6,) and the slides 76 carry the
shaft 78 of the vibrating or ductor mmking-
roller 63, and consequently as the shaft 70
rotates the slides 76 are reciprocated in the
slideways 77 and the vibrating or ductor
roller 63 is moved back and forth between

the roller 62 and the main ink-distributing

roller 64.. 'The cam-wheels 74 have also sur-

face cams 79. (see Fie. 3.) which contact with |
7 b )

5185

the upper arms 81 of Dbell-cranks 80, which
are journaled on the frame 10 and have their
lower ends 82 curved slightly and extending
into contact with the lugs 83 of the arms 54,
which are pivoted, as shown at 85, on oppo-
site sides of the machine, and the arms 34
carry the shaft 86 of the water-supply or
fountain roller 87, which, together with the
arm 84, is normally pulled back, as shown in
Fig. 2, by springs 83, which are secured to
the arms 84 and to suitable studs 89 on the
machine-frame.

The water-supply fountain may be of any

desired construction, but is preferably con-
structed as a roller 87, as shown 1n Kig. 9,
having concentric tubes 90 and 91, which have
perforations 92, adapted to register or to be
brought out of register with each other, and
therefore one tube is movable in relation to
the other; but I have shown no mechanism
for moving the tubes, as I do not claim the
specific features of the roller in this applica-
tion, such features being claimed in an ap-
plication for United States patent for a de-
vice fordistributing water, filed November 23,
1894, Serial No. 530,220, and renewed under
date of July 12, 1898, Serial No. 635,705.
The outer tube 91 is covered by layers 93 and
91 of felt, cloth, or other absorbent material,
so that the water which issues through the
perforations will ecause the roller to have an
evenly-wet surface. It will be seen that the
various ink and water rollers receive their
movement from the shaft 70 of the main ink-
distributing roller. The latter hasat oneend
a beveled gear 95, meshing with a gear-wheel
96 on the shaft 97, which is journaled in suit-
able supports 98 on the side of the frame 10
and extendsin a nearly vertical position, the
Jower end of the shaft having a gear-wheel
09, meshing with a gear-wheel 100 on the
shaft 34, which is driven in the manner here-
tofore described. ,
" The water from the water-supply fountain
or roller 87 is applied to the printing form or
cylinder 39 by means of the dampening-roll-
ers 101, which are adapted to contact with
the said cylinder and which have the water
delivered to them and distributed on them by
a roller 103, the said dampening-rollers and
the roller 103 being journaled in a swinging
frame 102, which is journaled on a cross-bar
104, (see Fig. 2,)and the roller 103 is adapted
to contact with the water-supply fountain or
roller 87, so as to receive its water from the
said fountain-roller. Theswinging frame 102
has teeth 105 at its lower ends which engage
cog-wheels 106 on a shaft 107, which is jour-
naled in the frame 10 and has at one end a
hand-wheel 108, by which the shaft may be
turned and the swinging frame 102 moved,
and thusthe dampening-rollers may be moved
in relation to the printing form or ¢ylinder
and so placed under the complete and easy
control of the operator.

The watering mechanism is very similar to
that shown in my former application referred
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to above, and the inking mechanism is also |

similar, and the ink-distributing rollers are
in the chain carried by the swinging frame
109, which is centered on the shaft 70 of the
main ink-distributing roller 64, this sSwinging
frame having at its inner ends racks 110,
which mesh with cog-wheels 111 on a shaft
112, whieh is journaled in the main frame 10
and has thereon a hand-wheel 113, which on
being turned turns the shaft and the cog-
wheel 111 and moves the swinging frame 109,
so that the said frame and the rollers which

1t carries may be turned up easily to the posi-
tion shown by dotted lines in Fig. 2, thus
making it easy to get at the printing form or

cylinder 39 and remove it when necessary.
The swinging frame 109 isstrengthened by

a suitable cross-bar 114 and also stiffened by
the several rollers which it carries and which

are adapted to apply the ink to the printing
form or cylinder, and these rollers are prei-
erably arranged as shown in the drawings,
where the upper leather-covered roller 115
takes the ink from the roller 64 and delivers
1t upon a metal roller 116, which delivers
upon the two leather-covered rollers 117,
which are adapted to contact with the print-
ing-cylinder, and on one of these rides a metal
roller118,which deliverstotheleather-covered
roller 119, this being also adapted to contact

Ink-distributing roller 64 and bearing on it

are leather-covered rollers 120 and 121, which

cause the inik .to be evenly spread on the said
main roller. | f -
When the machine of the drawings above
described is to be used, the transfer-sheet or
transfers or sheets to he turned over or trans-
ferred from the basic surface upon or to the
printing-form are first stuck up or set up on
the setting-up plate 11*. This is generally

done apart from the pressand at the table of

the workman, whose duty it is to carefully
stick up the transfersin accurate and related
positions on the series of basic surfaces. The
basic surface thus prepared or made ready is
then fastened on the bed-plate or support 11
by the pins 11°, which insare the ready and
proper positioning of the entire series of basic

surfaces and both longitudinally and trans-

versely and always in identically the same
place on the bed or support. The printing-
form is secured on its support in its proper
position, predetermined both longitudinally
and transversely, the entire series in identi-
cally the same position, and the printing-form
and basic surface are then brought into con-

tact in pairs, the lever 54 being moved so as

to bring down the printing-form 39 by means

~of the lever mechanism described so as to
-apply the desired pressure to said contact, the.

marked tooth and recess of the intermeshing
gearing meshing together so as to bring the
printing-form and basie surface into their
predetermined codperatingrelation, both lon-
gitudinally and transversely, all the pairs of

the series into identically the same relation, |

Behind the main

each as every other and with reference to ul-
timate register in the printing. Then the
cone 20 18 thrown into engagement with the
cone 19 and the screw 15 thereby started.
This carries forward the bed and revolves
the cylinder, which, being so revolved, takes
ap the transfer sheet or sheets having the
design or designs from the setting-up plate
11*. T'he transfer-sheets are then subjected
to further pressure and are finally soaked
off from the eylinder, but the ink remains,
as will be understood by those conversant
with this line of industry. The revoluble
and removable printing form or eylinder is

printing - surface. To do this for plano-
graphicprintingitis first preliminarily etched
by being gummed up and dried in the usual
way, after which it is washed off with water
to remove the gum and, as is usual, is again
washed with water and turpentine to remove

-the ink. The dampening-rollers 101 are then
applied to the cylinder, the eylinder being

driven by the cones 20* and 30 and the chain
of gears on (he chain of links and the water-
supply rolier by the main ink-distributing
roller shaft, after which the cylinder is prop-
erly inked and then resined and then full
etched with.dilute acid and washed off and,
1f necessary, reétched, and the tubuiar print-

- ing-surface is then ready to be used asa plano- |
graphie-printing surface, which may, if de-

sired, be donein the machine of the drawings,

the setting-up plate 11* or any similar plate
pur-

being the impression-surface for that
pose, or it is ready to be removed and applied
to any other suitable printing-press, a cyl-
inder-press of the form shown in my appli-

cation referred to above being suitable for

this purpose, |

It will of course be understood that when
the washing operations, &ec., are being per-
formed the bed and the frames109and 102 and
bhe dampening and inking rollers are swung
out of the way of the printing-cylinder and
that the inking and dampening are also done
while the cylinder is raised above the track
of the bed,the frame 1091in the latter case as
well as the frame 102 being of course moved
toward the printing-cylinder, so as to bring

into contact with that cylinder.
After the printing surface or cylinder has
been developed, as specified, and it is desired

to remove it the frames 109 and 102 and the

rollers carried thereby are moved out of the
way by turning the hand-wheels 113 and 107,
the pins 45 are removed from the fork 44, the

slide-blocks 46 are uncoupled from the pres-
sure-rods 43, and the cylinder, its shaft, and

blocks lifted from the frame 10, when the
slide-blocks are slipped off and the printing-
tube, with or without the form-cylinder and
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with or without the shaft, may be transferred

to the printing-press in which it is to be used,
the designs on it being ready for printing.
Themachineof thedrawingsisasamachine
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quite as readily adaptable to the operations
of printing from the cylinder 39 onto the
plate 11° or onto paper carried by it as to the
operations of transferring from the plate 11°
to the eylindrical surface 39, and, indeed,
both operations may be involved in the gen-
eral process of lithographic transferring in
multicolor-printing, for the ‘“key” (which
may be the design for one of the colors) may
be first transferred onto a printing-form, that
form developed into a printing-surface, and
then a print made from that printing-sarface
onto a fresh clean setting-up plate properly
held in the bed, this print to serve as a guide
in setting up the several transfers for the
several or the remaining colors on the setting-
up plate, so that all may be relatedly traus-
ferred onto a series of printing forms or cyl-
inders, and their prints accurately register
subsequently in the printing-press.

