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1

This invention relates to cutting machines such
as those used in the cutting of paper and the
like.

In the cutting of paper and other sheet mate-
rial it is customary to provide a drive for actu-
ating the knife, the knife being operated usually
by mechanical means in a succession of cutting
strokes following each of which the pile may be
moved either manually, or automatically by auto-
matic control of the movement of a back gage or
spacer. It is also customary to provide a clamp
for compressing the pile or stack of sheet material
and holding it securely during the cutting opera-
tion of the knife. This is desirably accomplished

by moving the clamp into holding engagement 1

with the pile in advance of the engagement of the
knife with the pile, the clamp being retained in
holding relation during the entire cutting stroke
and during at least a portion of the return stroke,
until the knife has cleared the pile.

In accordance with the present invention the
entire operation of the cutter is preferably hy-
draulic, both with respect to the operation of the
clamp, and the knife. While the clamp requires
only a limited amount of power, the power re-
quired by the knife is quite substantial during the
actual cutting of the pile; and it is further neces-
sary that the operation of the clamp and the knife
be fully coordinated at all points in the operat-
ing cycle.

In providing for the proper actuation of the
knife by hydraulic motor means comprising a pis-
ton and cylinder, it is necessary to utilize a rela-
tively high pressure pump, as well as a working
piston of substantial area, in order to develop
the necessary force for operating the knife in
the actual cutting of the material, such operation
giving rise to a peak demand for power sub-
stantially in excess of that required over the
remainder of the working cycle, Also, in order
that the cycle may not be prolonged or delayed,
it is important as a practical matter that the
knife travel on its working stroke at a substantial
rate of speed, thus requiring a pump capable of
developing a considerable horsepower in supply-
ing fluid at the necessary pressure and rate of
flow. Further, it is undesirable that the knife
slow up appreciably upon engaging the pile, and
it is important therefore that the hydraulic sys-
tem be eapable of supplying fluid at a substan-

- tially uniform rate both prior and subsequent to
the engagement of the knife with the pile, this
also placing definite requirements on the source
of supply of hydraulic pressure fluid.

The present invention provides for meeting
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these conditions and makes bossible a full hy-
draulic cutter which has adequate power to per-
form the necessary work operation, to accom-
plish that work operation at a desired high rate
of speed, and without material reduction in rate
of travel when the knife engages the pile. Fur-
thermore this is accomplished with the use of an
economiecal source of driving bower, much less
than that required for the interval during which
the peak load exists. The clamp is likewise hy-
draulically actuated, and ig correlated in its
action so that it engages the pile in advance of
the knife, and remains in engagement therewith
until after the knife has withdrawn from the
pile. In addition, the system is adequately pro-
tected against damage to itself in the event of
an excessive load being applied to the knife, the
hydraulic pressure being relieved at a predeter-
mined maximum safe point so that no damage
will be produced even in the event of a positive
stop being interposed under the knife, and it
thus becomes unnecessary to utilize fracture links
or similar releasable elements customarily pro-
vided. in cutters having mechanically driven
knives. The cutter is furthermore completely in-
terlocked so that both hands of the operator are
required to be in a definite safe location before
the knife can be set in motion on its cutting
stroke. It is also possible to control the clamp
independently of the knife, providing for down-
ward movement thereof at a bredetermined rate,
as well as the stopping and return of the clamp
from any position, under control of g treadle, in
order to enable the operator broperly to locate
the pile in preparation for a subseduent cutting

. operation.

It is accordingly a principal object of the in-
vention to provide a full hydraulic cutter in which
the knife is operated rapidly and with a high de-
gree of force throughout its entire stroke without
requiring a source of driving power of corre-
spondingly high horsepower output.

It is also an object of the invention to provide
& drive source of relatively small output capacity
for operating a hydraulic system for the actuation
of the knife with the system providing for delivery
of additional operating power to the hydraulic
elements during the peak load conditions on the
knife.

