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ROTARY CUTTING'_-MAC HIN E-

SPECIFICATION forming part of Letters Pa,tent I\To 612 704 dsted Oetober 18,1898.

| Apphestmn ﬁled Juue 4, 1896. Serlsl Ne 594 307,

(Ne medel Y

- To all whom it may concern:

Be it known that I, DWIGHT S. CLARK, of
Boston, in the eounty of Suffolk and State of
Massachusetts have invented certain new

5 and useful Imp1 ovements in Rotmy Cutting-
- Machines, of which the following is a full
clear, and exact description.

Thls invention relates to a rotary cuttmn*-

- machine for cutting sheets of paper or other
1o sheet material in hnes that are true, more
particularly in relation to printed matter
thereon, although applicable as well for other
purposes, w:[thout regard to the outline or

edges of the sheet, snd more particularly to

15 nnplovements in a rotary euttmﬂ'-msehme

“embodied in an application of mine filed in

the United States Ps,tent Offi
1396, Serial No. 577,023.

ce Janusl y 27,

20 ting-rings, to which the grippers which carry

| the sheet throuﬂh the machine are a,tta,ehed
are of large dlameter and revolve once to
each oper stmn of the grippers; but the large
diameter of these cutting-rings make them

25 very expensive; and the ob est of thisinven-
tion is to reduce the cost of manufacture of

such rings, which is accomplished by making

the several cutting-rings of smaller dl.smeter
or, as in.the present case, of about one-half
30 the usual size. This nec,esmtates that they

should travel or revolve more than once to

each operation of the grippers and that the
grippers should gr asp and feed the sheet cor-
1esp011d1n0*1y~—-that 18, that the grippers may
35 operate to seize a sheet and start it with the
| cylinder, and the cylinder will make more
~than one revolution before the grippers shall

- again operate to grasp a sheet. -
Anothel object of this invention is to pro-
40 vide means to move the side guide or guides

vention consists in a rotary euttmﬂ'-maehme
- for cutting sheetsof paperor other sheet ma-
terial, of celtam mechanism all constructed

and arranged for operation substsntlally as |

50 hereinafter fully deseribed, 1eference being

! smtable main drlvmn"-shsft

| had to the seeompsnymw sheets of drawings,

in which is illustrated the presentinvention.
- Iigure 1 is a view in side elevstlon Fig.

2 18 a plan view. Tig. 3 is a detail seetlon
on line 3 3, Fig. 1.

section of the outmde ring and gripper-oper-

‘ating mechanism. Flﬂ's 5 and 6 are broken

detail sections showmn' the relation of the

feed-bo.srd, gage, and ring with gripper there-

on in different posmons Fig. 7 is a longi- 6o

tudinal section on line 7 7, I‘w 2; and F1b

3 18 a cross-section on'line 3 8, I‘w* 7.
In the drawings, A and B represent two-

‘end uprights of a frame, which are braced

and connected together by horizontal cross- 65
rods in any smta,b]e manner for supporting

‘and carrying the V&PIOHS pa,rts of the ma-
‘chine.
Tn the above spphestmn for patent the eut- |

Cis a homzont&l shaft turning in bearings

in the two uprights and ha,vmﬂ' on its end 70

outside of upright A a loose pulley D and a
tight pulley E, by which it is driven from any

Secured to this -
shatt C is a small O*earF which engages with

a large gear G on a horizontal shaft H, turn- 75
Ingin .smtsble bearingsin the uprights, Wthh -

in tmn engages with a small gear J on the -
end of a horizontal shaft K, turning in bear-
ings in the uprights pa,rallel with the main
shsft C, and on this shaft X are placed the 8o
circular cutters L, as is usual in rotary cut-
ter-machines, and which are adapted to be

‘moved along ‘the shaft longitudinally and se-

cured in place, as desired, by set-screws q.

