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To all whom it may concern:
Be it known that we, GEORGE R. CLARKE,
CHARLES CRANSTON, and Eziea J. STERLING,

all of Brooklyn, county of Kings, and State'
of New York, have iuvented certain new and

usetul Improvements Relating to Paper-Cut-
ting Machines; of which the following is a
specification.

The invention is intended for use Ly print-
ers, book -binders, and others, in cutting
through masses of paper, either to divide it
into parts, all of which-are utilized, or to sim-
ply shear off a narrow portion from an edge.

Machines for- this purpose have been long
known. Itiscommon to provide astoutplane
knife, of sufficientlength, and made sufficiently
‘stiff, either of itself or by bolting to a stout

pa1t moving therewith, and to buno it down”

with a dla“ ing cut. Ithasbeen also common
to compress the paper firmly adjacent to the
line to be cut by means of a clamping-bar. It
has also been common to provide a broad hori-
zontal table on which the paper to be cut is
sustained with a movable back piece, which
gages the position of the back edges of the
‘paper. This piece may be brought forward
or moved backward, as. desired, within wide
limits, to gage the size of the paper to be cut.
The pile of paper being previously arranged
uniformly, the back edges are pressed against
the gage, the clamping-bar depressed-to hold
the part near the knife firmly, and the knife
is operated to produce a smooth, clean cut
through the mass of paper.

Ouar machine operates in thislong approved
manner; but the means whereby the motions
of the parts are obtained are peculiar, and in-
volve important advantages.

‘We provide means for operating the clamp
rapidly and auntomatically by the same motion

of the parts which operates the knife, thus

economizing time and labor, with provision
for operating by the same mechanisin to de-
press the clamping-bar by band, when de-
sired.

tion. Both the clamping-bar and the knife act
on the upper side of the pile of paper.
‘We provide a yielding clamp-bar a little

‘We can vary the height to which the,
clamping-bar is raised previous to the opera-:

back of the main clamp-bar, which, rising and
sinking with the clamp-bar, performs an im- -
portant function in holding down-the body of
the material, and preventing it from becom-
ing cocked up or inclined by the severe press-
ure of the clamping-bar on one edge. This
yielding clamp-bar is adjustable, and can be
set at various distances from the main bar.
For ‘cutting narrow paper, as trimming the
edges of small books, it should be set very
near the main bar. Tor cutting large sheets
it should be set further back.

We have provided means for convementb
indicating to the attendant at the front of the
machine the exact breadth of the sheets of pa-
per we are cutting. The movable gage-bar is
connected to an index at the front, and as the
gage-bar is moved backward or forward the
index shows its position plainly to the eye.

The accompanying drawings form a part of
this specification, and represent what we con-
sider the best means of carrying out the in-
vention, -

Figure 1is a front view of the machine, hav-
ing the rear part of the lowér framing removed.

’Flg 2 is a back view, in which that part of

the lower half of the framing nearest$ us is re-
moved. TFig. 3 is a view from below, show-
ing the undel side of- the table and parts con-
ne(,ted directly thereto. TFig. 4 is a top view.

Similar letters of reference indicate like
parts in all the figures.

A is a rigid frame-work of cast-iron or other
suitable material. ‘W is the operating-shaft,
driven by a belt from any convenient power.
This shaft is mounted in fixed bearingsin the
framing, and may be turned uniformly in one

“direction, communicating the power at will to

depress or elevate the clamping-bar and the
knife according as the beveled gear-wheels C/
(C? are alternately connected to the shaft by
means of clutches B’ B?, controlled by the
hand-lever U and a smmble train of eonnec-
tions.

The beveled gear-wheels C’ C? both mesh

‘into a third beveled gear-wheel, G, which is

in effect the hub of a lfu ge homzonml hand-
wheel, G'. It is supported on a boss, A/, of
the fixed frame-work. The boss ishollow, the
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hole being sufficiently large to allow the oper-
ating-secrew M to rise and sink freely in its
interior without touching it.

M is the operating screw-shaft, The main
portion is threaded right and left. The right-

handthread is mfuked m’; the left-hand thread
m? The upperportion of the shaft is feathered
in the wheel G. It follows that the wheel G
controls the turning of the screw -shaft M,
while the latter s free to rise and sink rela-
tively to if.