It is a further object to provide g hydraulic
actuation cutter in which the operation of the
knife and of the clamp are both accomplished by
separate hydraulic mechanisms, the operation of
which is fully coordinated throughout the entire
cycle, '
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It is a stili further obj ect to provide a hydraulic
cutter in which provision is made for relieving
hydraulic pressure in response to an excessive
load at such a point as to avoid damaging the
mechanism.

Other objects and advantages will be apparent
from the following desecription, the accompanying
drawings, and the appended claims,

In the drawings:

Fig. 1is a perspective view of a typical form
of cutter employing the present invention, certain
parts being broken away to better show the con-
struction;

g, 2 is a schematic view of the cutter of the
present invention {llustrating the drive mech-
anism and the hydraulic equipment for actuat-
ing the knife and the clamp; and

Fig. 3 is & diagrammatic view showing the
control circuits for use in the system.

Referring to the drawings, an illustrative form
of cutting mechanism is shown at 10 including
2 housing enclosing the operating mechanism,
a work receiving table i, a cutting knife 12, and
a clamp 13, located immediately rearwardly of
the knife. A back gage is indicated at i3 and
such back gage may also desirably be hydraulical-
ly actuated, such a construction being shown
and described in copending application Serial INo.
730,273, filed February 24, 1947 and assigned to
the same assignee as this application. An in-
dicator 18 travels with the back gage which moves
across a suitable scale £7 at the front of the cut-
ter thereby indicating the position of the back
gage and the corresponding length of material
which will ke cut. A foot treadle is shown at
90 which is utilized for controlling the operation
of the clamp independently of the knife, and the
position of the safety pbuttons 21 for the left-hand
and 22 for the right-hand are shown at opposite
sides of and beneath the work
such that the hands of the operator when actuat-
ing both buttons, as required in order for the
machine to perform a cutting operation, are re-
moved from the danger zone in the range of oper-
ation of the knife. :

The knife {2 is indicated somewhat schematic-
ally in Fig. 2, being removably carried upon a
knife bar in the usual way, and the knife bar
being guided for reciprocating travel in guides
sueh as 27 in the frame of the machine. A pair
of links 38, 3{ are secured to the knife bar and
have non-circular connecting bars 32, 33 which
are adjustable to provide for the accurate locating
of the knife at the bottom of its stroke with refer-
ence to the cutting table, soO that the knife will
et through the last sheet of paper and merely
touch but not cut into the cutting stick provided
below the knife. A suitable construction for this
purpose is shown in copending spplication Serial
Mo. 678,485, filed June 21, 1546, now Patent No.
2,451,636, Links 38 and 2{ are actuated respec-
tively by kell cranks 36, 37, the action of which
js correlated by cross bar 38, extending across
the machine from one crank to the other.

The knife linkage is actuated by a hydraulic
motor indicated at 49 including a double acting
piston 41 movable in cylinder 42 and connected
to bell crank 3% by means of link 43. Thus it
will be evident that movement of the piston to-
ward the left as shown in Fig. 2 will cause & down-
ward pull upon poth links 38 and 81, causing the
knife ‘12 to move downwardly and with a com-
ponent of transverse movement, one end traveling
downward at a faster rate than the other, thereby
providing the desired double shearing action in
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4
the course of the work stroke. Tt will be under-
stood that the mechanism is such that at the bot-
tom of the stroke the knife assumes & position
parallel with the cutting stick to thereby produce
o uniform cut throughout the entire depth of the
pile.

