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Lo all whom it muy COILCErL:

Be it known that I, Paur Vicror AVRIL, a
citizen of the Republic of France, residing at
Paris, France, have invented certin new and
useful Improvementsin ¥ bossing and Print-
ing Machines, of which the tollowing is a
specification.

My invention relatas to an embossing and
printing machine oi a type suitable for pro-
ducing a continuous impression in colored and
embossed effects in a single operatior.

The machine embodying my invention is
designed to apply one or more colors to a
moving sheet and sim oltaneously emboss the
same; further, to intensify, bler.d, shade, or
, otherwise modify the color effects by means

- of superposed colors subsequently applied. I
have described mechanism involving this gen-
eral principle of. operation'in Letters Patent
of the: United States, No. 690,822, granted t6
e January 7, 1902. Lo :
t:_l’jmportaqt feature of the present inven-
oI consists.in- mounting the various color-
n ‘adjustable relation to the rollers
g either the complete design or any
‘ib;<the object being to permit one set
™ design-rollers to be’ substituted for
Ler conirivir _ a different design without,
e necessity 1 removing the color-rollers.
‘mdchine suitable for carrying my i:ven-
n:into.effect is illustrated in the accoi pa-
‘nying drawings. I wish it understood, how-
gver,ithat T do pot jimit myself to either the

construction or arrang *ment of the mechan-
‘e chown, as various ~aanges may be made
therein without depariing from the spirit and
scope.of my invention.

In the drawings, Figure 1 is a vertical sec-
- tional view of tlie machine, taken on or about

 the line &' v of Fig. 2. Fig. 2 is a horizontal
- :sectional view taken on or about the line ¢* §*
-7 of Fig. 1. Fig. 8 is an end elevation; and
Fig. 4 is'a Getail sectional view of the emboss-
ing-cylinder, showing the heating means em-
‘ployed in connection therewith,

Referring to the drawings, the frame of the
machine is shown as formed of twin side mem-
bers 1 1, between which are mounted the va-
rious rollers making up the embossine and,
color ssis. The embossing set comp iSesné
cylinders 2 and 3, which are mounted ap-he:
ings 4 4, movable in guides 5 5 in

5o

frames. The guides, as shown, are6t. &

{ length as to permit
J of the bearings.

onlya limited movement
Sy s

The cylinder 2, which I shall hereinafter
term the **embossing-cylinder,” is preferably
of steel. though™it wiay Le formed of other

| radterial, if desired, and has cut or engraved

Fig.

cylinder containing u
the matter to be printed. TR
The cylinder 3, hereinafter ermed-the ‘i
pression-cylinder,” is prefera ly two orithre
times the diameter of the embossing-cylinde
and has formed upon 1its surface:an ‘éxs
counterpart or relief copy
the like, which is repeated cir
thereof as many times as its diameter
the diameter of the smaller der.
‘The impression - cylinder- is: pr,
formed by wifiding ‘paper_or_othe
to a suitable depth upon a metal'shil
ter being moistened the hlank thus
| is rosated in contact with sheembossing=
inder, which resjulbs,_inimpx?és n
il the soft paper surfaca thereof.
evuporation of the moisture ‘the d
comes set or.permanent;’ R,
" Depending from each of the
of the impression-cylinder - ther
projection 6, the lower end of

upon

and connected by a link 9 with a
ver 10. - The arrangement is such 45.to 1
tain the impression-cylinder 1in close vontac
with the embossing-cylinder and: periit it a
the same time to
ing to variations

other

passes between the cylinders. ",

upon its surface the design, picture, or other
matter to be printed. The machine shown o
in the drawings.is adapted . for -producing -
embossed or _
the like is therefore cut into the surface of
the embossing-cylinder, as’indicated at 9* in ¢

1. - Intaglio-work may obviously be pro-
duced by the substitution of 'anﬁ;ejmbqssngéf

relief work, and the design or.

pon its’surfacé in

¥}

. the design or
mferentially
excee

<

inder.:

pfep;;re
the des
:Upon the
esign. b

the short arm of a lever %,

wéighte

yield or become self-adjubt
in the;thic:kness, of ‘paper o
material (indicated at 11 in'Fig. 1) as it

