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To all whon, it may conce77: 
Be it known that I, LEONARD E. BROOKES, 

of Chicago, in the county of Cook and State 
of Illinois, have invented certain new and 

5 useful Improvements in Paper-Cutting Mech 
anism for Printing-Presses; and I do hereby 
declare that the following is a full, clear, and 
exact description of the invention, that will 
enable others skilled in the art to which it 

Io pertains to make and use the same, reference 
being had to the accompanying drawings, 
forming a part hereof, in which 

Figure 1 is an end elevation. Fig. 2 is a 
side elevation. Fig. 3 is a sectional elevation 

I5 of the internal gear and the driving-pinions. 
Fig. 4 is a sectional elevation of the several 
parts. Fig. 5 is a sectional elevation showing 
the pinions and the internal gear in a modi 
fied form. 
This invention is primarily designed for 

use in connection with a printing-press where 
the sheets to be printed on are severed from a 
continuous Web of paper by the action of cult 
ting-cylinders, and has for its object to regu 

25 late the action of the cutting-cylinders to cor 
respond to the feed of the web for producing 
sheets of different lengths; and its nature 
consists in the several parts and combination 
of parts hereinafter described, and pointed 

3o out in the claims as new. 
In the drawings, A represents the frame. 
B is the male cutting-cylinder, the shaft IB 

of which is mounted in the frame A. 
C is the female cutting-cylinder, the shaft 

35 C of which is nounted in the frame A. The 
cylindler B is provided with a knife and the 
cylinder C with a matrix, as usual. 
D is a gear-wheel secured to the end of 

the shaft C" and meshing with a gear-wheel 
4o D' on the shaft B' for driving the cylinder B 

from and with the cylinder C. 
E is a gear-wheel having an external or out 

side gear and loosely mounted on the end of 
shaft C. 

F is a gear-wheel having an internal or in 
side gear and loosely mounted on the end of 
the shaft C" adjacent to the gear E. The 
shaft C has keyed or otherwise secured 
thereto to lie within the gear-wheel F a pin 

5o ion C, and this pinion C meshes with two pin 
ions b, each of which mesh with the internal 

- 
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the end of the rod I to the block 

a gear of the wheel F, as shown in Fig. 3. The 
pinions bare located on opposite sides of the 
pinion d in line with each other, and are each 
mounted on a spindle c, one end of each spin- 55 
dle, as shown in Fig. 4, passing through the 
body of the gear-wheel E and receiving a nut 
by which the spindle c is held in place. 
G is the hub or sleeve of the gear-wheel F, 

mounted on the end of the shaft C, so as to 6o 
turn freely on the shaft. 

II is an arm or crank extending out from 
the hub or sleeve G. 

I is a rod attached at one end to a pin or 
pivot d in the end of the arm or crank H. 

J is a disk having in its outer face a dove 
tail slot g, extending from the periphery to 
the center of the disk, as shown in Fig. 2, 
which slot g receives a sliding blockf, having 
side faces to fit the slot g, and into this block 7 o 
f is entered a pin or pivot e, which attaches 

f on disk J, 
and, as shown, between the end of the rod I 
and the face of the disk J is a collar around 
the pin or pivote for locking the block f in 75 
its groove g, and the face of the disk J on one 
side of the slot g has a graduated scale h for 
determining the position at which to adjust 
the block f to give any desired throw to the 
crank il. The blockfwhen at the inner end 8o 
of its slot g, is at the center of motion of the 
disk J, and in this position the crank H is 
not moved by the rod I; but if the block f be 
moved outward in its slot g it will revolve 
with the disk J and, through the rod I, recip- 85 
rocate the arm or crank H. more or less, ac 
cording to the position of the block f in its 
slot g. 
K is a shaft or spindle, in the outer end of 

which is keyed or otherwise secured the disk 9o 
J, so as to revolve with the shaft, the inner 
end of the shaft being mounted in the frame 
:as shown in Fig. 4. - 
L is a gear-wheel keyed or otherwise fast 

ened to the shaft IX to revolve such shaft, 
and also meshing with the gear-wheel E. 
M is a gear-wheel meshing with the wheel 

