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UNITED STATES PATENT OFFICE
2,681,104, )
PAPER CUTITER
Freeman Barney, Spring Lake, and James Wesley:
Lee, Grand Haven, Mich., assignors; to: The

Challenge Machinery Company, Grand Haven,
Mich., a.corporation of Michigan

Application: October-9, 1950, Serial No. 189;243
(CL. 164—54)

2 Claims;

1

This: invention relates to paper cutters, and is.

more particularly concerned with & paper cut~

ter for simultaneously cutting & large number

of sheets of paper in a pack of such sheets, su-
perimposed: one upen the other so as. to he of
considerable thickness. Idore particularly, the
invention is: directed to a novel mechanism for
clamping angd holding the sheet. pack under
heavy pressure, which is constant from a short
time before until & short time after the sheet:
cutting: operation has been performed, and with
the: clamping bar which extends across the sheet
pack moved downwardly ahead of the cutting
operation to firmly and securely hold the sheet
pack during the time that cufting or severing
takes. place until after the-cutting knife has been

lifteq: above the upper side of the pack, after

which the clamping bar is elevated.

Ii is an object and purpose of the present in-
vention to provide a power clamp and mecha-
nism: for operating and controlling it in- paper
cutting machines for the more effective and effi-

cient cutting of the sheets of a sheet pack so

that: perfection of cutting is substantialiy at-

tained. Many novel structures and arrangement

of parts. for attaining the object stated will ap-
pear and be understood from the following de-
scription, taken in connection with the accom-

panying drawings; showing a preferred embodi-

ment of our invention, in which,

Fig: 1 is a front elevation of the paper cutter
to:which our invention is applied.

Fig. 2 is an end elevation looking at the right
nand. end of the front elevation shown in Fig.

¥, with the upper porsion of the supporting frame- ;

shown partly in vertical section.
Figs. 3, 4, 5, 6 and 7 ave fragmentary trans-

verse. vertical sections through the clamping-bar

itr its successive positions which it takes-in a cycle
of cutting.

Pig. 8 is a partial plan view of the mechanism:
embodying our inveniion, the supporting hase,
cutting knife and clamping bar and their support
being removed.

Fig; 0 is an: elevation of a portion of the con-
trol mechanism of our invention substantially-on

the plane indicated by the line § in Fig. 8, look~-

ingin the direction indicated.

Fig. 10 is a fragmentary end elevation of the:

clamping bar operating mechanism from the op-
posite end to that shown in Fig. 2, and

Fig. 11 is & view in perspective of the- control

mechanism for starting and reversing- the ob-

eration of the rmovements: of the paper clamping

bar:
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Like reference characters refer to like parts:im
the different figures-of the drawing.

In: paper cutting machines of the type to-whiek
our invention: is applied, a heavy base support: f
has at its: upper portion a horizontal table 2 lo-
cated at proper height upon which the: sheet pack:
3. which is to. be cubt is placed. The knife: 4,
mounted upon 2 carrying bar therefor, and hav-
ing a. sharpened lowsr edge is mounted: at: its:
ends for vertical up and down. bodily movements:
in: guides: therefor in an overhead frame 2a..

The operation of the knife in its: vertical: re~
ciprocation and the mechanism for power cp~
erating such knife is old and well' known: and in-
cludes a. one revolution shaft 5, mounted: upon
and extending from front to. rear on the base f,
with link connections 8 between it and one end
of the bar which carries the cutting knife 4. The
shaft & is connected by suitable gearing (not:
shown) with a. counter shaft driven by a pulley
7 in whieh is a clutch manually engaged: by a
hangd: lever § connected to an operating member
8. The clutch is of the one rotation type auto-
matically releasing affer one revolution and a
belt. passes-around the pulley T and is: connected
with @ driving motor. These parts are conven-
tional and form no- part of this invention.