Selective control of the operation of the knife
cylinder is obtained by means of a four-way knife
valve indicated diagrammatically at 8§, such
valve conveniently being of the type known as a
four-way open center valve, which is solenoid
controlled and operated by pilot pressure. The
pilot pressure is supplied through a pressure line
52 and is discharged back to the tank, indicated
diagrammadtically at 53, through discharge out-
let 58. The “knife up” solenoid is indicated dia-
grammatically in ¥ig. 3 at 55 and the “knife
down” solencid at 58, both such solenoids being
inicorporated within the valve 58 and serving to
selectively control the application of the pilot
pressure from line §2 which is the power actually
used to move the main valve body from one posi-
tion to another away from center. The main fluid
pressure supply line is shown at 58 leading into
the knife valve 53, and connections 6@ and 61 ex-
tend between the knife valve and the cylinder
for supplying fluid thereto for actuating the
knife on its down stroke and its up stroke, re-
spectively, A counterbalance valve 62 is included
in line 61 which allows free flow of the fluid from
valve 59 to the lower or left hand side of piston
41 in the direction to raise the knife, but which
maintains a back pressure to hydraulically
counterbalance the sustained load of the knife
thus controlling the return flow of the fluid from
beneath the piston during the downward travel
of the knife, to thereby regulate the rate of de-
scent of the knife. This valve is adjustable and
is preferably so set that it balances the weight
of the knife so that a small pressure is developed
above the piston during the downward travel of
the knife, thereby causing the knife to move on
its downward or cutting stroke at a substantially
uniform rate, corresponding to the rate of supply
of fluid to the piston. With a constant flow of
fluid throughout the stroke, it follows that the
piston and hence the knife continue to move at a
substantially uniform rate even after engage-
meént with the pile. With the system as de-
seribed, the knife has a rate of travel on it work-
ing stroke of about 7 inches per second and a
slightly greater rate of return movement.

Fluid is supplied to line §8& through a propor-
tional filter 65 and through a pressure relief
valve 86 which is set to relieve the pressure at a
predetermined maximum, the pressure when re-
lieved being discharged through vent 87 to the
tank. This pressure relief valve thus assures
against damage to the system, being set to carry
the maximum load which the knife will en-
counter in a cutting operation, but relieving the
system in response to an excess load so that even
in the case of a solid obstruction in the path of
the knife, the valve will merely open and release
the pressure before damage occurs. A discharge
line 68 returns the fluid from the side of piston
41 not under working pressure from the valve
50 back to the tank and likewise provides for
flow of the entire supply of fiuid to the tank
without pressure when the valve 58 is centered,
i. e., neither of its solenoids being energized.
This provides for unloading the pump which sup-
plies the fluid pressure when the knife is not in
operation. : :

The main pump for supplying fluid for -actu-



2,649,153

ating the knife is indicated at 10, being con-
nected with supply lines 71 having filter open-
ings 12 located in the sump tank 3. The pump
10 is of relatively large capacity, and is capable
of supplying the fluid at the desired high pres-
sure, for instance of the order of 1,000 pounds
per square inch, and likewise at the desired high
rate of flow, for example of the order of 33 gal-
lons per minute. Such a pump, having this fuid
output capacity, is rated at approximately 24
horsepower, and would normally require a corre-
spondingly high output drive or motor, in order
to be capable of developing the necessary power
throughout the working stroke and maintaining
the full rate of travel of the knife during its en~
gagement with the work material. However in
accordance with the present invention the pump
shaft 75 carries an inertia means in the form of
a fly-wheel 76 of sufficient mass as to be capable
of imparting a substantial energy to the pump
during the peak load period when the knife en-
gages and passes through the work material on
its cutting stroke. A fiy-wheel having a weight
of 300 pounds and an outer diameter of 19 inches
and rotated at of the order of 1200 R. P. M., has
been used successfully. The fly-wheel is suit-
ably driven through V-belts 17 from an electric
drive motor 78, the motor itself being of rela-
tively small horsepower, satisfactory results
having been secured with a pump as ahove de-
seribed by the use of a motor of about 10 horse-
power. The system therefore avoids the expense
of installing and running a large capacity motor
during the entire time, but makes it possible to
actuate the pump without substantisl or notice-
able reduction in speed or output from a much
smaller capacity motor by the use of an inertis
means to which energy is supplied in the off-peak
period of the cycle and from which energy is
drawn during the peak load period of the cycle.
The use of the fly-wheel as an inertia means is
therefore important in the hydraulic system of
the cutter, and makes possible the development
of adequate power with an economical installa-
tion throughout.