L for driving such wheel and rotating the 
shaft or spindle K and the wheel E. 
N is a shaft or spindle, on which is loosely Ioo 

mounted the hub or sleeve M' of the gear 
wheel MI. This shaft N at its inner end is 
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secured to the frame Alby a nut Ol' otherwise, 
and its outer end has a flange or head k to 
enter a socket or openingi in the end of the 
hub or sleeve M and hold the hub or sleeve 

5 against end movement on the shaft or spin 
de N. 
O is a gear-wheel loosely mounted on the 

sleeve M' adjacent to the gear-wheel MI, and 
this wheel is driven by a gear rotated from 

Io the printing-press or other motive power. 
P is a hand-wheel keyed or otherwise fast 

ened on to the end of the hub or sleeve MI. 
Q is a yoke, the ends of which bear against 

the end face of the hub of the hand-wheel P, 
15 but do not touch the end face of the hub or 

sleeve M'. At the center of the yoke Q is a 
hub l, through which and the body of the yoke 
passes a screw in, having a head 7, which 
bears against the hub l when the screw is in 

2 o use, and this screw in enters a nut O, Screwed 
into the end of the hub or sleeve M', as shown 
in Fig. 1. The turning down of the Screw in 
by the head in will force the ends of the yoke 
Q against the hand-wheel P, moving the wheel 

25 and tightly clamping the gear-wheel O be 
tween the hub of the hand-wheel and the 
wheel M, so that the rotation of the wheel O 

gear-wheel M and impart rotation to the parts 
3o driven therefrom. 

R is a support attached to the frame A and 
extending up to furnish a bearing ) for the 
shaft or spindle IX and a bearing (1 for the 
sleeve G, as shown in Fig. 4. 
S are the feed-rollers, through which the 

web of paper passes, as usual. 
T are a series of pulleys on the delivery side 

of the cutting-cylinders for tapes S, by which 
the sheets are carried to the press, and, as 

4o shown, between the cutting-cylinders and the 
pulley's T is a series of fingers r, as usual, for 
bridging the space. 
The gear-wheelO, when clamped to the wheel 

MI by the action of the yoke () and wheel P, 
45 will drive the wheel M, which wheel drives 

the wheel L., and this wheel rotates the shaft 
K and revolves the disk J, and also drives the 
wheel E, which wheel as it revolves carries 
around the pinions ly, and these pinions l) 

5o drive the pinion C to rotate the shaft C’ and 
revolve the cutting-cylinders C, and this shaft 
C’, through the gears D and D', rotates the 
shaft B and drives the cutting-cylinder B. 
The gears D and D'are one-half the diameter 

55 of the gear E, as is also the gear L, and the pin 
ion ct, is one-half the diameter of the internal 
gear F and the pinions one-half the diameter 
of the pinion C, and for dimensions the gears 
D, D', and I can be twelve inches, the gear E 

6o twenty-four inches, the gear F twenty inches, 
the pinion a ten inches, and the pinions five 
inches, and when the internal gear E is sta 
tionary the cylinders B and C will operate to 
sever the longest sheets of paper, the feed-roll 
ers Straveling accordingly and with a speed 
to feed forward the web of paper as required. 
The feed-rollers are driven in the usual man 
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ner, and to change the speed of the Web change 
gears for the feed-rollers are employed, as 
usual. The internal gear Fis locked and held 
stationary when the block f is at the inner end 
of its groove g and at the center of motion of 
the disk J, in which position the arm or crank II 
is immovable, and when the parts are in this 
position the pinions b will travel around with 
the gear E on the internal gear and impart a 
uniform rotation to the pinion C. during the 
entire revolution of the gear E, and Such ro 
tation will drive the cutting-cylinders at a 
uniform speed their entire revolution, which 
speed corresponds to that of the feed-rollers, 
producing sheets of the longest length desired. 
A change in the gear for the feed-rollers to 

make a slower feed for sheets of less length 
necessitates a change in the running of the 
cutting - cylinders to produce such shorter 
sheets, and this change is effected in the ar 
rangement shown in Figs. 1, 2, 3, and 4 by 
oscillating the internal gear F through its 
sleeve G, the crank II, the rod I, and the disk 
J with the sliding blockf, and the extent of 
the oscillation of the gear F depends on the 
position of the block.f. The farther the block 
is from the center of motion of the disk J the 

will turn the hub or sleeve M' and drive the greater the oscillation of the gear F, and the 
greater the oscillation of the gear F the 
shorter the sheets of paper produced. 
The oscillation of the internal gear F will 

retard the speed of the cutting-cylinders in its 
travel in one direction and increase the speed 