The clamping bar shown at {8 has a piston rod
Il secured at its upper side substantially: mid-

=5 way between its ends, which extends upwardly:
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into: & vertical cylinder i2 carried by the frame:
2¢;. entering the lower end thereof and conmect-
ed with a piston (not shown) within the cylin-
der. Fluid pressure, preferably of the hydraulic
type; is entered into the cylinder 2 adjacent op-
posite.ends through the pipes 13, one of said pipes
carrying: liquid pumped under pressure into- the:
cylinder above the piston: and the other below it.
The unit 14 for pumping liquid under pressure:
is @ well known commercial unit, the pump being-
driven by an electric motor {5 with a valve for
reversing the direction of pumping to the eylin--
der 12, with & by-pass for the liquid pumped:
when the valve is at neutral position and with
control mechanism for maintaining pressure at
a preselected or predetermined amount; with &
by=-passing of the liquid pumped after such pre-
determined amount of pressure has been reached:
The: detail of structure of this pumping unit is not
in itself a part of our invention as it is a com=--
mercial product known to those skilled in the
art. Such unit is mounted on & bracket I8 av
the back of the base f',

A horizontal rock shaft 1T extends from front
to-rear and: back of the-base | close to its lower:
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end, mounted in suitable bearings on such base
for rocking movement. At its rear end, where it
extends back of the base 1, it is equipped with a
handie {8 for manual operation if wanted. At
its front it is rocked by a foot pedal {9 pivotally
mounted on a supporting bracket 28 permanent-
ly secured at the front lower end portion of the
base 1. The pedal has an arm 21 extending to
the rear, offset a distance from the rock shaft
{7 (Fig. 8), and an arm 22 fixed to said shaft {7
extends to and is operatively connected to the
free end portion of the arm 2i. A downward
pressure causes a downward movement of the
foot pedal {9 to lift the arms 21 and 22 at their
point of connection and rocks the shaft 17 in a
counterclockwise direction (Fig. 8).

A generally vertical lever 23 is secured at its
lower end to the rock shaft {7 a short distance
back of the base { and extends upwardly, at the
upper end of which is a spacer 24, one end of
the spacer being attached to a horizontal link
25, suitable means being providad to connect the
members 23, 25 and the spacer between them
and to permit relative pivotal movement of said
members one with respect to the other. Such
horizontal link 25 (Figs. 8 and 9) extends back
of the base [ to and is connected with the lower
end of a lever 268 af its front end. The lever 23
is pivotally mounted between its ends and ex-

tends upwardly to substantially the height of ©

the one revolution shaft 5. It is equipped at its
upper end with a roller 27 which (Figs. § and 9)
rides upon the edges of cam disks 28 and 29 se-
cured to the shaft 5 and rotatable therewith.
One of the disks is adjustable about the axis of
the shaft 25 with respect to the other through
the arcuate slot and set serew adjusting connec-
tion shown at 88. Such disks 28 and 28 have
shoulders 3f spaced from each other and pro-
viding two arcuate edges or surfaces upon which
the roller 27 rides, one at a greater radial dis-
tance from the center of the shaft § than the
other. The distance between the shoulders 31 is
adjustable by the disk adjustment described.

Also connected to the rock shaft {7 is a gen-
erally horizontally extending arm 322 which, at
its free end, has an operative connection to the
lower end portion of a vertical par 23, and at
its upper end, having a pivotal connection to a
horizontal arm 34 of a bell crank lever mounted
for rocking movements on the unit {4. A ver-
tical arm 25 of the bell crank lever extends up-
wardly and at its upper end has the connection,
shown in Fig. 11, with a valve control rod 36
which extends into a valve housing of the unit
{4, the longitudinal movement of the rod 38
moving the valve from one position to the other,
in one of which positions liquid under pressure
is pumped through a pipe {3 to the upper end
of the piston 12, and in the other position through
the other pipe I3 to the lower end of the cylin-
der (2. At an intermediate position of the valve
no liguid is pumped through either pipe {3, bus
there is a by-passing of the pump liquid from the
reservoir of the unit {4 through the pump back
to the reservoir. When the arm 35 is vertical as
shown in Fig. 10 the valve is at neutral. There
is a pumping of the liquid to the cylinder 12 only
when the arm is in one of the inclined positions
shown in dash lines in Fig, 10.