Secured to the large gear- -shafb I are cutting- 8s

rings M, as many as there are cutters L, whlch

act Wlth the cutters L to cuf the paper sheet
‘asitispassed between them in the usual man-

ner of rotary cutting-machines. These cut-

ting-rings M are arlanfred on their shaft H go
against which the sheet . is 1aid when plseed' | |

in the machine back out of the way of the
sheet while it is being fed through the ma-.
chine, so as not to 1nterfere with the proper
45 and frie movement of the sheet; and thein- | n

to be moved thereon 1onﬂ*1tudmslly and se-

cured in position thereon so that with the
‘adjustment of these euttmﬂ* -rings and the
“cutters on their respective shsfts longitudi-
nally different lines of cuts can be msde for g5

wide and narrow strips, as usual. On the
opposite end of the shaft H is secur ed a small
gear N, which engages with a smaller gear P
on a short journal or shaft b, secured in the

FW 4 is a broken detail 55_

', upr] ight B which gear engag ges with an inter- 1oo
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nal gear Q of a drum or cylinder R, arranged | longitudinal groove f' on its outer side, and

t0 turn freely on the shaft LI, the diameters
of the small gears N P being such as to cause
the drum R to make only one revolution to
two revolutions of the shaft L.

S is a horizontal rock-shaft above the cut-
ting-rings M, adapted to rock in bearings in
arms d of the uprights, and on one end of this
shaft, beyond the upright A, is secured an
arm 1' by a set-screw e, WhICh arm projects
forward Subsmntmlly in a horizontal direc-
tion, having in its free end a vertical friction
roller or wheel f, journaled thereon, the arm
being bent laterally sufficient for the roller

to rest and run at certain portions of the

revolutions of the drum R on a rib-cam U,

“whichissecured toand extends nearly around

the drumn concentrically, as shown in Fig, 1,
its two ends bending inward, as at g 1, re-
spectively, as shown.,

V V are the front guides for the paper
sheet—in the present instance two of them—

~and each consists of aright-angular plate W,

- 30

35

40

its partm having alongitudinal slotn,through
which passes a screw 7 and by which it is se-
cured to a block ¢, arranged on the rock-shaft
S, to be moved longitudinally thereon and se-
cured by a set-serew u, the downward por-
tion V being the guide against which the pa-
per sheet 1s placed in the maehme to be cut.

A' is the feed-board, which extends across
and over the machme, its front edge w being
back of the front guides V when down in their
normal positions and having projecting nar-
row- strips a’' secured thereto which reach
close to and in line with the front guides, as
shown in Fig. 6, and on this feed-board is
laid the sheet of paper to be cut, its {front
edge resting against the front guides V when
they are down in position.

" As the gear-drum R revolves in the direc-
tion of the arrow b', Fig. 1, it carries with it

- the ecam-rib U, and as its end ¢ passes under

the roller fof the arm 'I' 1t raises the arm and
swings its shaft S so that the front guides V

-V are swung up out of the way, as shown in

55

60

upright, but not shown.

I'ig, 5, and as the other end /i of the cam-rib
U reaches the arm T it allows the arm to fall,
which then rests upon a suitable stop on the
As the arm falls it
swings the front guides V down into their
normal positions (shownin Ifig.6) for the plac-
ing of another sheet against them, as before,
and as soon asthe end ¢ of the cam-rib again
passes under the arm T the guides are swung
up out of the way, as befme and so on mth
every revolution of the cam-rib. |

B’ is another horizontal rock-shaft carried
with the eylinder M, turning in bearings in
the cutting-rings M and an outside ring C’,
and to this shaft B’ are connected grippers
or fingers D', one to each ring M, which are
curved, as shown in Ifigs. 5 and 6, each hav-
ing a long thin flat end d', which grippers are
located, respectively, in recesses e’ in the cut-
ting-rings. On the outer end of this rock-
shaft B is secured o cross-arm E', having

