
4. Sheets-Sheet 1. 
E. BEECE. 

PRINTING-PRESS. 
No. 186 1877. y Pat ented Jan. 30 786, 

N. Peers. Pido-lihog 

  



4. Sheets-Sheet 2. 
E. BEECH. 

PRINTING-PRESS. 
1877. Patented Jan. 30 No. 186,786, 

7zzee (or 

Peters, Photo-TogrAPHER, washington, D. c. 

2% 

  



4. Sheets-Sheet 3. 
E. BEEC. 

PRINTING-PRESS. 
No. 186,786. st Patented Jan. 30, 187. 

NS 

/ 4. 
-wa.N s 

2 

E2 /222,Aza7. 

E. PETERs, PHOTo-LTHOGRAPHER, was: Ngion, E. C. 

    

  

  

  

  

  

  

  

  

  

  

  

  



4. Sheets-Sheet 4. 
E. BEECH. 

No. 186,786. 

Ø 
% N SNSNi – NNNNNN ÁS?SZZ 
N 

A2/zzesses 

344 434 
N. PETERs, Photo-LithographER, WASH!NGTON, E. 

  

  

  

  

  

  

  

  

  

    

  

    

  

  

  



UNITED STATES PATENT OFFICE, 
ELJJAH BEECH, OF MANOEIESTER, GREAT BRITAIN. 

IMPROVEMENT IN PRNTING-PRESSES 

Specification forming part of Letters Patent No. 1S6, S6, dated January 30, 1877; application filed 
April 4, 1876. 

To all whom it may concern: 
Be it known that I, ELIJAEIBEECH, 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 which the following is a speci 
fication: 
My invention has for its object machinery 

Whereby subject-matter and progressive num 
bers may be continuously 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. 
My invention, however, consists, principally, 

in tWO or more sets 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 face-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 sliding bear. 
ings, and the impression and perforating 
drums 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 
from which the unprinted strip is drawn, and 
that upon 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 abnve, the level of the 
axis of the first-named drums and cylinders, 
as hitherto proposed, and rotate upon studs 
fixed in brackets secured to the frame of the 
machine. 

1 

The strip or roll of material to be printed 
and numbered upon passes from the drum Over 
one and under another guide-roller, under and 
between the first subject-matter drum alld the 
first impression-cylinder, then over the latter, 
and between it and the numbering mechan 
ism; then between the first and second itn 
pression-cylinders, and under the latter, and 
between it and the second subject matter cyl 
inder; then between the second impression 
cylinder and the perforating-cylinder, over the 
latter, and between it and the perforator, ul 
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 in king ar 
rangements formed by a roller Working in 
contact 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 second roller. Each set of inking-rollers 
is geared together, and with the type-druin 
which they have to ink. 
The shafts of the numbering mechanism and 

subject-matter drums are arranged in slides, 
and have screws for adjusting then in rela 
tion to the impression-cylinders. The num 
bering mechanism is formed by ten sets of 
numbering-disks, arranged in a circle. Each 
set of disks 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 
lot 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 fraining, 
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 causts 
the ratchet-wheel to move one tooth, this no 
tion being communicated to the numbering 
disks in the ordinary manner. 
Tbe arrangement of the figures of the nun. 

bering-disks is as follows: When making 
single impressions-that is, one impression of 
each number-I make the ten figures of the 



units-disk of the first set of disks all of the 
figure 1, and the tel) 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 
set 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 ratch 
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 ninth 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 movement 
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-disks one figure. 
For printing numbers in triplicate-that 

is, repeating the same number three times in 
succession-I employ fifteen sets of disks, 
carried upon the plate or wheel, with the fig 
ures on each units-disk arranged 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 sets, as for duplicate printing. 
I also number consecutively by placing on 

the plate or wheel five sets of disks, with the 
figures of the units-disks engraved as for du 
plicate numbering, namely, with the first, third, 
fifth, seventh, and ninth of the ten sets of disks 
above mentioned as used for duplicate num bering. 
I also number in duplicate or triplicate, and 

so on, by fixing upon the plate or wheel car 
rying the disks two sets for duplicate or three 
sets of disks for triplicate numbering, and so 
on, for other repetitions of the saune 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 figures are as for ordinary coin 
secutive printing; when six sets of disks are 
used the units-disks (having ten figures each) 

of the first, second, and third sets of disks a 
figured 13 5 7 9 13 57 9, and the fourtl. 
fifth, and sixth sets of disks are figure(, 
2 4 6 80 2 4 6 S 0. 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: 1470 369 
2 58, and the tens-disk is moved the first 
movement 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 Le S. 