; in its travel in the opposite direction; but 
the combined two speeds will produce the nor 
mal speed for the cutting-cylinders, and this 
result is had by the movements of the arm or 
crank II, through the rod I, from the rotation 
of the disk J. The crank or arm II at the limit, 
of its upward movement has no effect on the in 
ternal gear, and at this point the speed of the 
cutting-cylinders is normal. As the crank or 
arm descends, it will turn the gear F in the op 
posite direction to the travel of the cutting-cyl 
inders and against the rotation of the pinions b, 
producing a retardation of these pinions and a 
consequent retardation of the pinion C, and 
Such retardation will be the greatest at the 
half-Way point in the travel of the crank or 
arm, and When the crank Or arm has reached 
the limit of its descent the Oscillation of the 
internal gear ceases and the cutting-cylin 
ders are at their normal Speed. The return 
of the crank or arm II will Oscillate the inter 
nal gear in the Opposite direction and in the 
direction of travel of the cutting-cylinders 
and with the direction of travel of the pin 
ions b, producing an increased speed for such 
pinions and a consequent increased speed for 
the pinion (t, and Such increase will be the 
greatest at the half-Way point in the return 
of the crank Or arm II. The movement of the 
crank being uniform, it will be seen that the 
increase is as much greater than the normal 
speed as the decrease is less than the normal 
speed, and the two added will produce the 
normal Speed at Opposite points, just the same 

75 

9 O 

IOC 

TO 

I (5 

I 25 



O 

45 

65 

448,806 

as the two added at the limits of the crank changed from a short sheet to a long sheet 
movement produces the normal speed, and 
the result will be that for a continuous revo 
lution the normal speed is maintained, but is 
retarded for half a revolution and increased 
for half a revolution. 
The operation in cutting sheets of paper is 

as follows: The producing of the longest sheets 
is had by setting the block fat the center of 
motion of the disk J, which holds the crank 
H stationary and locks the internal gear F, 
So that the pinions C, and b drive the cutting 
cylinders to correspond to the speed of the 
web and the length of the sheet. If the speed 
of the feed-rollers is changed for a slower feed 
and a shorter sheet, the block fis moved out 
in its groove g to bring the center of the pin 
e at the figure or mark on the scale h indi 
cating the length of the sheet, and the rota 
tion of the disk J will carry around the pine, 
reciprocating the rod I and moving the crank 
or arm Hthe distance required to oscillate the 
internal gear F and produce a retardation and 
increase in the speed of the cutting-cylinders 
for the cylinders to act and sever the web at 
a point to produce a sheet of the length for 
the feed of the rollers S, such length being from 
half a whole-length sheet up to a full-length 
sheet. The change in the length of the sheet 
will cause a change in the delivery of the 
sheet to the press by which the head of the 
sheet will fall as much short on the printing 
cylinder as the sheet is less in length than 
the full sheet designed to be printed, and this 
necessitates a change in the position of the 
cutting-cylinders to advance the line of sev 
erence the distance of the difference in the 
length of sheet. This is accomplished by ad 
vancing the cutting-cylinders a distance equal 
to the difference in length between the full 
sheet and short sheet. The cutting - cylin 
ders are advanced by loosening the screw 
m, relieving the pressure on the hand-wheel 
P from the yoke Q, and releasing the gear 
wheel O, so that by turning the wheel P by 
hand the sleeve M' will be turned, rotating 
the wheel M, which turns the wheel L and 
advances the wheel E, which, through the 
pinions a and b, shaft C, gear D and D', and 
shaft B', will advance the cutting-cylinders, 
and when the cutting - cylinders have been 
advanced the required distance the screw 
n is turned to again clamp the wheel O to 
the wheel M by the action of the yoke Q 
through the wheel P. This advance of the 
cutting - cylinders brings the action of the 
knife at the same point in relation to the de 
livery of the sheet to the printing-cylinder as 
it was for the full-length sheet, which brings 
the head of the sheet correctly on the print 
ing-cylinder, with the tail of the sheet short, 
which does not matter, as the head of the 
sheet is what is required to be correctly de 
livered. The change of the cutting appara 
tus from a short sheet to a long sheet is had 
by moving the block f back in its groove as 
required for the length of the sheet, and when 