stopped 1n

i

F?is a 1od eonuected at one end to it by a
pivot ¢, its other end passing freely through
an opening in a lug 7' on the side of the ring.
Encireling this rod is a spiral spring m/, bear-
ing by its ends, respectively, against the lug
I/ and a washer or shoulder n' on the rod,
the tension of this spring bearing outward.
This mechanism which operates the grippers
is arranged to close the grippers so as to
orasp a sheet at every otherrevolution of the
cutting-rings M, the sheet being held between
the gripper-fingers and the body of ring M,
as shown in I‘w*. 5, and this is aceomphshed
by having certain pins or rods I and G,
l‘espeetlvely, which are properly moved for-
ward and backward at the proper times to
effect the movement of the grippers, but in
this case only at every other revolution of the
cutting-rings. The pin I, that operates the
rock-shaft for the grippers to grip the paper-
sheet, is arranged to slide back and forth in
a bearing ' in the side frame B, secured by
a screw ¢ in a longitudinal or spline groove
w', which prevents its turning, its outer end
projecting over the gear-drum, and such end
having an arm ' secured thereto, which pro-

jects downward and is disposed in a circum-

ferential groove J' in the gear-drum. This
groove J'at one portion of the circumference

of the drum extends at one side, as at v/,

(shown in plan in Fig. 2,) by which the pin
I, as the groove J' travels over its pin-arm
IT', ismoved forward and so held the length of

| sueh portion v’ of the groove for 1ts inner end
20" to bein position for the agroove f'
E'of the gripper-shaft I’ (See Fig. 4) to travel
“thereover,whichin such movement swings the

of thearm

arm and the shaft so that the orippers are
swung over to grasp the paper between them
and the cutting-rings, as shown in Fig. 3,

firmly holding the sheet by the power of the

spring m’. The grippers are swung back by
their shaft-arm I¥? as the rings continue to re-

volve, passing over the end of the otherpin G/,
~which causes the gripper-shaft to turn in the
- reverse direction, the grippers releasing their
“hold upon the paper sheet and moving into
the position shown in Iig. 6, out the way of
~the travel of the sheet.
-ranged to move forw

- This pin G’ is ar-

ential groove I, having a side portion %' in
the gear-drum similar to the groove J’ for the
other pin, the pin G’ being moved into posi-
tion for the groove /' of the arm I’ of the
egripper-shaft B’ to travel thereover to swing

-the shatft back and the grippers over, releas-
-ing them from their hold upon the sheet, the

arm moving into the position shown in Fig. 4,

1n position for it to be again operated by the

first pin to cause the grippers to grasp the
next sheet, and so on. The shaft-arm is
each position by its abutment

~against the shoulder a® on the ring.
L/ is a side guide for the paper sheet, and

ard and backward in its
| bea,rmn' in the ring like the pin I, and it has
“an arm I, which is disposed in a circumfer-
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this is arranged to be moved laterally auto-
matically out of the way of the sheet as soon

as it or just before it has been grasped by the

grippers, so that if there are any irregulari-
ties of the edge of the paper sheet the guide
will not be in the way to interfere with its
It is constructed and

travel to the cutters.
arranged for operation as follows: -~ . =
- M'is aflat strip having dovetail edges, and

1t 1s arranged to slide back and forth within
certain limits in a corresponding dovetail
transverse groove 0*in the feed-board A'. Tt
has a pin d?, projecting downward from one
end through a slot e®in the feed-board, ar-

ranged to abut against one end f2 of the slot
to stop any further movement of the strip in

such direction, and it is held in such position

by a spring g% secured by one end to the pin

d? and by its other end to an eye 72, secured |

to the under side of the feed-hoard, it also
serving to return the slip to its resting-place.

Arranged to be moved along on this strip on

its upper side is a plate N’, having a longi-

- tudinal under rib m? disposed in a longitudi-

30

35

- thereiln.

~on the plate N'is an upright piece Q', through.

nal corresponding groove n?in the strip M/,
so the plate can be moved along by hand on
the strip, and when in the proper position

thereon a pin +° isinserted in a hole? in the

plate N', which projects down into a hole 2

in the strip, holding the plate from move-

ment on the strip.

