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UNITED STATES PATENT OFFICE.

ELIJAH BEECH, OF MANCHESTER, GREAT BRITAIN.

IMPROVEMENT IN PRINTING-PRESSES.

Specification formmg part of Letters Patent No. 886,786, dated January 30, 1877 ; application filed
April 4, 1876.

To all whom it may concern:

Be it known that I, EL1TA" BEECH, of the
city of Manchester, in the county of Lancaster
and Kingdom of Great Britain and Ireland,
have invented an Improvement in Machines
for Printing, Numbering Consecutively, and
Perforating, of wluch the following is a speci-
fication :

My invention has for its object machmely
whereby subject-matter and progressive num-
bers may be continnously printed upon rolls
or strips of paper, card, or other suitable mate-
rial, which may be also perforated or divided
by the machinery into suitable lengths for
checks or other documents.

I am aware that machinery for this pur-
pose was described in the specification of
British Letters Patent granted to Simeon
Sampson, dated the 25th day of March, A. D.
1873, and No. 1,097,

. Myinvention, however, consists, principally,
in two or more sefs of numerical disks or
rings mounted on the side of a revolving face-
_ plate, with the axis of each set parallel to

_ that of the face-plate; secondly, in the com-
bination, with such tace- plate, of the type,
impression, and perforating drums all geared
together ; and, further, in the combination of
such face- plate mounted in sliding bearings ;
the type-drums also mounted in shdmo bear.
ings, and the impression and pextomtmv
druws for the front impression of subject-
matter or type. The first and second impres-
sion-cylinders, the perforating-cylinder, and
perforators, are all placed with their axes in
the same horizontal plane as hitherto pro-
posed ; but the face-plate wheel or disk carry-
ing the numbering-disks is placed over the
first impression-cylinder, and the drum for the
subject-matter or type for the back impression
under the second impression-cylinder, instead
of vice versa, as hitherto proposed. The drum
trom which the unprinted strip is drawn, and
that npon which the printed and numbered
strip is rolled, are placed, the former on one
side, the latter on the other side, of the ma-
chine below, instead of alve, the level of the
axis of the first-named drums and cylinders,
ag hitherto proposed, and rotate upon studs
fixed in brackets seeured to the frame of the
machine,
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The strip or roll of material to be printed
and numbered upon passes from the dram over
one and under another guide-roller, under and
between the first blll)Jth matter drum and the
first impression-eylinder, then over the latter,
and between it and thu numbering mechan-
ism; then between the first and bbelld im-
presswn -cylinders, and under the latter, and
between it and the second subject- matbw eyl-
inder; then between the second impression-
cvlmder and the perforating-cylinder, over the
latbex and between it and the perforator, un-
der the latter, to the drum, upon which the
printed strip of paper is wound. The two
subject-matter or type drums and the num-
bering mechanism have separate inking ar-
rangements formed by a roller working in
coutact with the ink in the trough, a second
roller working in contact with the latter, and
the two other rollers, which work in contact
with the second roller and with the type,
there being also a roller having end motion, to
distribute the ink working in contact with
the secoud roller. Tach set of inking-rollers
is geared together, and with the type-drum
which they have to ink.

The shatts of the numbering mechanism and
subject-matter drums are arranged in slides,
and have screws for adjusting them in rela-
tion to the impression-cylinders. The num-
bering mechanism is formed by ten sets of
uumbermn disks, arranged in a circle. Each
set of (hbkb is placed on a stud forming its
axis, which is secured on a disk or face-plate,
the axis of each set of disks being parallel to
the axis upon which the face-plate rotates, and
not at a right angle thereto, as hitherto pro--
posed. Each set of disks is actuated to change
its number once for each revolution of the face-
plate by a pawl; similar to that used for ordi-
nary paging, fixed on a stud in the framing,
and, as the face-plate rotates, the ratchet-wheel
of each set of disks, in passing, comes in
contact with the said pawl, and this causes
the ratchet-wheel to move one tooth, this mo-
tion being comwunicated to the numbering-
disks in the ordinary manner.