The clamp 13 is actuated by = separate hydrau-
lic motor which is supplied with hydraulic fluid
under pressure from a separate pump, the Ly~
draulic actuating system for the clamp thus being
separate from that for actuating the knife. In
the operation of the clamp it is desirable to be
able to regulate the force with which the clamp
engages the pile of work material in accordance
with different types of material, ete. Tt is also
desirable to provide for application of full hy-
draulic pressure to return the clamp on its up-
stroke, thus securing a uniform and maximum
rate of withdrawal of the clamp, regardless of
the particular operating pressure for which it has
been set. Likewise it is important to provide for
8 rapid rate of downward travel of the clamp
toward the pile but without requiring such a large
capacity pump as to increase the power require-
ments or to increase the losses. It is also neces-
sary to correlate the action of the clamp with
that of the knife so that in the complete opera-
tion of the system, the clamp will engage the pile
in advance of the knife, remain in engagement
with the pile until the knife has withdrawn above
the pile on the return stroke, and then return to
a release position to enable the pile to be handled
or shifted either under manual control or under
automatic control of the back gage as above re-
ferred to.

The clamp operating motor is indicated gener-
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ally at 80 comprising piston 81 movable in cylin=
der 82. 'The piston is connected by links 83 with
a crank 84 secured to cross shaft §5 suitably jour-
haled in the frame of the machine. Crank 86
and linkage 87 is provided at either end of the
cross shaft and connected to the clamp 13 to
provide for direct reciprocation thereof in a ver-
tical plane in response to the rocking movement
of shaft 85. It will be seen that the mechanism
is such that travel of the piston 81 upwardly as
shown in Fig. 2 results in downward clamping
movement of the clamp 13. It will also be seen
that the area below the piston is considerably
greater than that above the piston, providing for
developing a higher pressure to hold the clamp
against the pile than is required to raise the
clamp, the small area above the piston making it
possible fo raise the clamp rapidly.

The clamp valve is shown at 90, suitably being
of the type known as g four-way closed center
valve, solenoid controlled and operated by pilot
pressure. Pilot pressure is supplied by pressure
line 52 and is discharged back to the tank through
discharge outlet 84. The “clamp up” solenoid
is indicated diagrammatically in Fig. 3 at 95, and
the “clamp down” solenoid at 96. As in the case
of the knife valve 50, the solenoids are incorpo-
rated in the valve and selectively control the
application of the pilot pressure from line 92
which provides the power to move the main valve
body. A discharge line 98 returng discharged
fluid from the valve 98 back to tank 53.

The separate supply pump for supplying the
clamp cperating pressure is shown at 100, having
a filtered intake 191 within the tank 53 and con-
nected to supply line 102. As shown pump {00
is preferably mounted on the same shaft 75 as
pump 78 and thus is driven by the same motor.
The power requirements for operating the clamp
being substantially less than for the knife,; the
pump {80 may provide for developing approxi-
mately the same high pressure, for example 1000
pounds per squire inch, but has an output capac-
ity of only about 7.5 gallons per minute, thus
requiring about 5 horsepower.

In order to provide a source of pilot pressure
ior operating the severa] valves, an accumulator
185 is connected with each of pumps 70 and 100
through pressure lines {66 ang 187 respectively,
check valves 158 and 109 being included in the
lines to allow one way flow only, in the direction
to maintain a full pressure supply in the accu-
mulator. Tt will be noted that bhoth lines-52 and
82 are connected with the accumulator to thereby
assure that full operating pressure will be avail-
able at all times for the actuation of these valves:.
A separate connection [10 may also be provided
from supply line 192 for the actuation of the
controls for the automatic back gage or spacer,
in accordance with the system disclosed in said
above referred to application Serial No. 730,273.

A clamp relief valve 112 is connected in the
main pressure supply line i82 and a connecting
line 113 leads to the clamp valve 80, the relief
valve having a discharge line il14 leading back
to the tank 53. This pbressure relief valve is
adapted to release in response to the develop-
ment of the maximum pressure that it is desired
to have in the clamp system at any time, and
furthermore to be capable of partial venting so
as to produce any desired pressure between a
minimum of substantially zero and the maximum,