On top of the plate N'is a bar P, haivinga |

dovetail rib v* on its under side to fit a cor-
responding longitudinal dovetail groove w2
in the plate N, so it can move freely along
The end of this bar extends up at
right angles, mwaking the side guide 1., and

- which projects a serew R, arranged to turn

10
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freely therein, but prevented from longitu-

dinal movement therethrough and screwing
- 1nto the guide-arm L/, so that by turning the
- serew 1n one direction or the other the bar is |

made to move back and forth correspond-
ingly on the plate. With the adjustment of
the strip by its holes #* and the plate-pin 72 in
connection with the operation of the screw
R’ the guide L' can. be set at any point de-
sired on the strip and feed-board. ~
On the end of the rock-shaft S is a bevel-
gear S, which engages with a bevel-gear T
on a rod U’, arranged to turn in bearings V'
of the frame and having on its other end an
arm W' at right angles and projecting down-
ward in front of an upright arm A2 on the end
of the sliding strip M’, carrying the side guide.
As the rock -shaft S, carrying the front
guides, is turned, as described, to raise them
out of the way of the feed of the paper sheet
the bevel-gear S’ operates theshort shaft, and,

turning it, its arm W' is moved against the

~upright arm A? of the strip, which moves it

and the guide L' back out of the way of the
side edge of the sheet being cut, so that no
matiter whether the edge of the paper sheet
is in line with the cut orirregular or not the

guide, being moved back, will not interfere |

| with its clear passage to the cutters. B?isa
feed-roll which is arranged on a horizontal
shaft, C° parallel with the other shafts and 70
tarning in bearings in the frame, having a = -
gear D* engaging with the large gear G, this -

shaft being located in front of the cutting-

rings and arranged to bear upon the same,
between which roll and the cutting-rings the

sheet after it is cut is fed: The strips; after

the sheets have been cut by the cutters, pass
to and between the cutting-rings and this roll

B which then feed the strips to and deliver
them into the receptacle E2 - The grippers

acting in conjunction therewith.

5

8o -

| are arranged to release their hold upon the
sheet at the time the roll B? takes hold of the
strips cut, so that then the sheet being cut:

18 fed the rest of the way through the ma-
chine by the feed-roll B®and the cutting-rings

‘Although this invention is described and -

‘shown for the cutting-rings to revolve twice
to each operation of the grippers, it is not to
~ be limited to such, as the cutting-rings ean
be arranged to make more than one revolu-

tion but less than two revolutions or more

‘than two revolutions to the action of the grip-
pers once; but twice, as is deseribed, is prac-
tieal and satisfactory. B

The operation of the machine is as follows:

With the machine set in motion place the

paper sheet by its front edge against the front

9

95

guides V and its side edge against the side

guide L. When the cutting-ringshave moved
around for their grippers to have passed by

100

the longitudinal line of the front guides, the -
grooved arm E’ of their shaft will be turned

and 1ts grippers swung over quickly and their

ends d’ press down upon the paper sheet at
its front edge on the face of the cutting-rings
just beyond the recesses, and as the cutting-

rings continue to revolve they, with the grip-
pers, carry the paper sheet with it.

before the grippers grasp the paper sheet
the arm I' of the shaft S, by its roller f,

which swings the shaft, and thus the front

W the plate or strip M', carrying the side

guide L', is moved back against its spring out

of the way of the side edge of the sheet of

Just-

II0.

105

passes up onto the cam-rib U at its end ¢, -

~guides, up and holds them there out of the
way of the free travel of the paper sheet by
the grippers and the cutting-rings M. = As
the rock-shaft swings the front guide up the
bevel-gear S’ turns the rod U’, and by its arm.

IT5

120

paper being cut, leaving it free to travel -

along the feed-board, as described. The grip-

pers carry the sheet to and between the cut-
ters,which cut thesheetintothe desired strips,

which, with the cutting-rings, then feeds or

125 I.

‘and then carry the strips to the feed-roll B2, -

carries the strips to and delivers them into -

the receptacle or tray. - As has been stated,
the grippers release their grasp on the sheet

130

or strips directly after the front edge of the -

sheet or strips has been grasped between the

feed-roll B® and the peripheries of the cut-

ting-rings M. The sheet, nowpartly divided,
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is drawn forward by and between this roll

and the rings, but the leading edge of the

sheet or the strips being no longer held by the
orippers falls on the delivery-board E* and .
slides along said board in a common way. ASs.
the grippers cannot be operated to grasp a
second sheet until the second passage of the
| thereof.