I also accomplish triplicate numbering by 
ten sets of disks placed upon a drum 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, 147; for the sec 
ond set, 148; third set, 158; fourth set, 2 
58; fifth set, 259; sixth set, 269; seventh 
set, 369; eighth set, 3 60; ninth set, 37 0 ; 
and tenth set, 47 0. The units-disk moves 
the tens-disk at the first movement after 
printing the figures named as follows, viz: In 
the first, ninth, and tenth sets of disks at the 
figure 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 a 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 principle, 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. 
a is the drum upon which the type or stereo 
type or subject-matter for the front impression 
is mounted, b and c are the first and second 

3 impression-drums, covered with blanket, india 
rubber, or other suitable material, as under 
stood, and d is an intermediate drum, covered 
with india-rubber or other elastic material, for 
the perforating-drum e to act against. f is 
the drun for the type, stereotype, or subject 
matter for the back impression; and this drum 
acts against the second impression-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 b. 
The two subject-matter drums, a andf, are 

each mounted in a bearing, which is arranged 
to slide in the frame, and to be adjusted by a 
screw. The arrangement of such slide, screw, 
and drum in each case is illustrated in refer 
ence to the drum a 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, a, at 
the front end of the shaft al. 
The adjusting-screw a screws through the 

frame part A, and its end passes into a hole 
in the slide a, and has a collar, a, fixed to it, 
as shown. 

Fig. 5 is a section upon the line 22, Fig. 1, 
showing the construction and mode of secur 
ing the impression - drums b and c and the 
drum d to their respective shafts, illustrated 
in reference to the drum b. b is the shaft to 
which the drum is keyed, and b° is the elastic 
material secured by a washer, l, in front by 
the screw b at the front end of the shaft bl. 
The shafts for the drums b, c, d, and e work in fixed bearings in the frame A. 

a’ is a slide fitted in 

Fig. 6 is a detached section on the line 33, Fig. 1, showing the mode of mounting the 
face-plate g for the numbering-disks, and its 
driving-wheel g° upon the shaft g'. The face 
plate g and wheel are keyed upon the front 
end of the shaft g', which is mounted in a 
sliding bearing, g, adjusted by a screw, g, 
arranged, as described, in reference to Fig. 4. 
The perforating-drum e is secured by a pin 

or key upon the eld of a shaft, e', as shown 
by Fig. 7, (a section on line 4 4, Fig. 1) the 
shaft e, Working in a stationary bearing in 
the frame-plate A. 
The machine may be driven by a handle, ac, 

as shown in Figs. 2 and 3, 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 c, d, and el of the drums c, d, 

all 8 are all in gear with each other and with 
a wheel, b, on the shaft b of the drum b, 
these wheels c, d, and e being at the back 
of the frame-plate A, as shown. 
The subject-matter drums a andf, and the 

face-place g, are geared together by wheels 
on the shafts a, f, and g in front of the 
frame-plate A. A wheel on the shaft bl of 
the drum b gears with a wheel on the shaft 
a of the drum c also, with a wheel on the shaft 
g for the face-plate g, and may also gear 
with a wheel on the shaft c of the drum c, 
Which latter wheel gears with a wheel on the siah - 

The two subject-matter drums a, andf, 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 cylinder 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 55, Fig. 1. 
The inking-roller l is secured upon the 

long boss of the wheel, which rotates upon a 
stud secured in the frame-plate. One of the 
inking-rollers, h., of each set is constructed as 
shown by Fig. 9, a detached section upon the 
line 6 6, Fig.1. In the boss of this wheel or 
roller there is a cam-slot, in which the end of 
a pin, h5, 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, h, rotates, 
so as to take the ink upon its surface, the 
thickness of the layer of ink taken by the 
surface of the roller being regulated by a bar, 
which passes the lengthway of the roller, and 
can 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 screw h”. 
The roller or rollers hare carrying and dis. 

