N. GRAY, Jn.
PAPER QUTTING MACEINE,
APPLICATION FILED APR. 16, 1912,

1,084,006. Patented Jan, 13, 1914,

5 s Y
ol 7" 8
. v
L7 Z L . ) \
2
EXT \75.‘(7‘/ g T i
===
- - T T — — -
27—z O - j_ = N2
76‘-.’\:“'\ <l B . I //)L."' )
S-n. s odo o o il
I.l'—l ki L \" 7—: _Zb"
i Z S5 ¥
ZZ— = ;‘
| i
[
&2 ' > -\ 77
~ o_l'__]_@ Q__[o =
T = - T .
Z A © ® © ® i\
I\{f’j, § ] | "‘p"/'
ZAN= N 2= il
A = &

nge%toz

Syl Hiel Gray

J%W%ZM - %M%W;E /

COLUMBIA PLANOGRAPH CO., WASHINGTON, D. C.




10

15

20

a5

80

8b

40

48

50

65

UNITED STATES PATENT OFFICE.

NIEL GRAY, JR., OF OSWEGO, NEW YORK.

PAPER-CUTTING MACHINE,

1,084,006.

Application filed April 16, 1912,

To all whom it may concern:

Be it known that I, Nrmn Gray, Jr., a
citizen of the United States, residing at
Oswego, in the county of Oswego and State
oi New York, have invented new and useful
Improvements in Paper-Cutting Machines,
of which the following is a specification.

This invention relates to paper cutting
machines and consiste in an improved ar-
rangement and mode of operation whereby
the resistance to the knife during the cut-
ting of the stock will be rendered substan-
tially uniform at all times thus to promote
an easier and smoeother cutting operation.
Furthermore the use of my improved ar-
rangement will be accompanied by a mate-
rial reduction in strains and in the power

required in the cutting of certain classes of |

work. An important feature of my inven-
tion is to maintain the knife cutting edge
in an inclined relation to the stock during
the cutting stroke. The advantages attend-
ing the use of this feature are important and
are more pronounced in the trimming of
pads, bound pamphlets, books, ete., wherein
layers of harder cardboard are present. As
ordinarily occurs in the cutting of such
stock the knife descends always parallel to
the table and to the sheets of the stock there-
on, and consequently the whole of the knife
cutting edge will pass into the toughér ma-
terial at one instant. The result is that the
resistance becomes a considerable factor and
tends to cause the knife to move in a jerky
manner and moreover causes springing of
the knife so as not to make an absolutely
smooth cut and also subjects the mechanism
to undue strains. These objections have all
been overcome in an effective manner by my
arrangement whereby by reason of the an-
gular relation of the knife to the stock, the
advanced portion of the cutting edge will
have entered harder material before the suc-
ceeding portion emerges from the softer ma-
terial thus to sever the strips at one edge
first and to gradually work the cleft across
the strip, permitting but a small portion of
the cutfing edge to be acting on the harder
material at any one period.

Other features of my invention are di-
rected to produce an effective inclination to
the knife during the stroke and to cause the
knife to assume a horizontal position at the
stroke end.

A desirable embodiment of the aforesaid
and other features of my invention lending
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to the general effectiveness of my improved
machine are shown in the accompanying
drawings in which the reference numerals
are applied to like parts in all of the views.

Tigure 1 shows in front elevation a desir-
able embodiment ¢f my invention in the
usual “shear stroke” trimmer and Figs. 2,
3 and 4 are partial diagrammatic views illus-
trating, in elevation, the descending knife
and the corresponding positions of the knife
cranks.

The machine here shown comprises the
usual right and left standards 1 and 2 se-
cured at their lower ends by the cross-rods
3 to form the frame support for the table 4
upon which the stock to be cut is placed.
Oppositely supported on the frame above
the table are the uprights 5 and 6 having
their front faces arranged in conjunction
with the guide-bars 7—7’, to form the slide-
ways for the knife-stock 8 in the usual
manner.

The knife-stock, carrying the knife 9, is
arranged to reciprocate in the slideways so
formed and is operated- from the cranks
10—11 on the opposite ends of the drive-
shaft 12, through the pitman connections
14—15 connecting said cranks to the ends of
the knife stock. By means of the guide-
block 17 on guide bar 7, provided with in-
clined guideway 18 to receive shear block
20 pivotally carried by the knife-stock, the
usual longitudinal movement is imparted to
the Lknife during its down stroke thereby to
produce the customary and desirable “shear”
cutting stroke. The drive-shaft is journaled
in the standards 1 and 2 and receives its
power from the usual power shaft (not nec-
essary to be here shown) communicated
thereto through the large driving gear 22
fixed on the drive-shaft 12. In the construc-
tion here shown the left knife crank 10 is
formed integral with said large gear.

The construction as described is as cus-
tomarily employed but which T have altered
as hereinafter described to incline the knife
so that it never will be completely buried in
the harder or softer material alone whereby
it always will be cutting both kinds of ma-
terial with a steady movement and smooth
cut.

