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UNITED STATES PATENT OFFICE

JOHN H. TIORNE AND CHARLES E. BARRETT, OF LAWRENCE, MASSACHU-
SETTS, ASSIGNORS TO THE J. H. HORNE & SONS COMPANY, OF SAME

PLACE.

PAPER-CUTTING MACHINE.

SPECIFICATION foﬁning part of -Lettei*s Patent No. 487,739, dated December 13, 1892.
Application filed July 14,1891, Serial No. 399,628, (No model.)

 To all whom & may concern:

¥ b

‘Be it known that we, JoEN H. HORNE and
CHARLES K. BARRETT, of Lawrence, county
of Essex, State of Massachusetts, have 1in-

vented anImprovement in Paper-Cutting Ma-

chines, of which the following description, in
connection withthe accompanying drawings,

- is a specification, like letters on the drawings
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representing like parts.

Our invention relates to a machine for cut-
ting a continuous web of paper into sheets,
the object of the invention being to produce
a simpler and more efficient machine than
those heretofore used for this purpose, and
one in which the mechanism can be quickly
adjusted to cut sheets of any desired length
within the capacity of -the machine, it being
possible to make such adjustment without
stopping the machine.

The paper-cutting machine forming the sub-
jectof thisinvention comprises a feed cylinder

or roll by which the web of paperisfed forward
and arevolving cutter which actsupon theweb
fedtoit byvthe feed-roll cuttingthe same trans-

versely and thus dividing the web into rectan-.

gular sheets. The cutter severs the web at
each revolution, so thatthelergth of the sheet
depends upon the rate of feed of the feed-roll
relative to the rate of rotation of the cutter-
shaft, thesheets being, for example, ten inches
long if the web is fed ten inches during each
rotation of the cutter-shaft, or eighty inches
long if the web is fed a distance of eighty
inches during each rotation of the cutter-
shaft, and so on, the above being about the
limits that are usually required to be pro-
vided for in machines of this kind. It isnec-
essary, therefore, to provide variable connec-
tions between the feed-roll shaft and the cut-
ter-shaft in order to enable the machine to be
adjusted tocutsheets of different lengths, and

such connection has heretofore been com-

monly provided by changeable gears or by ex-
panding and contracting belt-pulleys, which
mechanism as herctofore used requires the
stopping of the machine in order to enable

the gearing or connecting mechanism to be |

adjusted.

¥

In the machine forming the subject of this

invention a variable-speed connecting mech- 50

‘anism comprising frictional gearing, as will

be hereinafter described, is employed as part
of the connecting mechanism between the
main driving-shaft and the feed-roll and cut-
ter-shafts of themachinre,such gearing being

's0 constructed that the relative speed of move-

ment of the feed-roll shaft and cutter-shatt
may be varied to any desired amount within
the maximum limits of the machine by the
manipulation of a suitable handle, thus set-
ting the machine to cut sheets of any de-
sired length within the maximum limits, 1t
being possible to vary the length of sheet
while the machine is running.

Figure 1 is a side elevation of & paper-cut-
{ing machine embodying this invention; Kig.
2, an end elevation thereof as seen looking
toward the left-hand end of the machine, as
represented in Fig. 1; and Figs. 3 and 4, a
plan view and transverse section, respect-
ively, of the variable friction-gearing.

" The machine comprises a paper-feeding roll
or cylinder a, between the surface of which
and that of a spring-pressed roll b the web of
paper is fed onto and along the surface of a
cutter-bed ¢, provided at its lower end with a
stationary cutter-blade d, whieh co-operates
with arevolving cutter-blade d?, carried by the
rotating cutter-shaft e, the said blades d and
d? co-operating together to sever the web be-
tween them on a line at right angles to the
length of the web once at each rotation of said
cutter-shaft, thereby severing the webs into

sheetsthe lengthof whichisequal to the travel

of the web produced by the feed-roll a during
one complete revolution of the cutter-shaft
e. In order to vary the length of the sheets,
it is necessary, therefore, to vary the relative
speed of movement of the feed-roll a and
cutter-shaft ¢, which is accomplished In ac-

“cordance with this invention by the actuat-

ing mechanism for said parts, which will now
be described.