I’ I* are guide-nuts, which receive the cor-
responding threads m' m? and are drawn to-
gether and moved apart according as the
serew is turned in one direction or the other.
They also serve as slides, being made to work
in the upright guides A? of the frame - wor Kk,
and thus maintain the serew in the proper po-
sition under all conditions.

J J are strong levers. Their outer ends are
piv oted to the ﬁ\ed framing at A’ A% The
inner end of each is connected by a short link,
J/stothe upper guide-nut, I'. A link, I, leads
from a point about the mid-length of each
lever, J, and communicates the rising and
sinking motion of that part te a strong clamp-
ing-bar, J.

H is a lever, connected near its mid-length
by a link, N, to a point near the fulernm of
one of the levers J. The innerend is centered
on arms reaching upward from the lower
guide-nut, I%. The outer end is-connected by
the link H’ to the knife-bar P.  Both ends of
this lever I are forked, to facilitate the piv-
oting of the respective parts. The link H’ op-
crates the knife-bar P. It is hinged thereto
at the point p, and the knife-bar, being firmly
- guided in slots in the framing and suspended
by inclined links R, moves with the proper
drawing cut whenever it is depressed. It is
stronglyldrawn downward, when desired, by
the screw-shatt M raising the lower nut, 17,
and correspondingly tilting the lever H.

The screw-shaft M is stepped on a portion,
A5, of the fixed framing,.

O is the knife.

The operation of the partsis asfollows: The
friction-cluteh B/ being thrown into engage-
ment with the shaft W, the wheel C’ takes con-
trol of the wheel G and operates the screw-
shaft M in the direction to draw the guide-nuts
I’ I? together. This motion caases both the
clamping-bar L and the knife-bar P to descend.
But the parts are so proportioned and adjusted
that the clamping-bar bears first on the paper
and holds the latter firmly before the knife be-
gins to act. So soon as the clamping-bar de-
scends and presses firmly on the paper so that
it can descend no farther, a new state of affairs
is initiated. The screw-shaft M m/ m?, so long
asit simply turns in its original position, causes
both the clamp-bar and the knife-bar to de-
scend. When the clamping-bar has come to
a fair bearing on the paper, and can descend
no farther, 113 holds the upper guide-nut, I,
strougly suspendcd The contmued tmnmo
of thescrew-shaftunder these conditions causes

it to climb through the nut I/, and correspond-
ingly hastens the ascending motion of thelower

gunide-nut, I>. This quickens the descent of

the knife-bar P. This condition soon brings
the knife Q into contact with the paper and it
commences to cut.

The resistance interposed’ by the paper to
the descent of the knife-bar P now induces a
still further change in the conditions by op-
posing a new resistance to the further lifting

of the screw. Now, the continued turning of

the screw-shaft increases the foree with which
the clamping-bar confines the paper. . This at-
tains the important end of causing the clamp-
ing force to be modified according to the re-
sistance which the paper offers to the knife.
In cutting small piles of paper, asin trimming
the edges of a single small book, the pressure
of the claympluo bar upon the paper is slight,
being alittle more than the weight of the part%
dependent from - the clamp. But when the
machine is called to cut across a large surface
of paper, the resistance of the knife bemn con-
s1demble, it increases the resistance to the
ascent of the screw, and consequently pulls
downward with increased force on the links K
and the clamping-bar L. 'When by the work-
ing of the machine the lower nut, I?, and the
inner end of the attached lever H have been
raised nearly into contact with the upper
gnidenuf, I, the paper has been completely
severed and the motion is ready to be reversed.
A selfracting device aecomplishes this end,
setting free the gear wheel €, and engaging
the gear-wheel C? with the driving-shaft W.
This instantly reverses the turning of the
serew-shaft M, and now, by the action of the
screw-threads m/ m?, the guide-nuts are rapidly
separated, the screw-shaft M being lowered
back to its place if it had risen ount of it, and
all the parts being returned to their original
position, with the clamping-bar L and knife-
bar P again raised, ready to allow the cut
paper to be removed, and the same or another
lot to be presented for a fresh cut.

In the upper portion of the clamping-bar I
form two Dbosses, L/ L/, through which are
fitted adjustable rods L%, which are held in the
desired positions by the thumb-serews L. On
the back end of each rod L is a knoDb.