Some of the details of my improvements

are as readily applicable to printing-presses
that involve no transferring operations as
they are to transfer-presses.

I have used the terms ‘lithographie” and
“‘lithography” herein not as limited to the
use of stone surfaces, as its etymology might
imply, but in its ordinary sense in the art,
including zine, aluminium, and kindred sur-
faces to e etched for printing, where, as in
the case of stone, the mutually repugnant
and repelling properties of grease and water
and the peculiar action of a properly-etched
surface with reference to them are made use
of to determine the ink distribution and so
the picture to be printed. |

The term ¢ planographic-printing surface”
as herein used means 4 printing-surface hav-
ing the design in substantially the same plane
as the surface which carries the design, thus
distinguishing it from a relief-printing sur-
face in which the design is raised above the
plane of the carrying-surface and from an in-
taglio-printing surface in which the design is
depressed below the surface which carriesit.

The term ““planographic state” as herein
used in certain of the claims with reference
to the design when imparted to the printing-
form means that the design is imparted so0 as
to be substantially in the plane of the sur-
face which receives and supports it as dis-
tinguished from a design which is imparted
in a relief state or in an intaglio state to the
surfaces which receive them.

However, when the basie surface has im-
parted its design to the printing-form in the
way described the printing-form may be de-
veloped into a printing-form in any suitable
way, as by etching, and in the machine of
the drawings or otherwise. It maybelightly
atched or it may be deeply etehed and routed
out, and when completed it may be a plano-

araphie, relief, orintaglio or other character

of printing-form. When the printing-form
is in earved form, it is'preferably made con-
tinuous and in the form of a cylindrical tube

637,565

on which is electrolytically deposited a coat-
ing of zine. I may, however, cast the print-
ing-form in the form of a hollow shell or cast
a printing-form about a permanent hollow
shell, as of copper. |

In the organized machine above described
I have shown inking and dampening devices
forming part of said machine and designed
for use in developing the printing-surface af-
ter it has received the design from the basic
surface. Of course, if desired, the inking
and dampening devices may be entirely
omitted from this machine and the develop-
ment of the printing-form be effected apart
from the machine in which the basic surface
imparts its design to the printing-form.

In Figs. 8, 9, 10, and 11 T have shown sev-
eral arrangements whereby a printing-form
and a basic surface may be broughtinto roll-
ing contact in accordance with my invention.

In Fig. 8,125 1s a cylindrical printing-form
mounted upon acylindrical support 126, fixed
to a rotating shaft 127. The printing-form
is in the form of a continuoustuberemovable
from its support 126. 128 is a curved basic
surface removably secured to a rotating cy-
lindrieal support 29, carried on the shaft 130.
When these moving bodies or couples are
brought into codperating contact, the inter-
meshing gears 131 and 132 come together and

the rotation of the shaft 127 or the rotation

of the shaft 130 rotates both the printing-
form and the basic surface, so that they work
together in rolling contact, whereby the de-
sions of the basic surface may be imparted
to the printing-form.

In Fig. 9, 133 is a curved basic surface re-
movably secured to the rotating cylinder 154,
fixed on the shaft 135. 136 is a flat-stone
printing-form arranged to be reciprocated by
means of the screw 137, working in the nub
138, fixed to the bed or support 139, which
arries the printing-form. The shaft 135 1s
carried in vertically-movable boxes, whereby
the basic surface may be lowered iInto con-
tact with the printing-form. DBy operating
the screw 137 the basic surface is caused to
roll over the printing-form by friction,where-
by the design of the basic surface may be im-
parted to the printing-form. 'T'his frictional
driving of one body by the other may be em-
ployed in various types of machines embody-
ing the invention and to drive a rolling print-
ing-form or a rolling basic surface.

In Fig. 10, 140 is the continuous eylindrical
printing - form mounted on and removable
from the eylindrical support 141, fixed to the
support 142, This shaft is supported in ver-
tically - movable boxes 143, carried by the
swinging arms 144, fixed to the shaft 149.
146 is a curved basic surface removably
mounted on the fixed curved support 147.
When the printing-form is lowered into con-
tact with the basic surface and the shaft 145
is rotated first in one direction and then in the
other, the arms 144 carry the printing-form

composed of a metallic base, such as copper, i back and forth over the basic surface, so that
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the former rolls in COHtaet with the latter. ]

In this case intermeshing gearing is employed
for the basic surface and printing-forms.
In Fig. 11, 148 is a continuous cylindrical
printing - form mounted on and removable
from the cylinder 149, fixed on the shaft 150.
151 1s a flat basic surface removably mounted
upon the support 152. When the basic sur-
face and printing-form are brought into con-
tact, the arms 153, connected with the ends of

the shaft 150, carry the printing-form back-

ward and forward over the basic surface, so
that the printing-form rolls by friction in
contact with the basic surface, whereby the
design of the latter is imparted to the former.

In these various arrangements guiding
means are or may be employed with refer-
ence towhichthe printing-form orsuccessive
printing-forms may be fixed on theirsupports
always in the same identical predetermined
position. Guiding means are or may be em-
ployed with reference to which the basic sur-
face and successive basic surfaces and the
printing-forms and successive printing-forms
may always be mounted on their supportsin
identically the same predetermined position,
and guiding means are or may be employed
whereby the basic surfaces and printing-
forms may be brought together always in the
desired predetermined codperating relation.

Theguiding meansor preéstablished guides
for the printing-forms and basic surfaces in
Kigs. §, 9, 10, and 11 may be and preferably
are the same or substantially the same as are
shown in Ifigs. 1 to 7, and all the rotating
bodies of each transferring-couple shown in
Figs. 1 to 11 may be made to rotate by fric-
tional contact with its mate, as in Fig. 9, their
Intermeshing gears being in such case dis-
pensed with,

In Figs. 12 and 13 are shown in vertical
elevation and plan, respectively, and partly
in section, a modified form of machine illus-
trating one of the features of my invention.
15518 a flat basic surface removably mounted
on & flat stationary support 156 and secured
firmly to the frame 157 of the machine. 158
1S a flat printing-form removably mounted on
the reciprocating support 159. 160 is the
driving-shaft, having a pinion 160’, meshing

with a gear 161’, carried by the eccentric-shaft

161,onwhich are fixed the eccentries 162, work-
ing in the straps 163, fixed to the support 159.
164 are vertical ribs fixed to the frame of the
machine and on which slide the ways 165,
fixed to the support 159. By the rotation of
the shaft 161 the support 159, with its print-
mg-form, is moved up and down to and from
the support 156, upon which is mounted the
basic surface 155.- When the printing-form
and basic surface are brought together in op-
erative contact, they come together through-

out the entire area of their surfaces, so that :

the design of the basic surfaceis imparted to
the printing-form. The support 156 is pro-
vided with guiding means with reference to
which the basic surface may alwaysbe mount-

“brought

ed thereon in a positive predetermined posi-
tion. Such guiding means consists of the
flanges or strips 166 and 167, running across
one side and end of the support. They are
shown as provided, respectively, with the ad-
Justing-secrews 168 and 169, whereby they may
be adjusted and fixed in the required posi-
tion. 'When the basic surface is laid upon
its support, it is forced positively and snugly
against the strips 166 and 167 and is thus
into a predetermined position.
Screws 170 are employed to force and hold
the basic surface into its required predeter-
mined position. Guiding means are likewise
provided with reference to which the print-
ing-form may be mounted on its support al-
ways in the same predetermined position.
Such means consist of the flanges or strips
171 and 172, extending along one side and one
end of the support 159. These strips may be
adjusted by means of the screws 173. When
the printing-form is mounted on its support,
it 1s forced positively and accurately against
the strips 171 and 172, so that it is thereby
brought into a predetermined position on its
support. Screws 174 are employved for the
purpose of foreing and holding the printing-
form to its required position. The guiding
means for the basic surface and the guiding
means for the printing-form, it will be seen,
enable the operator to bring these surfaces
together always in the same predetermined
cobperating relation, whereby the design of

‘the basic surface may be imparted to the

printing-form in the same predetermed posi-
tion thereon and with reference to register.