The shaft ¢* of the feed-roll ¢ 1s provided
with a gear ¢®, meshing with a pinion ¢*on the

| main driving-shaft f of the machine, which
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othersuitable manuner.

-may be driven by a belt-pulley f2or in any j
“Thesaid driving-shaft |
- fismounted with a friction-disk g, the faces of
~which are engaged by a pair of frietion-rolls -
DR mounted oun shafts i3 L, which shafts are

prowded at their other ends with a pair of

- of a frmbmu-dmh

o IO

- main driving-shaft f through the intmveutiml

~of thefrictional gearing g, v, W3, &
“As the connection between th drwmg-shaft I
15 and the feed-roll @ is positive spur-gearing
~+...and the connection Letween the 5halt 7° mdr

syanddisk .

. the cutter-shafteis also positive spur-gearing,
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" nect the rolls 2 % and 112 Ni®,
friction-disks ¢ and i, respectwel}, are of a |
. length less than the distance between: the
e shaftsfand 1%, 80 that when the rolls 1 i* at
. one end of the shaft are near the periphery
. of the cor responding friction-disk g the rolls

. 35

ooorit s, obwous that any ehange of speed of the
. shaft 2* relative to that of the. shaft fowill
Y49

. of revolution of the cutter 2 relative to that
- of the feed of the roll ¢, and consequently the
~length of the sheet cut from the. paper may
~ be varied by varying thespeed of the shaft 2
‘relative to that of the shaft f, which is accom-
- plished by the frictional gearing conneu’mffr'
~sald shafts, as will now be desmlbul

produce a corresponding change in the rate

~The intermediate shafts % .J? whleh con-'

1® IE at the. opposite ends of said shafts ave |
.- near the axis of the disk 7, and as said rolls’
~areof equal size the disk ¢ will under such !
- conditions be drivenat a much. higher-rotary |

speed than that of the disk g; but if, on the
other hand, the rolls /i 7. were bro uuht near
the axis of the disk ¢, the rolls 7° 1% would
by the same movement be brought near the
periphery of the disk ¢, and said disk < would
then be driven at a much lower speed of ro-
tation thap that of the disk ¢g. To enable such
change of position of the friction-rolls to be
made quickly and without necessarily stop-
ping the machine, the shafts i3 At thereof are
mounted in beatm% /e, on bearing-pieces /7

connected with a carriage L,momble in a
guideway k* on a line parallel with the line
connecting the axes of the shafts f and 72
The said carriage k® is provided with a
threaded pm]eetwn or nut £°, engaged by a
SCrew k", turning without lonﬂ*ltudmdl move-
ment in a bemmﬂ* it and IJIOVICILd with a
beveled geari A5 me&,hm gwith a beveled gear
1 on a shaft operated by a hand- wheel /10,
Thus by turning the said hand-wheel % the
carriage £° and the set of friction -rolls
mounted thereon are caused to move from
the axis of the shaft / toward the axis of the
shaft 7%, or the reverse, thus causing the speed
of the shaft # to be increased or dlll’lll]lbhed
with relation to that of the shaft 7, and the

ﬂmt engage the

Vht

“bearing-pieces £ arve
on the earriage, being fastened to said car-
riage by Dbolts n, kamw in slotted open- -
Ings-in said ..bemfm.rs -pieces, which bearing-
.-pi'ecses -are : pressed: toward one another by
springs o, shown - as interposed ‘between: pro-
Jections o* from the bearing-pieces that car- .
ry one. of its shafts, as /i3, and a collarona .~ -
serew-shaft 0% screwing into a ' lug or'projee-: -+ -+
tion o* on the be&rlnﬂ'-plece forthe Jothershaft
‘Thus the springs tend to press the said

shafts /* /i* toward one another and thus to NS
press the rolls at the end of the shafts against:

487,739

shafts f and ¢° are running.

The carriage /3 -

is provided w 11h an uuheator m, co-operating .