tributing rollers, and the rollers h come in 
contact with the type. The roller h is the 
lateral distributing-roller, and h is the pin 
which enters its cam-slot. The inking-rollers 
gear with each other and with the wheel upon 
the drum carrying type to be inked. 
The inking-cistern for the back impression 

cylinder has a thin metal cover, h, 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 g is con 
structed 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. 13, and 6. 
As illustrated by the drawings, there are 
supposed to be six rings or disks for figures, 
which will number from 1 to 999,999, but any 
required number of rings or disks may be 
employed. The ratchet for actuating 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 
ture being 1 in 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 and triplicate num 
bering, and so on, have been herein before de 

u}on or couiiected with the drumf scribed 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 
is actuated 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. is a studse 
cured in the frame-plate A, and the pawl 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, 
p', 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, i, placed 
upon a shaft, i, 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 i, the end of which 
screws against the shaft, or a clip on the 
shaft i. 
The flanges of the drum are separate, and 

are screwed together by the wing-nut i. The 
web, on leaving the drum i, passes over the 
rolleri placed on a stud in the frame-plate, 
under a similar roller, i, between the drums 
a and b, where the frontimpression of subject 
matter is given over the drum b and between 
it and the sets of numbering disks or rings on 
g, where the numbers are impressed, then un 
der the drum c, and between it and the drum 
f, where the subject-matter is impressed on 
the back, over the drum d and between it and 
the perforating-drum e, which carries T-pieces 
e', having rows of points, these T-pieces be 
ing forced outward by the came, 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 eupon the stem of each T-piece with 
drawing the points 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 roller f° and onto the drum le. The end of 
the web is first secured to the drum lc by be 
ing passed round a pin, l, 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 drulu, 
to which it is secured by a wing screw-nut, k, 
upon the end of the drum-shaft lc, as shown, 
the other flange of the drum being connected 
with the driving-shaft by a pin or key. The 
shaft k rotates in a bearing, which can be 
slided to and fro in a slot formed in a bracket, 
lf, secured to the frame-plate A and this shaft 
has a pulley, le", upon it, which is driven by 

- - - - ser- ---murman-maramournouwwormula 

an endless cord, k", working upon a pulley, 
b', keyed upon the first-motion shaft b. By 
means of the screw k the tightness of the end 
less band k upon the pulleys can be regu 
lated. The sizes of the pulleys k and b 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 l; 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 carried 

into effect by arranging the sets of disks and 
engraving figures upon their rings, to accom 
plish the objects referred to in the order herein 
before described, and by arranging the spring 
alld pin, or two or more springs and pins, to 
be carried by the units-disk to move the tens 
in each case at the figures hereinbefore men 
tioned. In some cases there need be only one 
spring-pin in each units-disk, (as in ordinary 
humerical disks;) but this spring-pin is ar 
ranged to be acted upon by several separate 
cam-surfaces, there being one cam-surface for 
each time the units-disk is 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 
1357 9 13579, and the units-disks of the 
set or sets of disks having even figures are 
numbered 2 4 6 802 4 68 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., 147 
036 9258, 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 sets of numerical 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 bic 
def, and face-plate g, (carrying two or more 
sets of numerical disks or rings, arranged as de 
scribed,) all geared together, and constructed 
and arranged to operate substantially as de 
scribed and shown. 

3. In a machine for printing, numbering, 
and perforating webs or rolls of paper or 
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other material, the combination of the type-I to this, specification in the presence of two drums a f and the face-plate g, mounted on subscribing witnesses. sliding bearings, (the said face-plate carrying 
two or more sets of numerical disks or rings, ELIJAEI BEEOE, 
arranged as described,) the perforating-drum Witnesses: 
e, the impression-drums bc, and the drum d, PETER. J. LIVSEY, 
constructed and arranged substantially as de- Queens Ohambers, Market Street, Manchester. 
scribed and shown. JAMES WOOD, 
In witness whereof I have signed my name Queens Ohambers, Market Street, Manchester. 