In order to be able selectively and remotely
to control the pressure with which the clamp is
applied. a pressure line {20 leads from the vent-
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ing part of the relief valve 112 to a pressure pilot
valve 12§ which is also solenoid controlled.
Solenoid 124 is shown diagrammatically in Pig.
3, and marked “Variable Pressure,” and solenoid
126 is similarly shown and marked “Full Pres-
sure,” both such solenoids being incorporated
in the valve 121. A discharge connection {21
leads from the valve 12§ back to the tank, and
is adapted to return pilob fluid released by the
valve when set for minimum operating pressure,
thus controlling the action of pressure relief
valve 112 to discharge the main flow through
line 114 and establishing minimum pressure in
line {13. A connecting pressure line 130 leads
from valve {2i to a manually adjustable valve
12t, having a control handle {32 conveniently
accessible to the operator, the pressure in line
{30 being read on gage 133 located on the frant
of the machine, which is sultably marked to in-
dicate the pressure for which the valve is set.
Through the pilot action of valve {31, substan-
tially the same pressure is established in line #13.
A discharge line 134 leads from valve (31 back
to the tank, the valve §31 thus functioning to re-
lieve the pressure in the lines {38, {20, and 113
when it arrives at the value for whieh the valve
had been set.

Actuation of pressure pilot valve {21 therefore
either closes off the conmection to relief valve

t12, in which case full or maximum pressure is .

maintained in the system with excess fluid being
discharged from relief line 114, or it opens the
connection to valve {231, in which case the pres-
sure in the entire clamp actuating fuid system
is limited to that for which the manual control
132 is set. Thus either maximum pressure, or
a predetermined variable pressure is selectively
supplied to the line {13, and through it to the
elamp actuating valve 98.

In response to the actuation of the ‘“clamp
down” solencid 88, pressure fluid is supplied
from line 113 through clamp valve 98 and pres-
sure line $35 to the lower side of piston 8, in
the direetion providing for downward movement
of the piston. In order to provide for more rap-
id introduction of the fiuid to the space below
the piston, to thus enable & faster rate of fall of
the clamp prior to the time it engages the pile,
a supply line 126 leads directly from tank 53 to
the lower side of the piston, a check valve 131
peing included in this line to allow free inward
flow of the fluid bub preventing outward flow.
Since the area of the piston is relatively large,
it would normally require a large volume of flow
from the pump in order to enable the clamp to
fall sufficiently rapidly without pulling away
from the fluid, and this in turn would necessi-
tate the use of a larger capacity pump 160
Haowever through the provision of this direct
supply line 36, the desired high rate of in-flow
of the fluid is made possible without increasing
the capacity of the pump, and without requir-
ing the development of any additional power.
Tt will be understood of course that when the
clamp engages the pile, there is no further free
flow, and pressure is then supplied through line
135 to develop the desired clamping pressure,
check valve £37 at this time elosing and pre-
venting escape of fluid from the cylinder.

In response to the actuation of the “clamp up”
solenoid 95, pressure fuid is supplied through
line 113 to valve 88, and from that through line
{48 to the opposite or upper side of piston 81,
in the direction to cause the raising of the
clamp. A metering check valve 142 is included
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in line (40 of such character as to allow free
flow of the fluid in the direction toward cylinder
80, while restricting the flaw of fluid in the op-
posite direction to a predetermined rate. Thus
fluid is supplied without restriction to the up-
per side of piston & which has a relatively small
srea. thereby providing for rapid filling of the
cylinder and correspondingly rapid rise of the
clamp. Downward movement of the clamp un-
der the action of gravity however is controlled
by the rate of flow of Aluid in the reverse direc~
tion through metering valve 142 to thereby regu-
late and cushion the descent of the clamp to &
rate sufficiently fast to avoid delay in the eycle
but not so fast as to result in too sharp an im-
pact upon engagement of the clamp with the
pile. Reference is made to copending applica-
tion Serial No. 654,157, filed March 13, 1946 now
Patent No. 2,599,581, assigned to the same as-
signee as this application with respect to the
features of hydraulic control of the clamp.