In Figs. 12 and 13 the guiding means with
reference to which the basic surface is located
always in the same place and both longitudi-
nally and transversely on its support and
the guiding means with reference to which the
printing-form is located always in the same
place and both longitudinally and trans-
versely on its support constitute the guiding
means, and all that is necessary to constitute
the guiding means with reference to which
the basic surface and the printing-form of
these figures may be always brought in that
machine into the same predetermined codp-
erating relation bothlongitudinally and trans-
versely and with reference to register, where-
by the design of the basic surface may be
imparted to the printing-form in an aceurate
predetermined position thereon with refer-
ence to register.

In connection with the machine shown in
Figs. 1 to 7, inclusive, I have shown and de-
scribed three sets of guiding means, which
together constitute in that machine the guid-
ing means whereby the printing-form and
the basic surface may be brought into an ac-
curate and predetermined codperating rela-
tion both longitudinally and transversely,
or successive printing-forms and basie sur-

faces may always be brought into the same:
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erence to register, whereby the design of the
basic surf‘tce may be 1mpmted to the print-
ing-form in a predetermined position thereon
w1b11 reference to register. This arises from
the fact that the printing-form and basic sur-
face are both removable from and replace-
able on their respective seats in said machine,
and guiding means are required to accurately
seat them in said machine. It also arises
from the fact that when said bodies are ac-
curately seated in the machine their cooper-
ating relation is not thereby determined, and
further guiding means, which may be the
marked tooth and recess of their intermesh-

ing gears, are required to attain this relation.

In the machines shown in Iigs. 8, 9, 10, and
11 three sets of preéstablished guides will of
course be also employed for the same purpose
and for the same reason.

My invention includes any and all guiding
means with reference to which the printing-
forms and basic surfaces may be brought to-
oether in a predetermined coiperating rela-

tion both longitudinally and transversely,

whereby the design of a basic surface may be
imparted to a printing-form in an accurate
predetermined position thereon,and I wish to
claim the same broadly. It will benoted that
the printing-form and basic surface, in cases
where they rotate, as shown in the drawin a8,

are carried in 1}1"(.(:51:.;,11.)11511@(1 bearings. The
bearings for these rotating bodiesin all the fig-
ures, except Figs. 10 and 11, are, moreover,
fixed or stationary. These preéstablished
bearings for the rotating body are serviceable
in insuring the accurate and positive contact
of the rotating body without slipping.
design of the basic surface may be fixed there-
to in any suitable manner. IFor example, a
removable transfer-sheet may be stuck up on
the setting-up plate or transfer-base, or the
design may be etched or engraved, and thus
made permanent on the basie surface, or the
design may be otherwise fixed.

In alluding to the positions of the printing-
form and transfer-base on their respective
supports and to their codoperating relation 1
use the terms ‘““longitudinally” and ‘‘trans-
versely” as referring to the two directions at
right angles over said bodies, whether either
or both of these bodies 1s flat or curved. If
the body is curved, “‘longitudinal ” would re-
fer to the axial direction and ‘‘transverse”
to the circumferential direction.

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

1. The improvement in the art of making
a printing-surface which-consistsin preparing
a suitable non-expansible and non-contracti-
ble basic surface having fixed thercto a de-
sign so that the design is rendered non-ex-
pansible and non-contractible; and bringing
said basie surface and a suiltable printing-
form, one at least of which is curved, into
rolling contact, and thereby imparting the
Fesigu in a planographic state to the printing-

Oorni,

The !

T

k

637,555

. The improvement in the art of making
& p1 intin g-surface which consistsin preparing
a csmmble non-expansible and non-contracti-
ble basic surface having fixed thereto a de-
sign so that the design is rendered non-ex-
pansible and non-contractible; bringing said
basic surface and a suitable printing-form,
one at least of which is curved, into rolling
contact, whereby the design is imparted to
the printing-form, and developing said print-
ing-form into a pl"int,ing-surf&ce of the char-
acter desired.
3. The improvement in the art of making
a printing-surface which consistsin preparing
a suitable non-expansible and non-contracti-
ble basic surface having fixed thereto a re-
movable transfer-sheet bearing a design, so
that the design is rendered non-expansible
and non-contractible; and bringing said basic
surface and a suitable printing-form, one at
least of which is curved, into rolling contact,
whereby the design is turned over upon and
imparted to the printing-form. -
4. The improvement in the art of making

aprinting-surface which consistsin preparing

a suitable non-expansible and non-contracti-
ble basic surface having fixed thereto a re-
movable transfer-sheet bearing a design, so
that the design is rendered non-expansible
and non-contractible; bringing said basic sur-
face and a suitable prmtmmim m, one at least
of whichiscurved,intorolling Lontflct where-
by the design is turned over upon and im-
parted to the printing-form, and developing
said printing-form into a printing-surface of
the character desired.

5. The improvement: in the art of making
a printing-surface which consistsin preparing
a suitable non-cxpansible and non-contracti-
ble basic surface havingfixed theretoadesign,
so that the design is rendered non-expansible
and non-contractible; bringing said basic sur-
face and a suitable printing-form, one at least
of whichiscurved, intorolling contact, where-
by the design is imparted to the printing-
form; and etching said printing-form for the
purpose of developing it into a printing-sur-
face of the character desired.

6.- The improvement in the art of making
aprinting-surface which consistsin preparing
a suitable non-expansible and non-contracti-
ble basic surface having fixed thereto a de-
sign, so that the design is rendered non-ex-
pansible and non-contractible; and bringing
sald Dbasic surface and a suitable printing-
form, one at least of which is curved, into roll-
ing contact, the curved body being rotated
by frictional contact with the other body, and
thereby imparting the design 1n a plano-
oraphic state to the printing-form.

The improvement in the art of making
aprinting-surface which consists in preparing
a suitable non-expansible and non-contracti-
ble basic surface having fixed thereto a re-
movable transfer-sheet bearing a design, so
that the design is rendered non-expansible
and non-contractible; and bringing said basic
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surface and a suitable printing-form, one at |

least of which is curved, into rolling contact,
the curved body being rotated by frictional
contact with the other body, whereby the de-
sign is turned over upon and imparted to the
printing-form. |

. The improvement in the art of making
a printing-surface which consists in preparing
a suitable non-expansible and non-contracti-

ble basic surface having fixed thereto a re-

movable transfer-sheet bearing a design, so
that the design is rendered non-expansible
and non-contractible; bringingsaid basic sur-
face and a suitable printing-form, one at least
of which is curved, into rolling contact, the
curved body being rotated by frictional con-
tact with the other body, whereby the design
isimparted tothe printing-form; and develop-
ing said printing-form into a printing-surface
of the character desired.

J. The improvement in the art of making

a printing-surface which consists in preparing
a suitable non-expansible and non-contracti-
ble basic surface having fixed thereto a re-
movable transfer-sheet bearing a design, so
that the design is rendered non-expansible
and non-contractible; bringing said basie
surface and a suitable printing-form, one at
least of which is curved, into rolling contact,
whereby the design is turned over upon and
imparted to the printing-form; and etching
sald printing-form for the purpose of devel-
oping it inte a printing-surface of the charac-
ter desired.