I is an auxiliary elamping-bar, adapted to

press on the paper at adjustable distances back
of the main clamping-bar L. This auxiliary
clamping-bar is raised and lowered with the
main bar, but is fitted with springs e, which
encompass the rods I, extending upward
loosely through the knobs on the back ends
of the rods L2 The upper ends of these rods
B/ carry cross-pins ¢/. The parts are so pro-
portioned that when the clamping-bar is de-
pressed the auxiliary bar E comes early upon
the paper, but is allowed to yield by the ac-
tion of the springs e, and allow the main clamp-
ing-bar L to be further depressed.

\Vheu the main clamp-bar L rises it com-
pels the auxiliary elamping-bar E to rise there-
with. When the elamping-bar Ii descends in
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advance of the knife; it presses the spring
clamping-bar E on the paper at the required
distance back of the main clamping-bar, and
prevents the paper from assuming any very.
greatly inclined position.. The tendency of the
upper sheets of paper to become inclined by
the severe pressure of the clamping-bar on its
front edge is thus successfully resisted with-
out devolving any trouble or care on the op-
“erator. o

D is the back gage.
planc surface to receive the back edges of the-
sheets-in the pile of paper. It is adjustable.
from the front of the machine through the fol-
lowing mechanism : : ‘ o

F is a T-shaped hand-lever, turning on a:
fixed center, /. Bach arm B/ F? is connected
to one of two parallel slide-rods, S S, which.
extend backward under the table ASto the
back of the machine. - :

The inner edges of the bars S are toothed, as
shown, and as the hand-lever I is vibrated at
the front these teeth engage with dogs 4 on
the sides of the slide D3, which is a part of the
back gage, and runs in the slot in the table AS.
The back gage is thus moved forward at will
Ly the attendant at the front.  When it is de-
sired to shift it backward, he operates the le-
ver DY, and detaches the dogs d. This sets
the back gage free, and it may then be moved
backward to any extent desired, and on again
liberating the hand-lever D* the dogs d again
come into action and hold it by the aid of the
rods S. ,

The back gage carries an upright arm, D',
A cord, D% extends forward therefrom, and is
‘wound on a wheel, O, inclosed in a cage, Af,
the cage having a sufficient opening in the
front to allow the periphery of the wheel to be
seen. The wheel is graduated, and the marks
thereon presenting themselves at the aperture
in the cage A7 as thie wheel turns one way or
the other in adjusting the back gage, indicate
to the eye how many inches or other units of
space the back gage, D, is set from the line of
the knife.

We can employ a screw or other more or less
delicate means to adjust the connection of the
cord D? to the arm D', so as to keep the indi-
cations of the wheel O in correct adjustment.

The engagement of the operating-shaft W
to operate the serew M and its connections is
effected by a movement of the hand-lever U,
which turns on the center u, and operates the
slide-rod Y with the effect to engage the
cluteh B’ and its wheel C/. The clutch is a
modification of a construction set forth in an
application for patent recently filed by one of
us, George R. Clarke, and need not be par-
ticularly described further than to say that it
is a convenient and -easily-operated friction-
cluteh.

‘So soon as the screw M has turned in the
required direction to the full extent necessary
to depress, first, the clamping-bar, and then
theknife-bar and their respective attachments,
and sever the paper, as-has been explained, a

1t presents a broad |.

stop, ¥/, on thie link H/ comes in contact with
the lower arm of a ‘bell-crank lever, V, and,
tilting the latter, pulls on therod Y*attached "
to the handlever U, and gives it the proper
motion to disengage the clutch B/, This lib-
erates the screw M from the control of the.
cluteh B/, L S '

It remains to deseribe the further mechan-
ism which instantly throws the clutch B?into
operation, and reverses the action.

X is a lever pivoted on the fixed point x,
and-forked to engage in a groove in the slid-
ing part of ¢luteh-piece B2 Its lower arm ex-
tends farther, and fits in a notch in the frans-
verse sliding rod Y. The hand-lever U ex-
tends past its junetion with the-clutch B’. Its
extreme end acts against the shoulder y on'the
slide Y, and whenever the hand-lever U is op-
erated to set-the mechanism in operation, the
slide-rod Y is thereby moved to the left, in-
suring the disengagement of the positive
clutel - B? Lefore the friction -clutch B/ can
come into operation. A bentlever, Z, turning
on a center, 2, and operated by a spring, en-
gages in the noteh 92, and holds the slide-bar
Y in that position. When this state of things
has continued until the kunife-bar P has sev-
ered the paper, and the stop #’ has, through
its connections, turned the hand-lever U back
to its original position, a cam, ¥/, on the cluteh
B’ depresses thelever Z, and sets the slide-rod
Y at liberty, whereupon the latter is returned
to-its original position by the force of a spring,
7!, acting on the front arm of the lever X.