A rod 27 is connected at its lower end with the
free end portion of the bell crank lever arm 34,
It extends upwardly through a plaie 338 mounted
on the pumping unit i4. A coiled compression
spring 89 is around the rod 37 above said plate
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38. " At the upper end of the spring a covering
washer and a nut on the rod 37 are located so
that on downward movement of the rod 87
spring 38 is compressed. This spring 39, acting
through its connecting parts, tends to hold the
valve in clamp raising position.

At the back of the base | and between it and
the pumping unit is a short rock shaft 40, to
one end of which an arm 41! is permanently se-
cured which extends horizontally to the rear
and to which the upper end of a bar 42 with a
short vertical slot 43 open at its lower end is piv-
otally connected. A pin 44 carried at the free
end of the arm 24 and on which the lower end
of the rod 37 is mounted extends into the slot
43 (Fig. 11). An arm 45 has a sleeve at one
end through which the shaft 48 passes. The
arm 45 extends from the shaft 4§ to the rear
and at its free end has a pivotal connection to
a vertical har 48, at the lower end of which an
armature 47 of 2 solenoid is pivotally connected,
the armature extending into the solenoid wind-
ing 48.

The sleeve to which the arm 45 is connected
or with which it is integrally formed also has an
upwardly extending short arm 48. The shaft
£8 is mounted for rocking movement on g sup-
porting plate 50 which is fastened securely to the
base { or to a bracket carried by said base, such
plate at its upper end being divided between its
side edges for the reception of the sieeve to
which arm 45 is connected and for a second sleeve
51 against the sleeve of the arm 45. From the
sleeve 8{ a lateraily offset and downwardly ex-
tending arm 52 extends having an adjusting
screw 83 through its lower end, the end of the
serew coming against the carrying plate 52.
From the upper side of the siceve 5! a U-shaped
fixture, having spaced legs 54, extends, the par

7 48 being hetween the legs 54. An adjusting

screw §8 passes through each leg 54 one against
each side of the bar 3. Member 58§ is the usual
and well known safety control element used in
connection with solenoid armatures under simi-

- lar conditions.

The winding 48 of the solenoid is energized
by the closing of an electrie circuit when a nor-
mally open switch 87 therefor (Fig. 1) is closed
by the clamping bar 18 upon reaching its upper-
most position.

In the operation, by pressing downwardly on
the foot pedal {9 after a pack of sheets of paper
has been arranged by an operator upon the table
2, the valve controlled by part 35 will be operated
to a position such that the oil pumped goes to
the top of the cylinder {2, forcing the clamp
18 downwardly against the paper, the knife re-
maining stationary. This is at times desirable
for the purpose of pressing air out of the sheet
rack before any cutting is done, or at other times,
to see where the clamp bar will engage the paper
and determine the line of cutting where the knife
will reach the pack of paper sheets, any re-
arrangement of the sheet pack, if it seems desir-
able, then being done. The downward movement
of the clamp bar {1 will continue so long as the
pedal 18 is held depressed or until it reaches
the sheet pack and clamps it under a predeter-
mined pressure, pumping continuing after the
bar is stopped when it reaches such predeter-
mined pressure on the pack, the oil pump being
by-passed to the pumping unit reservoir. Re-
leasing the pedal causes the spring 39 to pull
the valve control 26 back and the oil pumped
goes to the bottom of the cylinder 12 and the
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clamp bar 10 is raised up. When such bar strikes
the switch 57 on the frame of the machine, the
solenoid winding at 48 is energized and the arma-
ture 47 pulled downwardly into said winding,
overcoming the spring 39 and pulling the valve
36 to center or neutral position, the oil pumped
being by-passed in the power unit i4, and no
further pumping to the cylinder 2.

The switch 57 is a conventional normally open
switeh and is wired in conventional way in an
electric circuit to close the circuit to the sole-
noid winding 48 when closed by pressure of the
clamp bar 18 at the end of its upward stroke.