Thbe arrangement of the figures of the num-
bering-disks is as follows: When makinyg
single impressions—that is, one impression of
each number—I make the ten figures of the
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units-disk of the first set of disks all of the
figure 1, and the ten figures of the units-disk
of the second set of the figure 2, and so on;
the ten figures of the units-disk of the tenth
seb of disks all of the figure 0. When so
made, the units-disk is secured to the tens.
disk, which moves with it and with the rateh-
et-wheel. All the disks of each set of disks,
except the units, are figured in the ordinary
manner, For printing duplicate numbers—
that is, two impressions in succession of the
same number—the units-disks of the ten sets
of numbering-disks have each ten figures ar-
ranged as follows: For the first and second
sets the figures 1 and 6, alternately ; for the
third and fourth sets the figures 2 and 7, alter-
nately; for the fifth and sixth sets the figures
3 and 8, alternately; for the seventh and
eighth sets the figures 4 and 9, alternately;
and for the niuth and tenth sets the figures 5
and 0, alternately.

The disks of each set, except the units-disk,
are numbered in the ordinary manner. The
units-disk is geared or arranged to move the
tens-disk at each alternate figure or movewment
of the units-disk—that is, when the figures 5,
6,7, 8, and 9 upon the units-disk have printed,
and the next movement of the units-disks takes
place, they carry forward the tens digks one
figure.

For printing numbers in triplicate—that
is, repeating the same number three times in
succession—I employ fifteen sets of disls,
carried apon the plate or wheel, with the fig-
ures on each units-disk arraunged as if for du-
plicate numbering, viz., the first, second, and
third sets of disks with the figures of the
units-disk engraved with the figures 1 and
6, alternately, and the fourth, fifth, and sixth
sets of disks with the figures 2 and 7, alter-
nately, and so on, there being three sets of
disks In succession with the figures engraved
in the same order, instead of two soty, as for
duplicate printing.

I also number cousecutively by placing on
the plate or wheel five sets of disks, with the
figures of the units-disks engraved as for du-
plicate numbering, nawely, with the first, third,
fifth, seventh, and ninth of the ten sets of disks
above mentioned as used for duplicate nnm-
bering.

I also number in duplicate or triplicate, and
S0 on, by fixing upon the plate or wheel car-
rying the disks two sets for daplicate or three
sets of disks for triplicate numbering, and so
on, for other repetitions of the same number.,
The sets of disks last named have their figures
arranged the same as for ordinary consecutive
numbering. :

I also accomplish triplicate numbering by
three, six, or nine sets of disks carried round
upon a face-plate, drum, or wheel, with the
units-disks figured as follows : With three sets
of disks the fignres are as for ordinary con-
secutive printing ; when six sets of disks are
used the units-disks (having ten figures each)
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of the first, second, and third sets of disks a;
figared 1 35791357 9, and the fourtl
fifth, and sixth sets of disks are figurec
2468024680, The units-disk moves the
tens after printing the figure 9 in first, second,
and third sets, and after figure 8 in the fourth,
fifth, and sixth sets, of disks. When nine
sets of disks are used on a face-plate or wheel .
for triplicate numbering, the units-disk of each
set has ten figures, as follows: 147 0 3 69
2 5 8, and the tens-disk is moved the first
moveuwent after printing the figures 7, 8, and
9,and in commencing to number the first three
sets of disks are set at the figure 1, the second
three sets of disks are set at the figure 2, and
the third three sets of disks are set at the fig-
ure 3. : :

I also aceomplish triplicate numbering by
ten sets of disks placed upon a dram or face-
plate, the units-disk having three, six, nine,
or twelve figures upon it, (repeated, if more
than three figures,) in the following order, viz :
The units for the first set, 1 4 7; for the sec-
ond set, 14 8; third set, 15 8; fourth set, 2
5 8; fifth set, 2 5 9; sixth set, 2 6 9; seventh
set, 3 6 9; eighth set, 3 6 0; ninth set, 3 70 ;
and tenth set,4 7 0. The units-disk moves
the teus-disk at the first movement after
printing the figures named as follows, viz: In
the first, ninth, and tenth sets of disks at the
figare 7; in the second, third, and fourth, at
the figure 8 ; in the fifth, sixth, and seventh,
at the figure 9; and in the eighth set of disks,
at the figure 6.

Figure 1 is « front elevation, Fig. 2 a back
elevation, and Fig, 3 a plan view, of the ma-
chine. The remaining figures of the drawings
show more clearly the construction of the de-
tails, and will be referred to in course of the
following explanation.