10. The improvement in the art of making
a printing-surface which consists in prepario o
a suitable non-expansible and non-contracti-
ble basic surface having fixed thereto a de-
sign, so that the design is rendered non-ex-
pansible and non-contraetible; and bringing
said basic surface and a suitable printing-
form, one at least of which is curved, into
rolling contact, the curved body being carried
In bearings in a transfer-press, and thereby
Imparting the design in a planographic state
to the printing-form.

11, The improvement in the art of making
a printing-surface which consistsin preparing
a sultable non-expansible ard non-contracti-
ble basic surface having fixed thereto a de-
sign, so that the design is rendered non-ex-
pansible and non-contractible; and bringing
sald basic surface and a suitable printing-
form, one at least of which is curved, into
rolling contact, the curved body being carried
in bearings in a transfer-press and rotated
by frictional contact with the other body,
and thereby imparting the design in a nlano-
graphic state to the printing-form.

12. The improvement in the art of making
a printing-surface which consistsin preparing
a suitable non-expansible and non-contracti-
ble basic surface having fixed thereto a re-
movable transfer-sheet bearing a design, so
that the design is rendered non-expansible
and non-contractible; and bringingsaid basic

surface and a suitable printing-form, one at |

11
least of which is curved, into rolling contact,
the curved body being carried in bearings in
a transfer-press and rotated by frictional con-
tact with the other body,whereby the design is
turned over upon and imparted to the print-
ing-form; and etching said printing-form for
the purpose of developing it into a printing-
surface of the character desired.

15. The improvement in the art of making
a printing-surface which consists in prepar-
ing a suitable non-expansible and non-con-
tractible basic surface having fixed thereto a
design so that the design is rendered non-ex-
pansible and non-contractible; and bringing
said basicsurfaceand asuitable curved print-
Ing-form into rolling contact, and thereby
Imparting the design in a planographic state
to the printing-form.

14. The improvement in the art of making
a printing-surface which consists in prepar-
ing a suitable non-expansible and non-con-
tractible basic surface having fixed thereto a
removable transfer-sheet bearing a design so
that the design is rendered non-expansible
and non-contractible; bringing said basic
surface and a suitable curved printing-form
into rolling contact, whereby the design is
turned over upon and imparted to the print-
ing-form, and_etching said printing-form for
the purpose of developing it into a printing-
surface of the character desired.

15. The improvement in the art of making
a printing-surface which consists in prepar-

tractible basic surface having fixed thereto a
design so that the design is rendered non-ex-
pansible and non-contractible; and bringing
said basicsurface and asuitable curved print-
ing-form into rolling contact, the printing-
form being carried in bearings in a transfer-
press and rotated by frictional contact with
the basic surface, whereby the design is im-
parted to the printing-form.
- 16. T'he improvement in the art of making
a printing-surface which consists in prepar-
ing a suitable non-expansible and non-con-
tractible basic surface having fixed thereto a
removable transfer-sheet bearing a design so
that the design is rendered non-expansible
and non-contractible; bringingsaid basic sur-
face and a suitable curved printing-form into
rolling cantact, the printing-form being car-
ried in bearings in a transfer-press and ro-
tated by frictional contact with the basic sur-
face, whereby the design is turned over upon
and 1mparted to the printing-form; and etch-
ing said printing-form for the purpose of de-
velopingitinto a printing-surface of the char-
acter desired.

17. Theimprovement iu the art of making
a lithographic-printing surface which con-
sists in preparing a suitable non-expansible
and non-contractible basic surface having
fixed thereto a design, so that the design is
rendered non-expansible and non-contracti-
ble; and bringing said basic surface and a
suitable lithographic-printing form, one aft

Ing a suitable non-expansible and non-con--
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least of which is curved, into rolling contact, |

whereby the design is imparted to the print-
ing-form. |

18. The improvement in the art of making
a lithographic-printing surface which con-
sists in preparing a suitable non-expansible
and non-contractible basic surface having
ixed thereto a removable transfer-sheet bear-
ing a design, so that the design is rendered
non - expansible and non-contractible; and
bringing said basic surface and a suitable
lithographic- printing form, one at least of
whichis curved, into rolling contact, whereby
the design is turned over upon and imparted

~to the printing-form.

19. The improvement in the art of making
a lithographic-printing surface which con-
sists in preparing a suitable non-expansible
and non - contractible basic surface having

fixed thereto a design, so that the design 18 ;

rendered non-expansible and non-contracti-
ble; bringing said basic surface and a suit-
able lithographic-printing form, one at least
of which is curved, into rolling contact,
whereby the design is imparted to the print-
ing-form; and etching said printing-form for
the purpose of developing it into a litho-
oraphic-printing surface.

20. The improvement in the art of making
a lithographic-printing surface which con-
sists in preparing a suitable non-expansible
and non -contractible basic surface having
fixed thereto a design, so that the design 18
rendered non-expansible and non-contracti-
ble; and bringing said basic surface and a
suitable lithographic-printing form, one at
least of whichis curved, into rolling contact,
the curved body being rotated by frictional
contact with the other body, whereby the de-
sign is imparted to the printing-form.

21. The improvement in the art of making
a lithographic-printing surface which con-
sists in preparing a suitable non-expansible
and non -contractible basic surface having
fixed thereto a design, so that the design is
rendered non-expansible and non-contracti-
ble; and bringing said basic surface and a
suitable lithographic-printing form, one at
least of which is curved, into rolling contact,
the curved body being carried in bearings in
a transfer-press and rotated by frictional con-
tact with the other body, whereby the design
is imparted to the printing-form.

22. The improvement in the art of making
a lithographic-printing surface which con-
sists in preparing a sunitable non-expansible
and non - contractible basic surface having
fixed thereto a removable transfer-sheet bear-
ing a design, so that the design is rendered
non-expansible and non-contractible; bring-
ing said basic surface and a suitable litho-
ographic-printing form, one at least of which
is curved, into rolling contact, the curved
body being carried in bearings in-a transfer-
press and rotated by frictional contact with
the other body, whereby the design is turned

637,555

and etching said printing-form for the pur-
pose of developing it into a lithographic-
printing surface. - |

23. The improvement in the art of making
a lithographic-printing surface which con-
sists in preparing a suitable non-expansible
and non - contractible basic surface having
fixed thereto a design so that the design is
rendered non-expansible and non-contracti-
ble; and bringing said basic surface and a
suitable curved lithographic-printing form
into rolling contact, whereby the design is
imparted to the printing-form.

24, The improvement in the art of making
a lithographic-printing surface which con-
sists in preparing a suitable non-expansible
and non-contractible basic surface having
fixed theretoa removable transfer-sheet bear-
ing a design so that the design is rendered
non-expansible and non-contractible; bring-

ing said basie surface and a suitable curved

lithographie-printing form into rolling con-
tact, whereby the design is turned over upon
and imparted to the printing-form; and etch-
ing said printing-form for the purpose ot de-
veloping it into a lithographic-printing sur-
face,

25. The improvement in the art of making
alithographic-printing surface which consists
in preparing a suitable non-expansible and
non-contractible basic surface having fixed
thereto a removable transfer-sheet bearing a
design so that the design is rendered non-ex-
pansible and non-contractible; bringing said
basic surface and a suitable curved litho-
oraphic - printing form into rolling contact,
the printing-form being carried in bearings
in a transfer-press and rotated by frictional
contact with the basic surface, whereby the
design is turned over upon and imparted to
the printing-form; and etching said printing-
form for the purpose of developing it into a
lithographic-printing surface.