It will be understocd from the foregoing de-
seription that adjustment of the manual eontrol
valve 131 provides for establishing a predeter-
mined fluid pressure in the clamp hydraulic sys-
tem which is effective upon the clamp when in
engagement with the pile to thereby provide for
clamping the pile with a predetermined force,
such force being readily adjusted by operation of
the manual control member i32. The controls
are preferably such that the variable pressure
condition is made effective only in the downward
or working direction of aperation of the clamp,
the full or maximum pressure being uniformly
established in the system through the proper
actuation of the pilot pressure valve 121 when
the clamp is being raised or moved to its inop-
erative position.

1t is also desirable to provide for control of the
clarmp in response to the operation of treadle 20,
to enable the operator to bring the clamp to its
lowered position, and to enahle the operator to
drop the clamp either wholly or in part, and is
desirable when locating the pile and in determin-
ing the line at which the cut will be wmade. For
this purpose the treadle is arranged with a link
59 which is connected to arm 15+ of a by-pass
valve 152 which has 2 discharge line 153 leading
back to the tank 53. A supply line (88 connects
directly with supply line 148, and the arrange-
ment is such that treadle 28 which is normally
biased to the raised position will open valve 152
to a greater or less extent as the treadle is de-
pressed, thereby niseding fuid from line {49 at
a mare or less rapid rate. The controls are pref-
erably so arranged that when the treadle is de-
pressed, the clamp valve 88 is in its central posi-
tipn where both lines 135 and 148 are closed, the
fiuid already present above piston. 8! being re-
tained therein, thus holding the clamp in its
raised position. Upon actuation of treadle 23,
fluid from line {48 is by-passed directly back to
the tank, and by suitable manipulation of the
treadle, the rate of such withdrawal of fluid can
be controlled to aliow the clamp to fall slowly, or
rapidly, the latter taking place when the valve
152 ig fully open with the entire fluid supply be-
ing thus discharged directly back to the tank.
Alsg when fully depressed, the normal operating
pressure of the clamp is applied in sccordance
with the setting of valve t21. 'The treadle may
be stopped in any pesition, and upon release and
return to its normal raised position, the valve
{52 will be closed, pressure will be supplied to the
upper side of the clamp piston, and the clamp will
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return to its raised position. The treadle there-
fore provides for completely flexible control of
the movement of the clamp by control of the
clamp operating fluid, and independently of thea
cycling of the machine in the cutting of the pile.

The circuits for controlling the operation of
the cutter are illustrate 1 diagrammatically in Fig.
3. A source of electric control power is indicated
at Li, Le, and the seversl parts of the mechanism
which are impertant in providing for the contrn}
of the cycle are likewise indicated in o diagram-
matic way. The left-hand button 2¢ and the
right-hand button 22 are indicated as providing
for control of the several circuits which will now
be described in conjunction with ths parts of the
mechanism already described ahove.

Operation of the machine is initiated by the
pressing of the left-hand button 2f{. Upon ac-
tuation, this button establishes a circuit for the
actuation of the pilot prvssure valve 121 to apply
full pressure to the clamp which cireuit may be
traced from Li, button 2{, line {89 through back
contacts 161 of relay 162 and line 163 to solenoid
126, the opposite side of which is directly con-
nected to L2. This provides for actuation of the
pilot pressure valve 124 in the direction to close
line 120 from the venting port of relief valve {{2
and to establish full hydraulic pressure in the line
{13 leading to the clamp directional valve 88. A
circuit for the actuation of the “clamp up” sole-
noid 85 in the clamp directional valve 98 may be
traced from Li through the back contacts of right-
hand button 22, through the closed contacts of
switch 185, through line 186 to switch contacts
167, line 168, normally closed switch contacts 1889
and line {78 to one side of solenoid 95, the op-~
posite side of which is directly connected to T.o.
Thus immediately upon the pressing of the left-
hand button, full pressure is applied to the upper
side of piston &! and the clamp is urged to its
uppermost position against a stop formed hy en-
gagement of the piston 8{ with bottom of ¢cylin-
der 80. The system is thus normally in clamp up
position and the clamp is immediately raised to
take the load off the latch. Switch 185 is carried
by the clamp itself and has an operating head {72
which projects through an opening in the face
of the clamp so that the head may be engaged
by a pad {72 on the knife bar 12 when the knife
cutting edge rises above the lower edge of the
clamp, which also defines the top of the pile when
the clamp is on the pile. When however the knife
edge extends below the clamp, i. e., when it is in
cutting relation with the pile, or prior to the
time when it has cleared the pile on its return
stroke, head 172 projects through the opening
and the switch contacts 165 remain open, for a
-burpose which will be explained more fully here-
inafter,