‘with a seale m* on the carriage, which scale '
~may be marked toindicate thelengthin inehes . _
‘of the sheets of paper that will-be cut-when- -
. ‘the carriage is in position, mlh ﬂle 1ndleat0r= Dol

- similar frietion- 1*011.571, IS thatengagethe faces | - S
¥ 5111111@1' to the one ¢, the |-
said disk ¢ being fast apon & shaft 27, con-
nected by gear ingedet g 346 with the eu:tter_-ﬁh.aft-:
- e, which thus areceives 1ts movement fromthe

OleOSIte a given graduation.

“In order to insure the pl‘Oper' presaure of;::':::-.w
.-th_e friction-rolls against the faces of the frie--
-tion-disks, so that there will ‘be no slipand. .-
‘consequently no error in the movement of the =~ = =

(o

75 .

cutter relative to the feed of the paper, the .

-movable transversely =
80

0

the corresponding faces of the friction-disks, -

~with which they are provided.:

first: passing under a

“gudgeon of which is supported inan arm p?

- tand the pressure may be adjusted by tarning =+

| the scerew-shafts o by suitable h..—md wheels, RENTHENES
“Theweb of paper to becut is d1 AW I frmn a:
rollywhich may be supported.in proper posi- -
fti_{}u with- relation to the: machine, said web
~leading-in roll p, tlle

._pnrot.;llly connected with a bracket p° fmm R

:51]19 framework and adjustable by a set-screw

P, enabling the inclination of said leading-in:

roll pto be varied slightly, as may be 1'equ1red |
1n order to cause the paper to lead in prop-

erly and to obviate any tendency of said paper
to run toward oneor toward the other side of
the machine. This leading-in roll serves as
a primary guide for the proper introductiou
of the paper to the machine to insure its be-
ing fed instraight. Thewebthen passesover
a ﬂrulde roll r, md 1f it is desired to sever the
web longitudinally it passes between slitting-
cutters s, adjustable on cutter-shafts s? 8*
driven from the main feed-roll shaft a by a
belt and pulleys, as shown at s, Ifig. 1, or by
any other suitable connection. The slitting-
cutters s are adjustable along their shafts s?
% so as to divide the web into strips of any
1'-eqmted width, andsaid catters may be wholly
removed if the web i1sto be used of full width,
or two pairs of cutters may be employed
merely to trim the edges of the web. The
paper then passes over the feed-roll ¢ and
under the presser-rolls b, down onto the cut-
ter-bed ¢, which comes close to the surface of
the feed-roll, as shown, so as to clear the web
of paper from the feed-roll and cause it to
travel down over the bed and across the sta-
tionary cutter-blade d, from which it travels
downward to a trm«*ehnﬂ* support composed of

said movement may take place while the ! a number of belts t, running on rolls ¢* 3,
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driven by a belt # from the shaft ¢> When | stopping the machine and consequently with-

the revolving cutter-blade d? arrives at the
stationary cutter-blade d, the web is severed
and the portion below the cutter-blades drop
onto thetraveling surfaceor feed-apron ¢, and
1s delivered thereby from the machine while
the web fed forward by the cylinder a con-
tinues to descend toward said feed-apron 7,
and is carried along thereby until the cutter
d* has made a complete revolution and again
severed the web, as before. The cutter d° is
connected with the periphery of a number of
wheels €%, fixed upon the cutter-shaft e and
connected by transverse bars e, which tend
to carry the forward end of the web down-
ward toward the feed-apron ¢ after the sheet
has been cut. The cutter-shaft and cutter-
bed are supported upon a carriage e*, adjust-
able toward and from the feed-roll @ upon a
guide ¢’ on the main framework of the ma-
chine, sald carriage being moved by adjust-
ing-serews e®, and the stationary cutter d is
adjustable on the carriage ¢! by a set-screw
¢', being fastened when properly adjusted by

d? thus being brought into proper position
with relation to one another to cut effectu-
ally. |
The cutter-blade d and cutter-bed are at-
tached to a cross-beam adjustable on the car-

|

out loss of time and with bat little waste ot
paper from inaccurate cutting.