A Dbent lever, Y/, turning on a center, ¥/, is
pivoted to the same barY, and a rod, Y?,con-
neeted to the other arm of Y’ leads upward
and plays loosely through a hole in an arm,
1S, from the main clamping-bar L. An ad-
justable stop, Y3, fitted on this rod Y?, comes
intouse whenever, by the action of themachine,
the clamping-bar L has risen to its full extent,
and communicates to the slide-rod Y the nec-
essary motion to again engage it with the first
notch, 42, in which condition the machine re-
mains at rest, with the operating-shaft W
turning idly, but with all the parts in condi-
tion ready to serve whenever the hand-lever
U is moved again to the right. .

Modifications may be made in many of the
details. Instead of emploping a link, N, and
centering the inner end of the lever H directly
ou the lower nat, I?, we can employ a fixed cen-
ter for the lever, and introduce links to connect
it flexiblyto the nut; or, if the presentconstrue-
tion is employed, we can connect the link N to
a fixed point instead of to one of the levers J.
But we prefer the arrangement shown. _

The weight of the lever H and its connec-
tions, by depending from the lever J a little
inside of thé fuleram, depresses the screw M
and its connections, and increases the force -
with which the clamping-bar pressés on the
paper in advanceof the increase of foree which
follows the action of the knife.

We claim as our invention—

1..In a paper-cutting machine, a serew and
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gearing for turning it in opposite directions,
in combination with and operating both the
clamping-bar and the eutting-knife, as herein
specified.

2. In a paper-cutting machine, a serew, with
means, substantially -as deseribed, for turning
it, in combination with a movable nat and
with connections to the clamping-Lar, where-
by that on the bearing of the clamp-bar the
nuat will Dbecome suspended, and canse the
scerew to climb through it and perform the cut-
ting by connections substantially as deseribed,
Ieading to the knife, as herein specified.

3. In a paper-cutting machine having a con-
tinnously-revolving shaft, the combination of
the knife and clamping-bar with a right and
left hand serew and nuts, and. connections for
operating them respectively, as herein speci-
fied.

4. The operating serew-shaft: M, bevel-gears
¢/, G and - G, and ‘means for operating by
power, at will, througlh. the clutches B/ B2, in
combination with -each other, and with: the
hand-wheel G/, adapted to serve as and for
the purposes herein specitied.

5. In a paper-cntting machine, thecombina-
tion of the clateh nechanism, the adjustable
stop mechanism with the knifeand the clamp-
ing-bar, whereby the vertical movement of the
knife and clamp can Le adjusted, substan-
tially as showmn.

6. In a paper-cutting machine, the feathered
wheel G, running in fixed bearings, and its
driving means, in combination with. a serew,
M, and conneetions for operating the clamp-
bar and the cutter-bar, as herein specified.

7. The conibination of the knife, the clamp
and serew, with their connecting levers and
links, arranged as described; whereby they all
contribute by their weight to the pressure of
the clamping-bar on the paper, substantially
as: shown,

8. The combination, with the cutting-knife,
of the connecting-rod- I/, lever I1, fulernmed
on the swinging link N, and pivoted to the
nut I?, and the screw - m, substantially as: de-
seribed., '

9. In combination with: the .clamp-bar; the
auxiliary spring-clamp, adjustable, by means
substantially as deseribed, to different lengths
of paper., :

10. In a paper-cutting machine, the hand-
lever F and bars 88, in combination with the
gage-slide D’ and means, substantially as' de-
scribed, forengaging and disengaging the gage
with said:bars, substantially as shown.

11. The combination of the back gage, the
spring-indicator; and the conneetion D 8, sub-
stantially as and for the purposes herein
specified.

In testimony whereof we have hereunto set
our hands this 17th :day of* Jannary, 1879, in
the presence of two subseribing witnesses.

GLEO. R. CLARKE.
CHHARLES CRANSTON.
EZRA J. STERLING.

Witnesses:
EDWARD D. STATFORD,
. A. JOONSTONE.