the cutting-cylinders are adjusted for the 
head of the sheet by turning them backward 
instead of forward by loosening the screw n. 
and turning back the wheel M. The inter 
nal gear in this construction by its oscilla 
tion produces the change in the speed of the 
cutting-cylinder, and, as shown, this gear is 
formed independent of the gear-wheel E; but 
this gear can be formed inside of the gear E, 
as shown in Fig. 5, in which case the inter 
nal gear Would have a continuous rotation, 
and to produce the changeable speed the pin 
ions b would have to oscillate, which is ac 
complished by the arrangement shown in 
Fig. 5, in which a plate G' is formed with or 
attached to the sleeve G, and to this plate is 
attached the pinions b, by means of the pins 
or pivots c, in the the same manner as de 
scribed for the attachment of the pinions b 
to the gear-wheel G. The operation is the 
same precisely as that described for the ar 
rangement of FigS. 1, 2, 3, and 4, except that 
the pinions b are oscillated, instead of the in 
ternal gear F, by the action of the crank H, 
rod I, and rotary disk J. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. The combination, with the cutting-cylin 

ders, of a rotary disk, a sliding block carried 
by the disk, a crank, a rod connecting the 
sliding block and the crank, an oscillating 
internal gear, and a driving-gear for the cut 
ting-cylinders, substantially as and for the 
purposes specified. 

2. The combination, with the cutting-cylin 
ders, of a rotary disk, a sliding block carried 
by the disk, a crank, a rod connecting the 
sliding block and crank, and an oscillating 
connecting-gear for driving the cutting-cyl 
inders, substantially as and for the purposes 
specified. . . 

3. The combination, with two rotary cut 
ting-cylinders, of a gearing for rotating the 
cylinders, and an oscillating gear having a 
variable range of movement, substantially as 
specified. 

4. The cutting-cylinders BC, gear E, pin 
ions (, b, and gear F, in combination with the 
crank H, rod I, disk J, and block f, substan 
tially as and for the purposes specified. 

5. The feeding-rolls S, cutting-cylinders B 
C, gear E, pinions C, b, and gear F, in combi 
nation with the crank II, rod I, disk J, and 
block.f. substantially as and for the purposes 
specified. s 

6. The gear E, pinions. C, b, and gear F, in 
combination with the crank H, rod I, rotary 
disk J, and sliding block f for rotating the 
cutting-cylinders to produce sheets of vary 
ing lengths, Substantially as specified. 

7. The gear E, pinions a, b, gear F, and 
crank H, in combination with the rod I, disk 
J, sliding block f, rotating shaft IX, and gear 
L, substantially as and for the purposes 
specified. - 

8. The combination, in a paper-cutting 
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mechanism for printing-press.cs, of a gear 
wheel driving the gear-wheel of the cutting 
cylinders and having an extension at its hub 
to form a sleeve, a gear-wheel loosely mount 
ed on the sleeve, and a connection for the 
sleeve for moving its gear-wheel without 
moving the loose gear-wheel, substantially as 
and for the purposes specified. 

9. The combination, in a paper-cutting 
mechanism for printing-presses, of a gear 
wheel driving the cutting-cylinders and hav 
ing an extension at its hub to form a sleeve, 
a loose gear-wheel mounted on the sleeve, a 
connection for the sleeve for moving its gear 
wheel without moving the loose gear, and a 
lock for tightening the loose gear to revolve 
the sleeve, substantially as and for the pur 
poses specified. 

10. The combination, in a paper - cutting 
mechanism for printing-presses, of a gear 
wheel driving the cutting-cylinders and hav 
ing an extension at its hub to form a sleeve, 
a loose gear mounted on the sleeve, and a 
hand-wheel attached to the sleeve for moving 
its gear-wheel without moving the loose gear, 
substantially as and for the purposes speci 
fied. 