The closing of the left-hand button also estab-
lishes a ecircuit through line 175 to a latch sole-
noid {76, and the pressure having now been with-~
drawn from the arm {77 associated with the
clamp, solenoid {76 is able to rock the latch mem-
ber (78 about its pivot 1718 to 5 clearance posi-
tion which will allow the clamp to fall, it being
understood that when such movement occurs, the
crank arm 84 of the clamp rotates in 3 counter-
clockwise direction about the axis of shaft 83. .

As soon as the latch member 178 ig withdrawn
to its clearance position, its forked end 183 trips
switch arm 184 of a snap action toggle switch
to close its switch contacts 188, thereby estab-
lishing a circuit from I. through line 18§ to
cause the energization of solenoid [62. Upon
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energization, solenoid 162 is actuated and moves
both its upper switch arm 16§ and lower switch
arm (88 to the raised position. Assuming that
the right-hand button has not yvet been actu-
ated, there is no further change in the controls,
the “clamp up” solenoid 95 and the full pressure
solenoid 126 remaining energized, the cireuit for
the latter being now completed from switch con-
tacts 169, line 189 and switch contacts 190 to
iine 163 and solenoid i26.

Upon the actuation of the right-hand button,
a8 circuit is established from line 208, through
the right-hand button 22, line 201 , line 193, switch
contacts {24 and line 195 to the clamp . direc-
tional valve 88, with the “clamp down” solenoid

86 and variable pressure solenoid 124 being en-

ergized. Also the circuit for solencid 12§ is
broken at the back contacts of the right-hand
button. Since the cirenit for energizing the up
solenoid 85 was previously established through
the back contacts of the right-hand button 22
this solenoid 85 and full pressure solenoid i26

will thereupon be released and the clamp di-
rectional valve will operate in the direction to
supply fluid below piston 81, and the clamp will
fall at the predetermined rate as established by
the metering valve 142. -

The pilot pressure valve solenoid {24 is ener-
gized from line 185, thereby connecting regulat-
ing -or variable pressure valve (31 in the fluid
circuit. and providing for controlling the fluid
bressure in line {13 in accordance with the pres-
sure for which manual control 132 has been ad-
justed. The clamp thereupon descends at the
predetermined rate until it strikes the pile, and
is then pressed against the pile with a force
determined by the variable fluid pressure so es-
tablished in the clamp system.

Actuation of the right-hand button 22 also
establishes a control circuit for initiating the
operation of the knife, which may be traced from
La through left-hand button 21, line 200, right-
hand button 22, line 295 and solenoid 208, through
switch 287 to L.. Switch 287 is normally open
and is not closed until the clamp crank arm 84
and arm- {71 have moved an appreciable dis-
tance, thus assuring that the clamp will have
already progressed on its downward stroke and
be certain to precede the knife. Solenoid 208
is connected to the latch 208 which cooperates
with a fixed abutment 218 on the knife connect-
ing rod 38 to retain the knife in its raised or
inoperative position, but until the weight of the
knife is taken from the lateh, the solenocid is in-
effective and the knife remains in latched posi-
tion.

A parallel circuit leads from line 205 through
switch contacts 212 controlled by the lateh 208,
lines 212 and 214 to the “knife up” solenoid 5%
embodied in knife valve 50. Upon actuation,
valve B8 is thus energized in the direction to
cause the introduction of pressure fluid from
pump 78 through line 61 to the left of piston
41, and the knife is accordingly raised to its up-
bermost position against a stop formed by en-
gagement of piston 4{ with the head of eylinder
48, thereby relieving the load on latch 208, and
enabling the solenoid 288 to release the latch.