The knife is started by operating the starting
lever 9 which will cause shaft 5 to be driven and
turn the cam disks 28 and 23. Upon turning the
shaft in the direction indicated by the arrow in
Fig, 9 lever 26 is moved from the full line to
the dotted line position, compressing spring 38
and moving the valve controlled by the rod 38
for passage of the oil to the upper end of the
cylinder 2. The roller 27 riding over the shoul-
der 31 on the cam disk 29 will cause the oper-
ation described, and the parts will be maintained

in the position to which moved until the shoul- E

der at 3! on the disk 28 is reached, for the roller
27 to drop into the short radius depression of
the cam provided by the two disks 28 and 28.
The rotation of the shaft 5 operates the cutting
knife 4 through the links 6, and as such knife
operation will start slowly, the clamping bar 13
will move ahead of the knife, until the bar is
stopped after reaching its predetermined pres-
sure against the sheet pack 3 as in Fig, 5. The
knife will then cut through the sheet pack 8 and
start back toward its upper position (as in Fig.
6). In practice the cam shoulder 31 on the
disk 29 and the large radius portion of the disks
locks the valve 38 in the position that the oil
is pumped into the upper end of the cylinder 2
until the knife has cut through the sheet pack
and has started back upwardly for a distance.
Thereupon the roller 27 drops into the shorter
radius portion of the cam disk 29 and spring
39 pulls the valve controlled by the rod 36 back
for upward movement of the clamp.

The cam disk 29 and its shoulder 31 are fixed
on the shaft 5 so that the clamp will be started
downward at the same time the knife begins to

move. By adjusting the cam disk 28 its shoulder *

31 may be arranged to start the clamp upwardly
at varying points of the cycle depending upon
the thickness of the paper pack. Thus the clamp
may be caused to rise quicker from a thin pack
permitting the paper to be removed sooner and
speeding the operation. But the raised portion of
the cam 29, being at least 180° of the circum-
ference, always insures the knife rising ahead of
the clamp so that it does not at any time project
below the clamp to endanger the fingers of the
operator.

With our invention the certainty of a heavy
pressure of continuous uniform amount of the
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clamping bar against the sheet pack is attained.
Such pressure does not change but remains con-
stant in accordance with the by-passing of liquid
pumped after a predetermined pressure has been
reached in the pumping unit. The cycle of move-
ment of the cutting knife is started slightly after
that of the clamping bar. The timing of the
movements of the knife and the clamping bar
is made possible by our invention such that the
cutbing edge of the knife is never free of the
protection of the clamping bar except at those
times when the knife is moving downwardly into
the sheet pack to cub it and back to a position
in which the cuiting edge of the knife is above
the lower side of the clamping bar. The struec-
ture described is very practical and has proved
substantially perfect in operation.

Although the hydraulic power mechanism has
been illustrated and described as being located
above the clamping bar and pushing down upon
it, it is conceived that this hydraulic mecha-
nism may be otherwise located in the machine
as for example, so as to pull down on the clamp-~
ing bar with the same effect.

The invention is defined in the appended claims
and is to be considered comprehensive of all
forms of structure coming within their scope.

We claim:

1. A paper cutting machine comprising a
frame, a tabie, a cutting knife vertically recip-
rocal above the table, manually controlled me-
chanical means for reciprocating the knife, a
clamping bar closely adjacent the knife and ver-
tically reciprocable above the table, fluid pres-
sure means including a valve for reciprocating
the clamping bar, automatic means actuated
by said knife reciprocating means acting to move
said valve to positions to lower the clamping
bar on lowering of the knife and to raise the
clamping bar on raising of the knife, said auto-
matic means being adjustable to raise the clamp-
ing bar at variable positions of the upward
movement of the knife and said automatic means
including a shaft rotating in synchronism with
the knife, said shaft rotating 180° during each
upward and downward movement of the knife, a
cam mounted on said shaft and having a portion
fixed to the shaft and a portion adjustable rela-
tive to the fixed portion, said fixed cam por-
tion acting upon said valve to lower the clamp-
ing bar angd said adjustable portion acting upon
said valve to raise the clamping bar.

2. The elements of claim 1 in which said cam
holds said valve in clamping bar lowering posi-
tion during at least 180° rotation of said shaft.
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