Jl. The combination, in a papel' - cutting 
mechanism for printing-presses, of a gear 
wheel driving the cutting-cylinders and hav 
ing an extension at its hub to form a sleeve, 
a loose gea!' mounted on the sleeve, a hand 
wheel attached to the sleeve, and a locking 
yoke for uniting the gear-wheel, its sleeve, 
and the loose gear-wheel, substantially as and 
for the purposes specified. 

12. The combination, in a paper - cutting 
mechanism for printing - presses, of a gear 
wheel driving the cutting-cylinders and hav 
ing an extension at its hub to for in a sleeve, 

mounted, a loose gear-wheel mounted on the 
sleeve, a hand-wheel attached to the sleeve, 
a yoke clamping the sleeve gear-wheel and 
the loose gear-wheel, and a set-screw for op 
erating the yoke, substantially as and for the 
purposes specified. 

3. The combination, in a paper-cutting 
mechanism for printing-presses, of a change 
able-speed gear for the cutting-cylinder, a 
gear-wheel driving the main gear-wheel of 
the changeable-Speed gear and having an ex 
tension at its hub to form a sleeve, a loose 
gear mounted on the sleeve, and a connection 
for the sleeve for moving the loose gear, sub 
stantially as and for the purposes specified. 

14. The combination, in a paper-cutting 
mechanism for printing-presses, of a change 
able-speed gear for the cutting-cylinders, a 
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gear-wheel driving the main gear-wheel of the 
changeable-speed gear and having an exten 
Sion at its hub to form a sleeve, a loose gear 
mounted on the sleeve, a connection for the 
sleeve to move the cutting-cylinders without 
moving the loose gear, and a lock for uniting 
the loose gear-wheel and the gear-wheel of 
the sleeve, substantially as and for the pur 
poses specified. 

15. The cutting-cylindel's 13 (, gear-wheel 
E, pinions (t ), gear-wheel F, crank II, rod I, 
rotary disk J, with sliding block f, shaft K, 
gear-wheel L, gear-wheel M, and sleeve MI', in 
combination with the hand-wheel P, substan 
tially as and for the purposes specified. 

1 (j. The gear-wheel E, gear-wheel I, and 
gear-wheel \l, having the sleeve M', in combi 
nation with the gear-wheel O, loosely mounted 
on the sleeve MI, and hand-wheel P, secured 
to the sleeve ME' for adjusting the cutting 
cylinders without rotating the wheel O, sub 
stantially as and for the purposes specified. 

17. The gear-wheel E, gear-wheel L, and 
gear-wheel M, having the sleeve M, in combi 
nation with the gear-wheel O, loosely mounted 
on the sleeve I'', hand-wheel P, attached to 
the sleeve NI, and yoke Q, clamping the gear 
wheel M to the gear-wheel O, substantially as 
and for the purposes specified. 

1S. The gear-wheel E, gear-wheel I, gear 
wheel Mi, having the sleeve M' and spindle 
N, in combination with the gear-wheel O, 
loosely mounted on the sleeve M', hand-wheel 
I, attached to the sleeve MI, and yoke (), 
clamping the gear-wheels MI and O together, 
substantially as and for the purposes specified. 

19. The gear-wheel AI, having the sleeve M', 
and gear-wheel O, loosely mounted on the 
sleeve MI, in combination with the hand 
wheel I, attached to the sleeve M', for moving 

a spindle on which the wheel and sleeve are the wheel M. Without moving the wheel O, 
substantially as and for the purposes specified. 

20. The wheel \, having the sleeve M, and 
wheel O, loosely mounted on the sleeve M', 
in combination with the hand-wheel P., at 
tached to the sleeve M', and yoke Q, clamp 
ing the wheels MI and O together, substan 
tially as and for the purposes specified. 
2. The wheel I, having the sleeve M1, 

spindle N, and wheel O, loosely mounted on 
the sleeve MI', in combination with the hand 
wheel IP, attached to the sleeve M', and yoke 
Q, clamping the wheels M and O together, 
substantially as and for the purposes specified. 

LEONARD E. BROOKES. 
Witnesses: 

O. W. BOND, 
II. 3. IFAT, LOCK. 
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