- grippers past the front edge of the feed-board,

IO
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the first sheet may continue to pass over the
front edge of the feed-board after the grip- .
As,
the gear-drum revolves the cam U is moved
with it, so that its end i passes beyond the
arm T and allows 1t to drop and the front.
At
‘the same time by the movements of the bevel-
gears ST and arm W' the side guide L/ iSj
| bevel-gear on said rock-shaft, another shaft,
| a bevel-gear on said latter shaft :engaging

pers have made one complete revolution.

cguides into position for the next sheet.

left free to be moved back by its spring g*
into its normal position for the next sheet.

In laying the sheet of paper on the print-
| latter shaft arr a,nn*ed to engage with said side

ing-press to be printed it is laid against two
narrow front guides or stops and one narrow

side guide or Stop, and in adjusting the front .
and side guides in the cutting—maChine they
are moved and secured so as to be in the same
relative positions in relation to the sheet as .
on the printing-press, so that when the paper
sheet is placed on the feed-board of the cut-
fing-machines the front and side stops will be
in position for the same parts or places on
the front edge and side edge of the sheet to
bear, respectively, against the front and side
guides, and as the guides are narrow 1t makes
no difference whether the side edge of the

sheet is true or not, whether it is cut at an
angle or not in relation to the front edge, or
as to the printing matter on the sheet, for the
paper sheet will be laid upon the feed-board
of the cutting-machine in the same relation
to it as 1t was on the printing-press, so that
then if the cutters are adjusted on their re-
spective shafts to cut on the lines desired or

between the printed matter the paper sheet
will be cut true in relation thereto, and every

sheet thereafter having the same printing

matter thereon will cut the same.

The rings or short cylinders M, as shown,
each have a continuous edge, rim, or periph-
ery, against which edge the cutters 1. work
in coodperation, said edge or rim constituting
a continuous cutter;
ring which carries the gripper is broken away
or sunk to allow for the gripper-finger, as is

common In printing-presses and other paper-

carrying cylinders having grippers.

As the operation-of the feed-guides has a
definite relation to the grasping operation of
the grippers, it isimportant that these guides

be timed to retire at the proper instant, and

this synchronism is effected by actuating the
grippers and the guides from the same prime
mover.

Having thus described my mventlon what
I claim is—

1. In a rotary cutting-machine, a pair of

rotary cutters, a gripper suitably arranged in |

but that part of the

cutterthesheet to be cut, said cutter arranged
to revolve twice to each action of the grip-

per, arock-shaft to which guides are secured,
means for moving said rock-shaft to raisesaid
ouides, a side guide arranged to move back-
ward and forward in a suitable guideway and
connected to said rock-shaft for operation

2. In a rotary cutting-machine, a pair of
rotary cutters, a gripper suitably arranged In
one of said cutters to seize and hold with said

cutterthesheet to be cut, said eutterarranged
to revolve twice to each action of the grip-
per, a rock-shaft to which guides are secured,

means for moving said rock-shafttoraisé said
onides, a side guide arranged to move back-
ward and forward in a suitable guideway, a

with S&ld first bevel-gear, and an arm on said

guide, and a spring eonnected to said side
guide.

3. Inapaper-slitting machine, arotary cut-
ting - ring with a sheet-gripper connected
thereto and rotating therewith, means for
actuating said gripper to grasp a sheet tothe
cutting-ring only after a plurality of revolu-
tions, and means to release the gripper be-
fore the completion of the first rotation, and
a second cutting-ring codperating with the
first to slit the sheeb in combma,tlon, sub-
stantially as descmbed

4. In a paper-slitting machine, the feed-
board, a rotary cutter-shaft having a cutting-

of sheet and clasping the sheet to the cutting-
ring, a second cutting-ring codperating with
the first, means for releasing the gripping-

finger after a partial rotation of the ring with

which the finger travels, and means to retain
and draw the sheet after the release of the
oripping-finger, all combined.