26. The improvement in the artof making
a printing-surface which consistsin preparing
a suitable non-expansible and non-contracti-
ble basic surface having fixed thereto a de-
sien so that the design is rendered non-ex-
pansible and non-contractible; and bringing
said basic surface and a suitable continuous
cylindrical printing-form into roliing contact,
whereby the design is imparted to the print-
ing-form. |

97. The improvement in the art of making
a printing-surface which consistsin preparing
a suitable non-expansible and non-contracti-
ble basic surface having fixed thereto a re-
movable transfer-sheet bearing a design so
that the design is rendered non-expansible
and non-contractible; and bringingsaid basic
surface and a suitable continuous cylin-
drical printing - form into rolling contact,
whereby the design is turned over upon and
imparted to the printing-form.

98. The improvement in the art of making
a printing-surface which consists in preparing

over upon and imparted to the printing-form; | a suitable non-expansible and non-contracti-
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ble basic surface having fixed thereto a re-
movable transfer-sheet bearing a design so
that the design is rendered non-expansible
and non-contractible; bringing said basic
surface and a suitable continuous eylindrical
printing-form into rolling contact, whereby
the design is turned over upon and imparted
to the printing-form; and etching said print-
ing-form for the purpose of developing it into
a printing-surface of the character desired.

29. The improvement in the art of making

a printing-surface which consistsin preparing

a suitable non-expansible and non-contracti-

ble basicsurface having fixed thereto a design.

8o that the design is rendered non-expansible
and non-contractible; and bringingsaid basic
surface and a suitable continnous eyindrical
printing-form into rolling contact, the print-
ing-form being carried in bearings in a trans-
fer-press and rotated by frictional contact
with the basic surface, whereby the design is
1imparted to the printing-form. -
30. The improvement in the art of making
alithographic-printing surface which consists
in preparing a suitable non-expansible and
non-contractible basic surface having fixed
thereto adesign so that the design is rendered
non-expansible and non-contractible; and
bringing said basic surface and a suitable
continuous cylindrical lithographie-printing
form into rolling contact, whereby thé design
1s imparted to the printing:-form. |
sl. The improvement in the art of making

“alithographic-printing surface which consists

in preparing a suitable non-expansible and
non-contractible basic surface having fixed

thereto a removable transfer-sheet bearing a

design so that the design is rendered non-ex-
pansible and non-contractible; and bringing
sald basic surface and a suitable continuous
cylindrieal lithographic - printing form into
rolling contaet, whereby the design is turned
over upon and imparted to the printing-form.

52. The improvement in the art of making
a lithographic-printing surface which consists
in preparing a scitable non-expansible and
non-contractible basic surface having fixed
thereto a removable transfer-sheetl bearing a
design so that the design is rendered non-ex-
pansible and non-contractible; bringing said
basic surface and a suitable continuous cy-
lindrical lithographic-printing form into roll-
ing contact, whereby the design is turned
over upon and imparted to the printing-form;
and etching said printing-form for the pur-
poseofdevelopingitintoa lithographie-print-
ing surface.

33. The improvement in the art of making

alithographic-printing surface which consists

in preparing a suitable non-expansible and
non-contractible basic surface having fixed
thereto a design so that the design is rendered
non -expansible and non-contractible; and
bringing said basicsurface and asuitable con-
tinuous cylindrical lithographic - printing
form into rolling contact, the printing-form
being carried in bearings in a transfer-press

13

and rotated by frictional contact with the

basicsurface, whereby the design isimparted
to the printing-form.

54, The improvement in the art of making
a lithographie-printing surface which consists
In preparing a suitable non-expansible and
non-contractible basic surface having fixed
thereto a removable transfer-sheet bearing a

‘design so that the design isrendered non-ex-

pansible and non-contractible; and bringing
sald basic surface and a suitable continuous
cylindrical lithographic-printing form into
rolling contact, the printing-form being car-
ried in bearings in a transfer-press and ro-
tated by frictional contact with the basic sur-

face, whereby the design is turned over upon

and imparted to the printing-form.

55. The improvement in the art of making
a printing-surface which consists in preparing
asuitable basicsurface havinga design adapt-
ed to be imparted by contact; and bringing
sald basic surface and a suitable printing-
form into contact in accurate predetermined
cooperating relation both longitudinally and
transversely and with reference to preéstab-
lished guides, whereby the design isimparted
to the printing-form in accurate predeter-
mined position.

56. The improvement in the art of making
a printing-surface which consistsin preparing
asuttable basicsurface having a design adapt-
ed to be imparted by contact; bringing said
basiesurface and asuitable printing-forminto
contact in accurate predetermined codperat-
ing relation both longitudinally and trans-
versely and with reference to preéstablished
guides, whereby the design is imparted to the
printing-form in accurate predetermined po-
sition; and developing said printing - form
into a printing-surface of the character de-
sired.

57. The improvement in the art of making
a printing-surface which consists in prepar-
1ng a suitable basic surface having thereon a
removable transfer-sheet bearing a design
adapted to be imparted by contact; and bring-

ing said basic surface and a suitable printing-

form into econtact in aceurate predetermined
coOperating relation both longitudinally and
transversely and with reference to preéstab-
lished guides, whereby the design is turned
over upon and imparted to the printing-form
in accurate predetermined position.

5¢. The improvement in the art of making
a printing-surface which consists in prepar-

ing a suitable basic surface havingthereon a
removable transfer-sheet bearing a design

adapted to be imparted by contact; bringing
sald basic surface and a suitable printing-
form i1nto contact in acecurate predetermined
cooperating relation both longitudinally and
transversely and with reference to preéstab-
lished guides, whereby the design is turned
over upon and imparted to the printing-form
in accurate predetermined position; and de-
veloping said printing-form into a printing-
surface of the character desired.
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39. The improvement in the art of making
a printing-surface which consists in prepar-
ing a suitable basic surface having a design
adapted to be imparted by contact; bringing
said basic surface and a suitable printing-
form into contact in accurate predetermined
codperating relation both longitudinally and
transversely and with reference to preéstab-
lished gunides, whereby the design is imparted
to the printing-form in accurate predeter-
mined position; and etching said printing-
form for the purpose of developing it into a
printing-surface of the character desired.

40. The improvement in the art of making
a printing-surface which consists in prepar-
ing a suitable basic surface having thereon a
removable transfer-sheet bearing a design

adapted to be imparted by contact; bringing

sald basic surface and a suitable printing-
form into contact in accurate predetermined
cooperating relation both longitudinally and
transversely and with reference to preéstab-
lished gunides, whereby the design is turned
over upon and imparted to the printing-form
in accurate predetermined position; and etch-

ing said printing-form for the purpose of de-

velopingitintoa printing-surface of the char-
acter desired.

41. The improvement in the art of making
alithographic-printing surface which consists
in preparing a suitable basic surface having
a design adapted to be imparted by contact;
and bringing said basic surface and a suit-
able lithographie-printing form into contact
in accurate predetermined codperating rela-
tion both longitudinally and transversely and
with reference to preéstablished
whereby the design is imparted to the print-
ing-form in aceurate predetermined position.

42. The improvement in the art of making
alithographic-printing surface which consists
in preparing a suitable basie surface having
thereon a removable transfer-sheet bearing a
design adapted to be imparted by contact;
and bringing said basie surface and a suitable
lithographic-printing form into contact in
accurate predetermined codperating relation
both longitudinally and trausversely and with
reference to preéstablished guides, whereby
the design is turned over upon and imparted
to the printing-form in accurate predeter-
mined position.

43. The improvement in the art of making
a lithographic-printing surface which consists
in preparing a suitable basic surface having
thereon a removable transfer-sheet bearing a
design adapted to be imparted by contact;
bringing said basic surface and a suitable
lithographic-printing form into contact 1n
accurate predetermined coOperating relation

‘both longitudinally and transversely and with

reference to preéstablished guides, whereby
the design is turned over upon and imparted
to the printing-form 1n accurate predeter-
mined position; and etching said printing-
form for the purpose of developing it into a
lithographie-printing surface.

cuides,

e

[ —

637,555

44, The improvement in the art of making
a printing-surface,which consists in prepar-
ing a suitable printing-form and a suitable
basic surface having a design adapted to be
imparted by contact, satd bodies being con-
structed and designed to fit removably and
replaceably in preéstablished seats in a trans-
fer-press; and bringing said bodies, mounted
in such press, into contact, in accurate pre-
determined relation both longitudinally and
transversely and with reference to preéstab-
lished guides, whereby the design is imparted
to the printing-form in accurate predeter-
mined position.