The weighted levers 1010 are pivoted at 12, SR
and sosperating with each lever there isacam- 100
liiké projéetion 13 upon across-shaft 14, which:
ma§ b8 Fatated by meansof a terminal crank
ing the levers upward and support
6:% The weight thus being . taken off
1hders, the bearings thereof will move 105

n the guides, ‘Permitting separa-



tion of the cylinders and their ready removal,
if desired.
1t will be observed that the mechanism thus

far described will operate to produce a con- |
fors 17, which 1n construction and arrange-

5 tinuous ancolored impression in relief of any

design or other matter contained upon the |

embossing-cylinder, and in order now to ap-
_ply color to either or both the embossed or
plain portions of thesheet 1 employ a number

ro of color-delivery sets 15, which may be ar-
ranged in any convenient manner, but are
preferably grouped to form an upper series
16, a lower series 17, and a ground seb 18.
"The colorsof the upper series and ground set

15 are first deposited apon the embossing-cylin-
der, which serves to transter.the same to the
sheet as it is embossed. The colors of the
lower series are applied directly to the sheet.
Cooperating with the various color sets there

20 are a number of transter-rollers 19, by which

the colors are selected and given the required
form and arrangement for producing desired

effects in the design being printed. Asshown,
1 have provided for the delivery of five colors

25 to the embossing-cylinderand three colors di-

rectly to the sheet; but this arrangement is
merely a convenient one for purposesof illus-
tration and may be changed, if desirved, by
increasing or decreasing the number of colors

. 30 or employing either the upper or lower se-

ries with or without the ground set. The
particular arrangement and nam ber of rollers
in each set is unimportant and may be varied
at will, it being essential-only to provide for

“35 .the proper distribution and delivery of color

. from an ink-fountain, such as 20, to the ter-
" Ininal transfer-roller 19. The rollers 19 are
preferably formed or faced with rubber and
contain in relief thereon, as indicated at 21,

40 certain elements or figures corresponding to

portions of the design upon the embossing-

cylinder. Cooperating with the transfer-roll-

ers of the upper series of colors there is a col-

lector-roller 22, upon the surface of which the

45 design is formed in relief, as indicated at 23.

For convenience in grouping the varlous

color sets about the collector-roller it is given

a greater diameter than the embossing-cylin-

der with which it coacts, and the design is in

so consequence repeated circu mferentially there-

of, as upon the impression-cylinder above de-
seribed.

As shown, three colors of the upper series

are deposited by the transfer-rollers upon

s5 certain of the reliet portions of the collector-

roller, which in the present instance repre-

sents the design, and the fourth or remaining

color is deposited upon the depressed surface

thereof, representing the ground. From the

60 collector the colors are taken by the emboss-

ing-cylinder and applied to the sheet, as above

described. Inorderto intensity, shade, blend,

or otherwise modify the colors thus applied,

1 provide for superposing additional colors

\
1
|
|
|
|
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and applying the same either dlreCﬂy to the
sheet. or indirectly thereon througirthere-
dium of the ecmbossing-cylinder.

application I employ the lower series of “col-

ment is substantially similar to the upper
series above described and comprises three
color - delivery sets, each terminating in a
transfer-roller 19, arranged to deposit color
upon a collector-roller 22°, from which color
is taken by a roller 24 and applied directly to
the sheet, upon either or both the colored or
uncolored portions thereof, after it has passed
hetween the embossing-cylinders.

The function of the roller 24 relatively to
the lower series of .colors is the same as that
of the embossing -cylinder to the upper se-
ries, in that both operate between a collector
and the impression-cylinder to apply color to
the sheet. The roller 24, however, differing
from the embossing-cylinder, contains the de-
sign or such portions of it as are to appear in
the colors of the lower series inrelief théreon,
and as a result color is applied only to the
embossed portions of the sheet. This ar-
rangement permits the use of a smooth-sur-
face collector-roller, as the form and arrange-
ment of the colors transferred are determined
by the relief figures or shapes upon the roller
24, and any tendency of the colors upon the
collector to spread will therefore not show in
the printed sheet.
ground set 18 1s such as to indirectly super-

For direct.
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The arrangement of the

pose color upon the sheet by depositing the

same upon the plain surface of the emboss-
ing-cylinder, which receives -an additional
color from the ground-roller of the upper se-
ries, as above described. '

The rgil,l_e_r_\%, controlling the transfer of
the lower series of colors to the sheet, is ad-
justably mounted relatively to the impression-
cylinder to permit these colors to bethrown
on or off at will while the machine is in op-
eration, and in order to continue the roller
in register during such adjustment it is geared
and mounted in planetary relation to the col-
lector with which 1t coacts.