As a desirable manner primarily to in-
cline the knife during the cutting stroke the
pitman connections 14 and 15 may be ad-
justed to different lengths which I have
shown but it is further desirable that the
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knife-edge should be parallel to the table
at the end of the strcke so as to strike the
usual cutting block throughout its length.
Therefore, to that end, I have designed that
the operating crank of the elevated end of
the Lknife shall have an increased throw,
here shown substantially equal to the differ-
ence in the connections, thereby operative,
when the knife is lowered, to take up the
difference in the connections at the end of
the knife cutting stroke thus to cause the
knife to assume a position parallel to the
cutting block (Figs. 1 and 4). As will be
noticed by reference to Figs. 1 and 2, in its
upper position and during the first half of
the cutting stroke the difference in cranks
will add to the inclination of the knife but
will gradually diminish its inclination dur-
ing the last half thereof to zero at the stroke
end.

The above features are shown in Fig. 1
wherein as a desirable embodiment I have
shown the right hand crank 11 the greater
in length, for instance 31} center to center
for the crank 10 and 43" for the crank 11
thereby to give an elevation of one end of
the knife over the other end of about 18”.
As will be readily understood the result of
the arrangement as described will be a
greater inclination of the knife at the be-
ginning of the stroke with a uniform di-
minishing of its inclination as the cutting
stroke progresses so as to be parallel to the
table at the stroke end.

In incorporating the above features in the
machine I have set back or retarded the
right hand crank 11 with reference to the
crank 10, the lead thereby given to the left
hand crank 10 is effective to lower its end of
the knife with relation to the retarded right
end throughout the greater part of the cut-
ting stroke but is practically negligible in
effect when the crank is in a vertical posi-
tion. This effect will be more readily under-
stood by reference to the diagrammatic
views wherein the relative positions of the
cranks are shown,—the lead of the crank
10 will be seen to be most effective at mid-
stroke (Fig. 8) as in that position the lead
is in the direction of the pull on the cranks,
that is substantially in a vertical plane,
whereas, at the beginning and at the end of
the stroke such lead will be substantially at
right angles to the direction of pull and
practically can have no effect on the knife.
The lead of one crank over the other is pro-
portioned so as to offset the diminishing in-
clination during the down stroke and to pre-
serve an effective inclination of the knife
during the cutting. As is here shown, at
midstroke the inclination will be about the
same as at the top or as will be readily un-
derstood the original inclination of the knife
nﬁgg,t be increased during the stroke as de-
sired.

1,084,006

The coaction of my improved arrange-
ment with the usual shear stroke or longi-
tudinal movement of the knife herein pro-
vided for by the inclined guide 17 results in
what may be termed a “double shear”
stroke, that is a stroke produced both by a
longitudinal draw movement and by a rock-
ing of the knife whereby the cutting is more
easily accomplished. If further results, ow-
ing to a large part of the knife inclination
being produced by the retarded crank action,
that the incline of the knife in its normal
upper position is very slight and thus does
not have a distorted or clumsy appearance.

Having described my invention, I claim,

1. A machine of the character described
having a sapporting frame, a table for the
work, a knife stock, a knife carried by said
stock, a drive shaft and operating connec-
tions from the shaft to the knife stock, said
connections being arranged to give an in-
clination to the knife with relation to the
work during the cutting stroke and to sup-
port it parallel to the table when in lower-
most position.

2. A machine of the character described
having a supporting frame, a table thereon
for the material to be cut, a knife stock, a
knife carried by said stock, a drive shaft,
cranks on the drive shaft and connections
from the cranks to the knife stock, said
cranks being arranged of different throw to
give an inclination to the knife relative to
the work during the cutting stroke.

3. A machine of the character described
having a supporting frame, a table for the
work, a knife stock, a knife carried by said
stock, a drive shaft and operating connec-
tions from the shaft to the knife stock, said
connections being adapted to give an in-
clination to the knife during the cutting
stroke and to straighten the kmife at the
strcke end.

4. A machine of the character described
having a supporting frame, a table for the
material to be cut, a knife, a crank shaft,
cranks thereon, connections from the cranks
to the knife, one of said cranks being ar-
ranged in a position retarded with relation
to the other crank thereby to be effective to
incline the knife during the period of cut-
ting and to be ineffective in its extreme up-
per or lower positions.

5. A machine of the character described
having a supporting frame, a table for the
material to be cut, a knife, a crank shaft,
cranks thereon, connections from the cranks
to the knife, said connections being adapted
to incline the knife with relation to the work,
and one of said cranks having an increased
throw to add to the incline of the knife in
its upper position and to take up the inclina-
tion of the knife when in its extreme lower
position and said crank in addition being re-
tarded with relation to the other to effect
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further inclination of the knife during the
cutting stroke only and -means to produce a
longitudinal movement of the knife during
the cutting strole.

6. A machine of the character described
having a supporting frame, a table for the
material to be cut, a knife, a crank-shaft,
cranks thereon, connections from the cranks
to the knife, said cranks being arranged of
different throw to give an inclination to the
knife relative to the work during the cutting
stroke and said connections being adapted to
support the knife parallel to the table when
in lowermost position.

7. A machine of the character described,
having a supporting frame, a table for the
material to be cut, a knife, a crank-shaft,
cranks thereon, connections from the cranks

a

to the knife, said connections being adapted
to incline the knife with relation to the work,
one of said cranks having an increased
throw to add to the incline of the knife in
its upper position and to take up the inclina-
tion of the knife when in extreme lower po-
sition and said cranks being arranged one in
advance of the other to effect a further in-
clination of the knife during the cutting
stroke only.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

NIEL GRAY, Jr.

Witnesses:
P. J. Craxcry,
Jas. P. Kaxe.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. ¢.”
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