45. The improvement in the art of making
a printing-surface, which consists in prepar-
ing a suitable printing-form and a suiltable
basie surface having thereon a removable
transfer-sheet bearing a design adapted to be
imparted by contact, said bodies being con-
structed and designed to fit removably and
replaceably in preéstablished seatsin a trans-
fer-press; and bringing said bodies, mounted
in such press, into contact, in accurate pre-
determined relation both longitudinally and
transversely and with reference to preéstab-
lished guides, whereby the design is turned
over upon and imparted to the printing-form
in accurate predetermined position.

46. The improvement, in the art of making
a printing-surface, which consists in prepar-
ing a suitable printing-form and a suitable
basic surface having a design adapted to be
imparted by contact, said bodies being con-
structed and designed to fit removably and
replaceably in preéstablished seatsin a trans-
fer-press; bringing sald bodies, mounted In
such press, into contact, in accurate predeter-
mined relation both longitudinally and trans-
versely and with reference to preéstablished
ounides, whereby the design is imparted to the
printing-form in accurate predetermined po-
sition; and etching said printing-form for the
purpose of developing 1t into a printing-sur-
face of the character desired.

47. The improvement in the art of making
a printing-surface, which consists in prepar-
ing a suitable printing-form and a suitable
basic surface having therecon a removable
transfer-sheet bearing a design adapted to be
imparted by contact, said bodies being con-
structed and designed to {fit removably and
replaceably in predéstablished seatsin a trans-
fer-press; bringing said bodies, mounted In
such press, into contact, in accurate prede-
termined relation both longitudinally and
transversely and with reference to preéstab-
lished guides, whereby the design is turned
over upon and imparted to the printing-form
in accurate predetermined position;and etch-
ing said printing-form for the purpose of de-
velopingitintoa printing-surface of the char-
acter desired.

48, Theimprovement in the art of making
a series of registering printing-surfaces, which
consists in preparing a series of suitable basic
surfaces having component designs adapted
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to be imparted by contact; and bringing said
basic surfaces and a series of suitable print-
ing-forms into contact, in accurate predeter-
mined coéperating relation Loth longitudi-

nally and transversely by the aid of preéstab- |

lished guides and with reference to register,
a basic surface and a printing-form together,
whereby the component designs are Imparted
to sald printing-forms in accurate predeter-

printing. - |
49. The improvement in the art of making
aseries of registering printing-surfaces, which

consists in preparing a series of suitable basic |

surfaces having thereon removable transfer-
sheets bearing component designs adapted to
be imparted by contact:; and bringing said
basic surfaces and a series of snitable print-
ing-forms into contact in accurate predeter-
mined codperating relation both longitudi-

nally and transversely by the aid of presstab- |
lished guides and with reference to register,

a basic surface and a printing-form together,
whereby the component designs are turned
overuponandimparted tosaid printing-forms
in accurate predetermined positions and
adapted to register in printing. |

50. The improvement in'the art of making

aseriesof registering printing-surfaces, which |

consists in preparing a series of suitable basic
surfaces having component designs adapted
tobe imparted by contact; bringing said basic
surfaces and a series of suitable printing-

forms into contact in accurate predetermined

cooperating relation both longitudinally and
transversely by the aid of preéstablished

~guides and with reference to register, a basie

surfaceand a printing-form together, whereby
the component designs are imparted to said
printing-formsinaccurate predetermined po-
sitions and adapted to register in printing;
and etching said printing-forms for the pur-
pose of developing them iato printing-sur-
taces of the character desired. - | -
51. The improvement in the art of. making
a series of registering lithographic-printing

surfaces,which consists in preparing a series

of suitable basic surfaces having component
designs adapted to be imparted by contact;
and bringing said basic surfaces and a series
of suitable lithographic-printing forms infto
contact, in accurate predetermined codperat-
ing relation both longitudinally and. trans-
versely by the aid of preéstablished guides
and with reference to register, a basic surface
and a printing-form together, whereby the
component designsare imparted to said print-

ing-forms in accurate predetermined posi-

tions and adapted to register in printing.
92. The improvement in the art of making

a series of registering lithographie-printing

surfaces, which consists in preparing a series
of suitable basic surfaces having thereon re-
movable transfer-sheets bearing component
designs adapted to be imparted by contact;
bringing said basic surfaces and a series of
suitable lithographice-printing forms into con-

T )

15

t&e‘n, in-accurate predetermined cod perating
relation both longitudinally and transversely
by the aid of preéstablished guides and with

‘reference to register, a basic surface and a
printing-form together, whereby the compo--

nent designs are imparted to said printing-

forms in accurate predetermined positions
and adapted to registerin printing; and etch-

| Ing said printing-forms for the pupose of de-
mined positions and adapted to register in |

velopinng them into lithographic-printing sur-

| faces.

05. The improvement in the art of making
aseries of registering printin g-surfaces,which
consists in preparing a series of suitable basic

| surfaces having component designs adapted

to be imparted by contact; preparing a series
of suitable printing-forms, said bodies being

‘of a permanent size and shape to adapt them
-to fit removably and replaceably in preéstab-

lished seats in a transfer-press; and bringing

tact, 1n accurate predetermined codperating
relation -both longitudinally and transversely
by the aid of preéstablished guides and with
reterence to register, a basic surface and a
printing-form together, whereby the compo-
nent designs are imparted to the printing-
forms 1n accurate predetermined positions
and adapted to register in printing.

o4, The improvement in the art of making

‘a series of registering lithographic-printing

surfaces, which consists in preparing a series
of suitable basic surfaces having thereon re-
movable transfer-sheets bearing component
designs adapted to be imparted by contact;

preparing a series of suitable lithographie-

printing forms, said bodies being of a perma-
nent size and shape to adapt them to fit re-

movably and replaceably in preéstablished

seatsin a transfer-press; bringingsaid bodies,

- mounted in such press, into contact, in accu-
rate predetermined codperating relation both.
longitudinally and transversely by the aid of

preéstablished guides and with reference to
register, 4 basic surface and a printing-form

together, whereby the component designs are
turned over upon and imparted to the print-
ing-forms in accurate predetermined POoSsi-

tions and adapted to register in printing; and
etching said printing-forms for the purpose

of developing theminto lithographic-printing

surfaces. . |
~ 99. the improvement in the art of making
printing-surfaces which consists in preparing

acurvedshell-like metallic printing-form and
arotary form-support therefor, said printing- -
form and form-support being made of a per-

manent predetermined size and shape to
adapt them to fit removably and replaceably
one upon the other, and so that the form-sup-

port is.adapted to fit in a preéstablished seat

in a transfer-press; preparing a suitable non-
expansible and non-contractible basic surface

| having a design fixed thereto so that the de-

sign is rendered non-expansible and non-con-
tractible; mounting said printing-form in its

' preestablished seat in the transfer-press with
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said Dasic surface seated in said press; and
bringing said printing-form into rolling con-
tact with the basic surface, and thereby 1m-
parting said design to said printing-form.

56. The improvement in the art of making
printing-surfaces which consists in preparing
a continuous cylindrical metallic printing-
form and a rotary form-support therefor, said
printing-form and form-support being made
of a permanent predetermined size and shape
to adapt them to fit removably and replace-
ably one upon the other, and so that the
form-support is adapted to fit in a preéstab-
lished seat in a transfer-press; preparing a
rigid basic surface having a design adapted
to be imparted by contact; mounting sald
printing-form in its preéstablished seat 1n
the transfer-press with said basic surface
seated in said press; and bringing said print-
ing-form into progressive and positive rolling
contact with the basic surface, and thereby
imparting said design to said printing-form.