We claim—

1. In a paper-cutting machine, the combi-
nation, with the main driving-shaft, the re-
volving cutter, its shaft, the stationary cut-
ter, and means for feeding the paper; of di-
rect-contact friction devices receiving prime
movement from said driving-shaft, means for
altering the relative working positions of said
friction devices without stopping their mo-
tion or the motion of the machine, and means

for transmitting their motion to the shaft of

the revolving cutter, substantially as de-
scribed. |

2. In a paper-cutting machine, the combi-
nation, with the main driving-shaft, the re-

' volving cutter, its shaft, the stationary cut-

ter, and means for feeding the paper, of a
friction-disk on the driving-shaft, friction-
rolls bearing upon and rotated by said fric-
tion-disk, a carriage for such rolls, means to
move said carriage and thereby to adjust

“a bolt €°, the edges of the cutter-blades d and | such rolls radially with relation to the disk,

and means for transmitting the motion of the
rolls to the revolving cutter-shaft, substan-
tially as described. -

3. A. paper-cutting machine comprising a

paper-feed roll, a revolving cutter, a shaft for

riage e* by the set-serew ¢’, which is adjusted | said cutter, a stationary cutter, and a main

to bring the cutter-blades into proper work-
ing relation, after which both said cutters, to-
gether with the stationary cutter-bed ¢, may

be adjusted relatively to the feed-roll a by

adjustment of the carriage ¢*. |
The capability of adjustment of the speed

- of the cutter-shaft relative to that of the feed-
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shaft while the machine isrunning is of great |

advantage, as it enables the machine to be

guickly set to cut sheets of the exact length

desired independently of the gage, which in-
dicates the length of sheet for any given po-
sition for the adjusting mechanism.

" Heretofore in machines of this kind when |

changeable gearing is used it is possible to
make only a limited number of variations in

the length of sheet that can be cut,while with

machines employing a variable connecting

mechanism—such, for example, as expansion-

pulleys—it 1s necessary to stop the machine,
adjust the pulleys approximately, and then

run the machine to cut a sheet, so as to find |

out whether the adjustment has been prop-
erly made, and if not it i1s necessary to stop
the machine and make another adjustment,
and so on, until by a number of trials the
machine is caused to cut the sheet of just the

length required. With the machine forming |
the subject of this invention, however, the

gearing can be set with great accuracy by the
simple moveinent of the handle £ and if
upon measurement the sheet first cut should
be found to be not exactly therequired length

driving-shaft, combined with friction-disks,
one on the main driving-shaft and the other
on a supplemental shaft, friction rolls and
shafts interposed between these two disks and
adjustable relatively thereto, and means for

FAS,
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transmitting the motion from the supple-

mental shaft to the revolving cutter-shatt,
substantially as described. |
4. A paper-cutting machine comprising a
paper-feed roll, a revolving cutter, a shatt for
said cutter, a stationary cutter, and a main
driving-shaft geared with the paper-feed roll,
combined with a friction-disk on the main

driving-shaft, a second friction on a supple-

mental shaft, which latter is geared with the
cutter-shaft, friction rolls and shafts inter-

‘posed between the two disks with the friction-

rolls in engagement with the said disks and
adjustable radially toward and from the cen-

ters of said disks to vary the speed of the pa-
per-feed roll and the revolving cutter, sub-

stantially as described.
5. In a paper-cutling machine, the combi-

nation, with the paper-feed roll, of a main driv-
ing-shaft geared therewith and provided with

a friction-disk, a revolving cutter and shaft
therefor, a driving-shaft geared to said cut-
ter-shaft and provided with a friction-disk,
an intermediate shaft provided with friction-
rolls bearing on the said friction-disks and
transmitting power from one to the other, an
adjustable carriage for said friction-rolls,
whereby their position relative to the said

65 the proper adjustment may be made without ! disks may be varied and the speed of rotation
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of the cutter-shaft relative to that of the feed- | names to this specification in the presence of

rolls correspondingly varied, and a pointer | two subsecribing witnesses.
and scale for gaging the movement of said | TN IT  TTO |
feed-carriage and indicating the length of | | %%3%&%81%)1%7 AEﬁRFT‘T‘
5 sheet corresponding to the different positions - ' ' A
of the said carriage, substantially as de-} - Witnesses:
seribed. JOHN W. BOLTON,
In testimmony whereof we have signed our PETER DILLON.
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