5. In a paper-cutting machine, the feed-

| board, the series of rotating cutting-rings and
| the series of synchronously-moving grippers,

means for closing these grippers upon a sheet
on the feed-board operating at alternate revo-
lutions of the cutting-rings, means for releas-
ing the grippers from the sheet before the
first complete revolution of the cutting-rings,
and a second series of rotary cutting-rings
with their edges in cutting relation with the
first set, all combined substantially as de-
scribed. |

6. In a paper- euttmn' machine, a series of
rotating cutters havm orippers- rotating
therewith, a rotating cam having Opemtive
engagement with the grippers to release the
same before the completion of the first revo-

| lution, and a rotating cam operating on the

orippers to close them at alternate revolu-
tions of the cutters and cutters cotperating
with the cutting-rings, all combined substan-
tially as described.

7. In a paper-feeding machine, a rotating

~ one of said cutters to seize and hold with said | slitting - eylinder provided with grippers,

30
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ring, asheet-gripping finger grasping theedge
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means for opening and closing said grippers,
and a second codperating slitting device, a

feed-board and stops at the front edo ¢ thereof |

and usual means for lifting said stop% at in-
tervals, a side gunide above the feed-board,
and means for 1‘8011)1‘0(3313111{3" said guide lat-
erally and at stated intervals relatlvely to
the rotation of the cylinder, all combined sub-
stantially as described.

8. In a paper-cutting nmehme the romuno'
shaft and ashortcylinder carried thereby and
having a, complete annular circumfierence or

,cuttmﬂ‘ rim, a rotating cutter acting against

sald rim, :;md a second short cyhnder on the
shaft and rotating with the first-mentioned

cylinder, the ldtter cylinder having a recess
in Whleh a gripper is carried and operated,

all combined substantially as deseribed.
Y. In a paper-cutting machine a rotating
shaft and a ring ha,vmfr an unbroken perlph-

ery carried thereby, and a second ring in

proximity thereto and having a recess Wlth 2
gripper therein, and a cutter codoperating with

.13]1@ unbroken' .ring to slit sheets cm]*ied

against the same, all in combination.
"10. In a paper-cutting machine, the rotat-

ing shaft and a ring havmﬂ' 001113111110115 pe-

riphery earried ther oby, and a second ring on
the shaft with the first and mth a recess in
its surface having a gripping- inger therein,

and means for operating. said gripper, Sub-
stantially as described.

- 11. In a paper-cutting machme a driving-
shaft and a continuous-rim ring- cutter there-
on, said ring having a recess pI‘OVlde with
a ﬂ'rlpper-ﬂnwer' means for 01031110' the grip-

| per-finger once during a plurality of rotations

of the ring, and a second cutter cooperating
with the cuttmt—- ring, all combined.
12, In a paper-cuttmﬂ' machine, a continu-

ous-ring cutter and a second cutter codperat-

Ing theremth a ﬂl’*lpper -finger rotating syn-
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ehronouqu with the ri nﬂ‘—eutter :-;Lud means for

opening and closing S‘le gripper at proper in-

Lermls, a Teed- bom'd having a side guide, and
means for withdrawing the side guide sm:ml—
taneously with the gripper 111ovement,. sub-—
stantially as desecribed. |

- 13. In a paper-cutting machine, a rotating
cutting-ring and its eoopemtmﬁ cutter, a grip-
per movmﬂ' synehronously with the eutte:r-

‘means for opening and closing said gripper,
afeed-board and a side guide ca,l.med thereby,
‘and means actuated from the gripper-carrier

to withdraw the side ﬂ'mde on the feed- boa,rd
all combined subgta,ntnlly as described.

14. In a paper-feeding machine, the feed-

board the side guide, and the front ouides,
a 1013:;Lt,mn' oylmder and oripper carmed there-

by and means for opening and closing said
gripper, and means connected to the cylmder |
for retiring the front guides and for recipro-
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cating the side guide at the proper intervals

1'elat;1ve1} to the gripper movement, all com-
bined substa,ntmllv as deseribed.

In tesmmony whereof I have hereunto set
my hand in the pl‘e&ence of two Sub%cmbm 8

WIEHGSSGS
| ;DWIGI—IT S. CLARK.-
Witnesseb | |
Epwin W. BROWN
LT‘ONA C. ARNO -
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