The machine illustrated by the drawings is
intended to operate upon narrow strips or
webs of paper or other material ; but it is
obvious that machines may be constructed
to operate upon wide webs of paper or other
material upon the same prineiple, and instead
of the shafts being carried on one side frame
only, as illustrated by the drawings, two side
frames may be used, one upon each side of
the operating parts, suitable bearings being
formed for such shaft in both side frames,
especially when the machine is intended to
operate upon wide webs of material.

A is the side frame or plate upon which the
mechanism and operating parts are mounted,
@ is the drum upon which the type or stereo-
type or subject-matter for the front impression
is mounted. b and ¢ are the first and second
impression-drums, covered with blanket, india-
rabber, or other suitable material, as under-
stood, and d is an intermediate dram, covered
with india-rubber or other elastic material, for
the perforating-drum e to act against. f is
the drum for the type, stereotype, or subject-

matter for *he back impression; and this dram
acts agair.st the second lmpression-cylinder c.
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g is the face-plate, which carries the sets of
disks that imprint the numbers in passing the
front impression-cylinder 5.

The two subject-matter drums, a and f, are
each mounted in a bearing, which is arranged
to slide in the frame, and to be adjusted by a
serew. The arrangement of such slide, screw,
and drum in each case is illustrated in refer
ence to the drum o by Fig. 4, which is a de-

tached section on the line 11, Fig. 1, where

A is part of the frame,
a slot in the frame.

In the slide a hole is formed as a bearing
for the shaft a!, which has a collar, a?, at that
end of the shaft at the back, and the drum a
and its connected driving-wheel a¢ are secured
on the shaft by a key, and the wood (to which
the stereotype is secured by screws) is secured
to the drum by a washer and a screw, af, at
the front end of the shaft at,

The adjusting-screw af screws through the
frame part A, and its end passes into a hole
in the slide a?, and has a collar, o', fixed to it,
as shown, :

Fig. 5 is a section upon the line 2 2, Rig. 1,
showing the coustruction and mode of secur-
ing the impression -drums b and ¢ and the
dram d to their respective shafts, illustrated
in reference to the drum b, 3! is the shaft to
which the drum is keyed, and 52 is the elastic
material secured by a washer, % in front by
the screw b at the front end of the shaft bl
The shafts for the drams b, ¢, d, and ¢ work
in fixed bearings in the frame A,

Fig. 6 is a detached section on the line 3 3,
Fig. 1, showing the mode of mounting the
face-plate g for the numbering-disks, and its
driving-wheel g2 upon the shaft gt The face-
plate g and wheel are keyed upon the front
end of the shaft g, which is mounted in a
sliding bearing, ¢°, adjusted by a serew, g4
arranged, as described, in reference to Fig. 4.

The perforating-drum e is secured by a pin
or key upon the end of a shaft, ¢!, as shown
by Fig. 7, (a section on line 4 4, Fig. 1,) the
shatt ¢!, working in a stationary bearing in
the frame-plate A.

The machine may be driven Ly a handle, z,
as shown in Figs. 2 and 8, or by a belt work-
ing in the ordinary manner upon fast and
loose pulleys upon the shaft b, when the ma-
chine is to be driven by steam or other power.

The shaft ¢!, @', and e' of the drums e, d,
and eare all in gear with each other and with
a wheel, 0% on the shaft b! of the drum b,
these wheels ¢, d?, and ¢f being at the back
of the frame-plate A, as shown.

The subject-matter drums o and f, and the
face-place g, are geared together by wheels
- on the shafts @y f%, and ¢' in front of the
_framé-plate A. A wheel on the shaft b of

the drum b gears with a wheel on the shaft
a! of the drum ¢ also, with a wheel on the shaft
¢* for the face-plate g, and may also gear
with a wheel on the shaft ¢! of the drum ¢,
which Iatter wheel gears with a wheel on the
“22¢% 7] ubon or connected with the drum S

a? is a slide fitted in

The two subject-matter drums ¢ and f, and -
the figures of the numbering-disks, are each
inked by a similar arrangement of rollers, ex-
cept that the apparatus for the front subject-
matter ecylinder has an additional transmit-
ting-roller. The construction and mode of
mounting and driving the inking-rollers is
illustrated by reference to Fig. 8, a detached
section in the line 5 5, Fig, 1.