57. The improvement in the art of making
printing-surfaces,which consists in preparing
a curved shell-like metallic printing-form and
a rotary form-support therefor, said print-
ing-form and form-support being made ol a
permanent predetermined size and shape to
adapt them to fit removably and replaceably
one upon the other, and so that the form-sup-
port is adapted to fit in a preéstablished seat
in a transfer-press; preparing a basic surface
having a design adapted to be imparted by
contact; mounting said printing-form in its
predéstablished seat in the transfer-press with
said basic surface seated in said press; and
bringing said printing-form into progressive
and positive rolling contact with the basic
surface, and thereby imparting said design
to raid printing-form; and then etching sald
printing-form for the purpose of developing
it into a printing-surface for said design.

58. The improvement in the art of making
oraduated printing-surfaces, which consists
in preparing a curved continuous cylindrical
metallie printing-form and a rotary form-sup-
port: therefor, said printing-form and form-
support being made of a permancnt prede-
termined size and shape to adapt them to fif
removably and replaceably one upon the
other, and so thatthe form-supportis adapted
to fit in a preéstablished seat in a transfer-
press; preparing a rigid basic surface having

a graduated design adapted to be imparted

by contact; mounting said printing-form in
its predstablished seat in the transfer-press

with said basic surface seated in said press;

and Dbringing said printing-form into pro-
oressive and positive rolling contact with the
basic surface, and thereby imparting said
design to said printing-forin; and then etch-
ing said printing-form for the purpose of de-
veloping it into a printing-surface for said
design.

59. The improvement in the art o€ making
printing-surfaces, which consistsin preparing

acurved shell-like metallic printing-form and |

637,555

a rotary form-support therefor, said printing-
form and form-support being made of a per-
manent predermined size and shape toadapt
them to fit removably and replaceably one
upon the other, and so that the form-support
is adapted to fit in a preéstablished seat in a

transfer-press; preparing a basic surface con-

sisting of a rigid transfer-base bearing a re-
movable transfer-sheethavinga design adapt-
ed to be imparted by eontact; mounting said
printing-form inits preéstablished seat in the
transfer-press with said basie surface seated
insaid press; and bringingsaid printing-form
into progressive and posiftive rolling contact
with the basie surface, and thereby turning
over the removable transfer-sheet and im-
parting said design to said printing-form.
60. The improvement in the art of making
printing-surfaces, which consistsin preparing
acurved shell-like metallic printing-form and
a rotary form-support therefor, said printing-
form and form-support being made of a per-
manent predermined size and shape to adapt
them to fit removably and replaceably one
upon the other, and so that the form-support
is adapted to fit in a preéstablished seatin a
transfer-press; preparinga basic surface con-
sisting of ‘a rigid transfer-base bearing a re-
movable transfer-sheet having a design adapt-
ed to be imparted by contact; mounting said
printing-form in its preéstablished seat in the
transfer-press with said basic surface seated
insaid press; and bringingsaid printing-form
into progressive and positive rolling contact
with the basic surface, and thereby turning
over the removable transfer-sheet and im-

parting said design to said printing-form; and

then etching said printing-form for the pur-
pose of developing it into a printing-surface
for said design.

61. The improvement in the art of making
printing-surfaces, which consistsin preparing
a continuous hollow metallic printing-form
and a rotary form-support therefor, said print-
ing-form and form-support being made of a
permanent predetermined size and shape to
adapt them to fit removably and replaceably
one upon the other, and so that the form-sup-
port is adapted to fit in a preéstablished seat
in a transfer-press; preparing a basic surface
consisting of a rigid transfer-base bearing a
removable transfer - sheet having a design
adapted to be imparted by contact; mount-
ing said printing-form in its preéstablished
seat in the transfer-press with said basie sur-
face seated in said press; and bringing said
printing-form into progressive and positive

rolling contact with the basic surface, and

thereby turning over the removable transfer-
sheet and imparting said design to said print-
ing-form;and then etehing said printing-form
for the purpose of developing it into a print-
ing-surface for said design.

62. The improvement in the art of making
printing-surfaces which consists in preparing
acurved shell-like metallic printing-form and
a rotary form-support therefor, said printing-
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form and -form-sﬁpport.be_ing made of a per- | the removable tfa,nsfer-sheet and imparting

manent predetermined size and shape to adapt
them to fit removably and replaceably one
upon the other in an exact predetermined po-
sition both longitudinally and cirecumferen-
tially, and so that the form-support is adapt-
ed to fit in a preéstablished seat in a transfer-
press; preparing a basic surface having a de-
sign adapted to.be imparted by contact:
mounting said printing-form in.its preéstab-
lished seat in the transfer-press with said
basic surface seated in said press; and bring-
ing said printing-form into progressive and
positive rolling contact with the basic sur-
face In accurate predetermined codperating
relation both longitudinally and circumfer-
entially and with reference to preéstablished
guides, and thereby imparting said design to
sald printing-form in accurate predetermined
position.

- 63. The improvement in the art of making
printing-surfaces which consists in preparing
a continuous cylindrical metallic printing-
form and a rotary form-support therefor, said
printing-form and form-support being made
of a permanent predetermined size and shape
to adapt them to fit removably and replace-
ably one upon the other in an exact prede-
termined position both longitudinally and
circumferentially, and so that the form-sup-
port 1s adapted to fit in a preéstablished seat
in a transfer-press; preparing a rigid basic
surface having a design adapted to be im-
parted by contact; mounting said printing-
form in its preéstablished seat in the trans-
fer-press with said basic surface seated in
sald press; and bringing said printing-form
into progressive and positive rolling contact
with the basic surface, in accurate predeter-
mined codperating relation both longitudi-
nally and circumferentially and with refer-
ence to preestablished guides, and thereby
imparting said design to said printing-form
in accurate predetermined position. |

64. The improvement in the art of making
printing-surfaces, which consists in preparing
acurved shell-likemetallic printing-form and
arotary form-support therefor, said printing-
form and form-support being made of a per-

manent predetermined size and shape toadapt

them to fit removably and replaceably one

-upon the other in an exact predetermined po-

sition both longitudinally and circumferen-
tially, and so that the form-support is adapt-
ed to fit in a preéstablished seat in a transfer-
press; preparing a basic surface consisting
of a rigid transfer-base bearing a removable
transfer-sheet having a design adapted to be
imparted by contact; mounting said print-
ing-forminits preéstablished seatin the trans-

- fer-press with said basic surfaceseated in said

press; and bringing said printing-form into
progressive and positive rolling contact with
the basic surface in accurate predetermined

65 cooperating relation both longitudinally and

circumferentially and with reference to pre-

sald design to said printing-form in accurate
predetermined position. - |
60. The improvement in the art of making
a series of registering printing-surfaces which
consists in preparing a series of printing-forms
designed and constructed to work in accu-
rately-preéstablished seatsin a printing-press:
preparing a series of basic surfaces having
component designs adapted to be imparted
by contact; bringing said basic surfaces and
said printing-forms mounted in accurately-
preestablished seats in a transfer-press, into
positive contact, a basic surface and a print-
ing-form together, in accurate predetermined
cooperating relation both longitudinally and
transversely by the aid of preéstablished
guides and with reference to the attainment
of register in the subsequent conjoint use of
the printing-forms as printing-surfaces in a
printing-press and without the usual empiric
adjustment, and thereby imparting said de-
signs to said printing-forms in accurate pre-
determined positions. |
06. The improvement in the art of making
a series of curved registering printing-sur-
faces which consists in preparing a series of
curved printing-formsdesigned and construct-
ed towork in accurately-preéstablished seats
in aprinting-press; prepdaring a series of basic
surfaces having component designs adapted
to beimparted by contact; bringing said basic
surfaces and said printing-forms mounted in
accurately-preéstablished seats in a transfer-
pressinto positive rolling contact, a basic sur-
face and a printing-form together, in accurate
predetermined codperating relation both lon-
gitudinally and circumferentially by the aid

of preéstablished guides and with reference

to the attainment of register in the subse-
quent conjoint use of the printing-forms as
printing-surfacesina printing-press and with-
out the usual empiric adjustment, and there-
by imparting said designs to said printing-
forms in accurate predetermined positions.