Theadjustmentof the roller 24 is effected by
means of levers 25, which are secured upon
opposite ends of a cross-shaft 26. The levers
95 are linked or otherwise connected to arms
97, loosely mounted upon the shaft 98 of the
adjoining collector and provided with bear-
ings in which the roller 24 is journaled. The
cross-shaft 26 has eccentric enlargements 29
thereon, which are mounted in bearings in
extensions 30 of the frame of the machineand
serve to hold the levers 95 and the roller 24,
connected therewith, in any position of ad-
justment. '

Tor convenience in adjusting the ground-

seb 18 in and out of operative relation with
the embossing-cylinder the various rollers
thereof are mounted upon a Carriage or mov-
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able section 31 of the main frame, which is
adjustable in guides 32 *by means of screws
33, as shown in Fig.-1

For-the purpose of facilitating the removal
of one set of rollers aud the substitution of
another set containing a different design or
the like the color-rollers of the upper and
lower series are mounted in movable sections

34 of the main frame and are adjustable by

means of screws 35, which may be individu-
ally rotated by bhand-wheels 36, as shown, in
connection with the lower series, or the screws
may be connected together by worm-gearing
37 and simultaneously rotated by a wheel or
crank 38, as in_the upper series. The par-
ticular construction and arrangement of the
adjustable frame-sections is unimportant, it
being essential only to provide a suitable sup-
port for the color-rollersduring the removal of
the rollers containing the desmn or portions
thereof.

Owing to the contraction and expansion of
the paper facing of-the impression-cylinder
and collector-roller of the upper series of col-
ors, there is more or less variation in the out-
line or distortion of the design thereon, and
these cylinders are therefore re-formed or

- trued up from time to time by applying water

30

or other liquid to soften the surface thereof
and rotating the same in close contact with
the embossing - cylinder until the moisture
evaporates and the surface becomes hard. In
order that this may be accomplished without

- loss of time, I provide means for heating the

'35

40

45

50

55

60

embossing-cylinder, the effect of which is to
dry and harden the surfaceof these cylinders
more rapidly and produce the design thereon

_in sharper outline.

As shown, the embossing-cylinderis hollow
and open at the ends to receive a burner-tube
39, which is supplied with a mixture of gas
and air through connections, (mdlcated at 40
41.) A branch pipe 42 from the air connec-
tion supplies air in sufficient quantity to main-
tain a flow throughthe cylinder and carry off
the gases.

Any suitable gearing may be employed for
connecting and driving the various color and
embossing rollers and eylinders. Asshown,
motion from a main driving-shaft 43 is trans-
mitted, through a pinion 44 and gear 45, to a
shaft 46, mounted in bearings 47 and carry-
ing a gear 48. Meshing with the gear 48
there is 4 gear 49 upon the shaft of the col-
lector 22. The several transfer-rollers 19,
cooperating with the collector 22, are each
provided with a gear 50, meshan' with and
driven by the gear 49. Ad]ommo the gear
49 there is a second gear 51 upon the “eol-
lector-shaft, from which motion is transmit-
ted to the embossing and impression cylin-
ders through intermeshing gears 52 and 58.
Two trains of gears 54 and 55, driven from
the gear 49, serve to give motion to the foun-

“lowered.

tain and distributer rollers of the color-sets
of the upper series. Idlers 56 and 57, in-
cluded in each of the trains 54 and 55, are
mounted, respectively, upon fixed and mov-
able sections of the frame of the machine and,
as arranged, move out of mesh and in again
as the movable frame-section is raised and
The ground. set 18 is similarly
driven by a train of gears 58, including idlers
56 and 59, mounted, as above described, to
permit the carriage to be moved toward and
from the embossmo‘—cylmdex

The collector 22° of the lower series of col-
ors isdriven from the shaft of the impression-
eylinder by a train of gears 60, and transmis-
sion of power through this train is controlled
byaclatch 61.. Thetransfer-rollers 19, which
codperate with the collector 22*, are each pro-
vided with a gear 62, meshing with and driven
by a gear 63 upon the shaft of the collector.