The inking-roller ! is secured upon the
long boss of the wheel, which rotates upon a
stud secured in the frame-plate. One of the
inking-rollers, A% of each set is constructed as
shown by Fig. 9, a detached section upon the
line 6 6, Fig. 1. Inthe boss of this wheel or
roller there is a cam-slot, in which the end of
@ pin, A%, enters, that is secured to the frame,
so that as the roller revolves it is moved to
and fro endwise at the same time, to dis-
tribute the ink laterally.

Each set of inking apparatus consists of a
cistern, h, for ink, in which a roller, 4, rotates,
so as to take the ink upon its surface, the
thickness of the layer of ink taken by the
surtace of the roller being regulated by a bar,
which passes the lengthway of the roller, and
cau be brought close to its periphery. the dis-
tance of the bar from the surface of the roller,
and thus the depth of the layer of ink being
regulated by the serew k2

The roller or rollers 4 are carrying and dis-
tribating rollers, and the rollers 2% come in
contact with the type. The roller A° is the
lateral distributing-rolter, and A% is the pin
which enters its cam-slot. The inking-rollers
gear with each other and with the wheel apon
the drum carrying type to be inked.

The inking-cistern for the back impression-
cylinder has a thin metal cover, 2%, over it,
as shown, to protect the web of paper or ma-
terial operated upon from being smeared by
accident and matter from the passing web
from falling into the ink.

Each set of the numerical disks ¢°is con-
straeted in a manner similar to those of the
ordinary paging-machine, and they are each.
mounted upon a stud which is secured into
the face-plate g, as shown in Figs. 1,3, and 6.
As illustrated by the drawings, there are
supposed to be six rings or disks for figures,
whick will number from 1 to 999,999, bat any
required number of rings or disks may be
employed. The ratchet for actnating the rings
or disks is secured to the outer disk or ring
in front. ’

When ten sets of disks are used for consecutive
numbering I make the ten figures of the units-
disk of each set all of the same figure, such fig-
ure being 1in the first set, 2 in the second set,
and so on, the tenth set being 0. When the
figures are thus arranged the ratchet and. the
units and tens ring or disk are secured and
move together.

The various modes for engraving the figures
for consecutive duplicate aud triplicate num-
bering, and so on, have been hereinbefore de-
seribed under the second head of my inven-
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tion. The ten figures are engraved upon the
edge of each ring, a line passing from top to
bottom of the figures being at a right angle
to the axis upon which the rings revolve, and
the axis of each set of rings or disks is paral-
lel to the axis of the face-plate g, which car-
ries them round. The ratchet-wheel g* of
each set of rings or disks has ten teeth, and
isactuated to be moved one tooth at each rev-
olution of the face-plate g, by a pawl, p, which
is shown detached by Fig.10. p!isa stud se-
curedin the frame-plate A, andthepawl p is
placed to oscillate upon the end of this stud, and
is forced toward the teeth of the ratchet by a
spring, p?, one end of which is secured to the
stud p', and coils round it, the other end act-
ing upon a projection from the pawl p. The
movements of the pawl are limited by a stud,
% secured on the frame-plate A, the end of
which passes through a slot in the pawl, as
shown. The web of paper or material to be
operated upon is wound upon a drum, ¢, placed
upon a shaft, ¢, in a bearing carried by a
bracket, %, secured to the frame-plate A, and
friction to resist the unwinding of the roll to
give the required tension to the web is regu-
lated by the screw-nut %, the end of which
screws against the shaft, or a clip on the
shaft ¢l
The flanges of the drum are separate, and
are screwed together by the wing-nut 4. The
web, on leaving the drum 4, passes over the
roller j placed on a stud in the frame-plate,
under a similar roller, 5!, between the drums
& and b, where the front impression of subject-
matter is given over the drum b and between
it and the sets of numbering disks or rings on
9, where the numbers are impressed, then un-
der the drum ¢, and between it and the drum
J, where the subject-matter is impressed on
the back, over the drum dand between it and
the perforating-drum e, which earries T-pieces
€%, having rows of points, these T-pieces be-
ing forced outward by the cam € formed on
the end of a bent stud, e, coming into the cen-
“ter of the drum e, the bent stud being secured
in the frame-plate A, as shown in Fig. 7, the
springs €° upon the stem of each T-piece with-
drawing the poiuts from the web (the shape
of the cam allowing this) after each row of
perforations have been made+ The printed,
numbered, and perforated web passes under
the rollers? and outo the drum k.  The end of
the web is first secured to the drum % by be-
ing passed round a pin, %*, which passes
through the boss of the front flange of the
drum and across its width. The flange of one
side of the drum is formed with a boss, and is
‘separated from the other flange of the drum,
“to which it is secured by a wing screw-nut, &,
upon the end of the drum-shaft k!, as shown,
the other flange of the dram being connected
with the driving-shaft by a pin or koy. The
shaft k! rotates in a bearing, which can be
slided to and fro iu a slot formed in a bracket,
kP, secured to the frame-plate A, and this shaft
kas a palley, &% upon it, which is driven by