67. The improvement in the art of making -

a series of registering printing-surfaces which
consists in preparing a series of printing-
forms designed and constructed to work in
accurately-preéstablished seats in a printing-
press; preparing a series of basic surfaces
having removable transfer - sheets thereon
bearing component designs adapted to be im-
parted by contact; bringing said basic sur-

-faces and said printing forms mounted in ac-
curately-preéstablished seats in a transfer-

press into positive contact, a basic surface
and a printing-form together, in accurate pre-
determined codperating relation both longi-
tudinally and transversely by the aid of pre-
established guides and with reference to the
attainment of register in the subsequent con-
joint use of the printing-forms as printing-
surfaces in a printing-press and without the
usual empiric adjustment, and thereby im-
parting said designs to said printing-formsin

ostablished guides, and thereby turning over | accurate predetermined positions.
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6S. The improvement in the art of making | in accurate predetermined positions and de-

a series of rigid registering printing-surfaces
which consists in preparing a series of rigid
printing-formns designed and constructed to
work in accurately-preéstablished seats in a
printing - press; preparing a series of rigid
basie surfaces having component designs
adapted to be imparted by contact; bringing
said basic surfaces and said printing-forms
mounted In accurately-preéstablished seats
in a transfer-press into positive contact, a
basic surface and a printing-form together,
in accurate predetermined cooperating rela-
tion both longitudinally and transversely by
the aid of preéstablished guides and with ref-
erence to the attainment of register in the
subsequent conjoint use of the printing-forms
as printing-surfaces in a printing-press and
without the usual empiric adjustment, and
thereby imparting said designs to said print-
ing-forms in accurate predetermined posi-
tions. |

- 69, The improvement in the art of making
a series of continuous, cylindrical, rigid reg-
istering printing-surfaces which consists in
preparing a series of continuous, cylindrical,
rigid printing-forms designed and construct-
ed to worlk 1in accurately-predstablished seats
in a printing-press; preparing a series of
basiec surfaces having component designs
adapted to be imparted by contact; bringing

said basic surfaces and said printing-forms

mounted in accurately-preéstalished seatsin
a transfer-press into positive rolling contact,

a basic surface and a printing-form together,

in accurate predetermined codperating re-
lation both longitudinally and circumiferen-
tially by the atd of preéstablished guides and
with reference to the attainment of register
in the subsequent conjoint use of the print-
ing-forms as printing-surfaces in a printing-
press and without the usual empirie adjust-
ment, and thereby imparting said designs
to said printing-forms in accurate predeter-
mined positions, and etching said printing-
forms [or the purpose of developing theminto
printing-surfaces for said designs.

70. Theimprovementin the art of making
a seriesof registering printing-surfaces which
consists 1n preparing a series of lithographic
printing-forms designed and constructed to
work 1n accurately-preéstablished seats in a
printing-press; preparing a series of basie sur-
faces having component designs adapted to
be imparted by contact; bringing said basic
surfaces and said printing-forms, mounted
in accurately-preéstablished seatsin a trans-
fer-press, into positive contact, a basic sur-
face and a printing-form together, in accu-
rate predetermined codperating relation both
longitudinally and transversely by the aid of
preéstablished guides and with reference to
the attainment of register in the subsequent
conjoint use of the printing-forms as print-
ing-surfaces in a printing-press and without
the usual empiric adjustment, and thereby

veloping said printing-forms into printing-
surfaces of the character desired. |
71. Theimprovement in the art of making
registering printing-surfaces which consists
in preparing a series of printing-forms and a
series of form-supports therefor, said print-
ing-forms and form-supports being made of a
permanent predetermined size and shape to
adapt them to fit removably and replaceably
one upon theotherin an exact predetermined
position, and so that each form-support is
adapled to fit in a preéstablished seat in a
transfer-press; preparing aseriesof basicsur-
faces having component designs adapted to
be imparted by contact; bringing said basic

surfaces and said printing-forms mounted on

their form-supports into positive contact 1n
said transfer - press, a basic surface and a
printing-form together, in accurate predeter-
mined codperating relation both longitudi-
nally and transversely by the aid of predéstab-
lished guides and with reference to the at-
tainment of register in the subsequent con-
joint use of said printing-forms as printing-
surfaces in a printing-press and without the
usual empirie adjustment, and thereby im-
parting said designs tosaid printing-forms in
accurate predetermined positions.

72. The improvement in the art of making
registering printing-surfaces which consists
in preparing a series of curved shell - like
printing-forms and a series of rotary form-
supports therefor, said printing-forms and
form-supports being made of a permanent pre-
determined size and shape to adapt them to
fit removably and replaceably one upon the
other in an exact predetermined position both
longitudinally and circumferentially, and so
that each form-support is adapted to fit in a
preéstablished seat in a transfer-press; pre-
paring a series of basic surfaces having com-
ponent designs adapted to be imparted by
contact; bringing said basic surfaces and
said printing-forms mounted on their form-
supporfs into positive rolling contact 1n said
transfer-press, a basic surface and a print-
ing-form together, in accurate predetermined
cooperating relation both longitudinally and
circamferentially by the aid of preéstablished
guides and with reference to the attainment
of register in the subsequent conjoint use of
said printing-forms as printing-surfaces in a
printing-press and without the usual empiric
adjustment, and thereby imparting said de-
signs to sald printing-forms in accurate pre-
determined positions.

73. Theimprovement in the art of making
registering printing-surfaces which consists
in preparing a series of rigid, hollow, continu-
ous, cylindrical printing-forms and a series of

| rotary form-supports therefor, said printing-

forms and form-supports being made of a per-
manent predetermined size and shapetoadapt
them to it removably and replaceably one
upon the other in an exact predetermined po-

imparting said designs to said printing-forms | sition both longitudinally and circumferen-
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tially, and so that each form-supportis adapt--

ed to fit in a preéstablished seat in a transfer-

press; preparingaseries of basicsurfaceshav--
ing component designs adapted to be im-
parted by contact; bringing said basic sur-

faces and said printing-forms mounted on
their form-supports into positive rolling con-
tactin said transfer-press, a basicsurface and
a printing-form together, in accurate prede-

termined codperating relation both longitu-
~dinally and ecircumferentially by the aid of
preéstablished guides and witlr reference to

the attainment of register in the subsequent
conjoint use of said printing-forms as print-
ing-surfaces in a printing-press and without

the usual empiric adjustment, and thereby

imparting said designs to said printing-forms
in accurate predetermined positions.
74, The improvement in the art of making

registering printing-surfaces which consists

in preparing aseriesof eurved shell-like print-
ing-forms and aseries of rotary form-supports
therefor, said printing-forms and form-sup-
ports being made of a permanent predeter-
mined size and shape to adapt them to fit re-
movably and replaceably one upon the other
in an exact predetermined position both Ion-
gitudinally and circumferentially and with
reference to preéstablished guides,and so that

19

established seatin atransfer-press; preparing
a series of basic surfaces each consisting of
rigid transfer-base having a removable trans-
fer-sheet thereon bearing a component design
adapted to beimparted by contact; bringing
sald basic surfaces and said printing-forms

‘mounted on their form-supports into positive

rolling contact in said transfer-press, a basic
surfaceand a printing-form together, in aceu-

rate predetermined codperating relation both

longitudinally and circumferentially by the
ald of preéstablished guides and with refer-
ence to the attainment of register in the sub-
sequent conjoint useof said printing-forms as
printing - surfaces in a printing-press and

‘without the usual empiric adjustment, and

thereby imparting said design to said print-

‘ing-formsinaccurate predetermined position,
~and etching said printing-forms for the pur-

pose of developing them into printing-sur-

| faces for said designs.

In testimony whereof I have signed my
naine t{o this specification in the presence of
two subscribing witnesses.

EDWARD HETT.

Witnesses:
EDWIN SEGER,
GEO. W. MiLLs, Jr.
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