1A train of gears 64, substantislly similar to

that employed in ¢onnection with the color-
rollers of the upper series, serves to transmit
motion from the gear 63 to the various foun-
tain and distributer rollers of the lower se-
ries.  Idlers 65 66, forming part of the train
64, permit adjustment of the movable frame-
section upon which the color - rollers are
mounted.

The operation, advantatres, &e., will be ap-

parent from the foregoing descrlptlon

Having described my invention, what T
claim as new, and desire to secure by Letters
Patent, is—

65
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1. Anembossingand printing machine com- -

prising requisite embossing members, a series
of color-delivery rollers, a codperating series
of transfer-rollers containing figures corre-
sponding with portions of the design upon
the embossing members and registering there-
with, and means for supporting the delivery-
rollers in adjustable relation to the transfer-
roliers.

2. Anembossing and printing machine com-
prising requisite embossing members, a series
of color-delivery rollers, a codperating series
of transfer-rollers containing raised figures
upon the surface thereof which correspond
and register with portions of the design upon
the embossing members, and means for si-
multaneously adjusting the various rollers of
the color-delivery series relatively -to the
transfer-rollers.

3. Anembossing and printing machine com-
prising embossing members, a series of color-
delivery rollers, a cooperatma series of trans-

100 - i

105

110

115

120

fer-rollers containing raised figures upon the

surface thereof which correspond and régister
with portions of the design upon the emboss—
ing members, a support common to the va-
rious rollers of the color-delivery series, and
means for adjusting the support.

125

4. Anembossingand printing machinecom- -

p:i=ingan embossing-cylinder, an impression-
i .

e
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cylinder, a series of color-delivery rollers and
transfer-rollers registering with portions of
the design upon the embossing -cylinder, a
second series of color -delivery rollers and
transfer-rollers codperating with the impres-
sion-roller, and means common to each series
of color-delivery rollers for supporting the
same in adjustable relation to the transfer-
rollers with which they coact.

5. Anembossingand printing machine corm-
prising an embossing-cylinder, an impression-
cylinder, a collector upon which colors are
deposited, means for maintaining said cylin-
ders and collector in contact under a yielding
pressure, and requisite color-delivery and
transfer rollers coperating therewith to pro-
duce a continuous impression in embossed and
colored effects.

6. Anembossingand printing machine com-
prising an embossing-cylinder, an impression-
cylinder, bearings for the cylinders movable
in guides, pressure-applying means acting
upon the bearings in the plane of the axes of
the cylinders to yieldingly maintain the latter
in contact, and requisite color-delivery and
transfer rollers cosperating therewith to pro-
duce a continuous impression in embossed and
colored effects.

7. Anembossing and printing machine com-
prising means for delivering a series of colors,

~ SEST AVAILABLE COP*

805,699
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e,

a collector up"é'n \ﬂ)i(‘:h tbé%bldrg%ﬁ@'ﬂ@ppsr

ited, an embossing-cylinder rotatable in con--

tact with the collector, an impression-cylin-
der, and means formaintaining said cylinders
and collector operatively assembled under a
yielding pressure. :

8. Anembossing and printing machine com-
prising requisite embossing members, means
for delivering a series of colors, a collector
upon which the colors are deposited, a trans-
fer-roller interposed between the collector and
one of the embossing members, and means
for mounting said transfer memberin adjust-
able relation to the embossing member with
which it coacts.

9. Anembossing and printing machine com-
prising requisite embossing members, means

for delivering a series of colors, a collector

upon which the colors are deposited, a trans-
fer-roller interposed between the collector and
one of the embossing members, and means
for mounting said transfer-roller in planetary
relation to the collector with which it coacts.

In testimony whereof I aflix my signature in
the presence of two witnesses.

PAUL VICTOR AVRIL.
‘Witnesses: i

J. E. PeArson,
Frank O’CONNOR.
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