an endless cord, %7, working upon a pulley,
b%, keyed upon the first-motion shaft b'. By
means of the serew %° the tightness of the end-
less band %" upon the pulleys can be regu-
lated. The sizes of the pulleys & and ¢ are
such that they give more winding-up speed
than is required ; but as the slip of the end-
less band is regulated by the screw k? the web
is wound up sufficiently tight, and only as
fast as it travels through the printing and
perforating apparatus,

The second part of my invention is earried
into effect by arranging the sets of disks and
engraving figures upon their rings, to accom-
plish the objects referred toin the order herein-
before described, and by arranging the spring
aud pin, or two or more springs and pins, to
be carried by the units-disk to move the tens
in each ease at the figures hereinbefore men-
tioned. In some cases there need be only one
spring-pin in each units-disk, (as in ordinary
numerical disks;) but this spring-pin is ar-
ranged to be acted upon by several separate
cam-surfaces, there being one eam-surface for
each time the units-disk i3 to act upon the
tens-disk during one revolution of the units-
disk, such cam-surfaces being placed at those
points in the revolution of the units-disk at
which its spring-pin is to act upon the tens-
disk. For instance, in consecutive number-
ing with five sets of disks, or duplicate num-
bering with ten sets of disks, or triplicate
numbering with fifteen sets of disks, when the
units-disk of one set is numbered 1 and 6, al-
ternately, and 2 and 7, alternately, and so on,
there are five cam-surfaces, and a space be-
tween each cam-surface, so that the spring-
pin of the units-disk is acted upon every al-
ternate movement of the units-disk to move
the tens-disk. When the units-disks of the
set or sets, having odd figures, are numbered
1357913579, and the units-disks of the
set or sets of disks having even figures are
numbered 246 8024 6 8 0; one spring-pin
may be used and two cam-surfaces. But in
using sets of disks with the units-disk num-
bered with odd and even numbers, viz., 1 4 7
036925 8, three pins must be used in each
units-disk, all actuated by passing one cam-
surface.

I claim as my invention— ]

1. The combination of a face-plate, and two
or more sefs of nunierical disks or rings
mounted upon such face-plate, with the axis
of each set parallel to that of the face-plate,
substantially as and for the purposes set
forth, -

2. In a machine for printing, numbering,
and perforating webs or rolls of paper or other
material, the combination of the drums a b ¢
d e f, and face-plate g, (carrying two or more
sets of numerical disksor rings, arranged as de-
seribed,) all geared together, and constraeted
and arranged to operate substantially as de-
seribed and shown,

3. In a machine for printing, numbering,
and perforating webs or rclls of paper or
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other material, the combination of the type-
drums ¢ f and the face-plate g, mounted on
sliding bearings, (the said face-plate carrying

two or more sets of numerical disks or rings,

arranged as described,) the perforating-drum
¢, the impression-drums b ¢, and the drum d,
constructed and arranged substantially as de-
scribed and shown.

In witness whereof I have signed my name

to this specification in the

presence of two
subseribing witnesses. .

ELIJAH BEECH,
Witnesses: ’

PrrER J. L1VvsEY,

Queens Chambers, Market Street, Manchester.
JAMES WooD,

Queens Chambers, Market Street, Manchester.