- As soon as latch 208 is released, the switch
assoclated therewith opens its contacts 212 and
cleses its contacts 218, thereby deenergizing the
“knife up” solenoid 55, and energizing the “knife
down” solenoid 56 through line 217 and closed
switeh contacts 218. Fluid pressure from pump
78 is thereupon supplied through line 58, valve
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50 and line 60 to the right-hand side of piston
41, the piston traveling downwardly at the rate
permitted by the escape of fluid from the op-
posite side of the piston through valve 62 until
the knife strikes the pile after which the stroke
continues at the same rate, that is, the rate de-
termined by the rate of supply of fluid to the
‘piston in the manner just described.

The operator may wish to stop the downward’
travel of the knife at an intermediate point in
the stroke, and this may be accomplished by re-
leasing either or both the left and right hand
buttons, such release opening the energizing cir-
enit for the “knife down” solenoid 56, the knife
valve then returning to its center or neutral po-
sition where it blocks the flow to both sides of
the knife piston, and allowing the fluid to flow
freely back to the tank through vent 68, thereby
providing for holding the knife in fixed position
through a hydraulic block.

It may also be desirable to provide for main-
taining clamp pressure upon the pile during this
stoppage of the knife, and this may be accom-
plished after having released the right and left
hand buttons, in the following manner. To ac~-
complish this result a block 228 is frictionally
mounted upon the knife connecting bar 38 and
is movable over a relatively short travel hetween
fixed stops 221 and 222, being frictionally car-
ried by the connecting bar into engagement with
one stop or the other, the bar continuing to travel
through the stop after such engagement occurs.
The block has a cam face 223 on its lower side
which is adapted to engage the operating end
994 of a switch arm 225 which is normally urged
into circuit closing relation with the contacts
167 by means of spring 296. Thus after the
knife has started its downward travel and block
290 has moved into engaging relation with the

operating end 224 of switch 225, a parallel en- ¢

ergizing circuit for the clamp down solenoid 9%
and variable pressure solenoid 124 is established
from I through line 228, switch contacts 229
and line 239, so that the clamp continues to ke
actuated against the pile notwithstanding re-
lease of either or both the left and right hand
buttons.

When the knife reaches approximately the bot-
tom of its stroke, or immediately prior thereto,
an operating finger 235 carried by bell erank 36
is moved sufficiently far to cause the actuation
of a snap action toggle switch 236 from the posi-
tion shown where it has closed contacts 2({8 to
its alternate position where it closes contacts 240.
The opening of contacts 2{8 deenergizes the
«knife down” solenoid 58, and for the extremely
brief interval that the knife valve 50 reguires to
travel to its opposite position, the flow of hydrau-
lic pressure is relieved. The bottoming of the
knife piston 41 in the cylinder determines the
maximum travel, and the knife connections 32
and 32 have previously been adjusted so that at
this point the bottom edgze of the knife has cut
through the last sheet of paper and is in immedi-
ate contact with the cutting stick.

As soon as toggle switch 226 is tripped and
switch contacts 240 closed, a circuit is established
from I, through normally closed switch 242,
switch 248 and line 214 to the “knife up” solenoid
55, and fluid pressure is thereupon supplied
through line 81 in the direction to cause the rais-
ing of the knife. As soon as the knife has bot-
tomed at the end of its working stroke it is safe
for the operator to release the buttons since the
knife can no longer cause injury to his hands, and
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the circuit for the knife up solenoid as just de-
seribed is therefore completed directly from Ia
through toggle switch contacts 240, and not
through either the left or the right hand buttons.
Retention of the right-hand button will maintain
the clamp in engagement with the pile, while re-
Jease of the right-hand button however restores
the circuits to their normal conditions and results
in return movement of the clamp. )

It is desired however to keep the clamp in con-
tact with the pile until the knife has cleared the
pile on its up stroke and this is accomplished in
the following way. Immediately upon the return
or upward movement of the knife, bar 38 moves
towsrd the right as shown in Fig. 3 and carries
block 220 with it, away from stop 222 and into
contact with stop 221, the bar continuing to move
through block 228 after the latter engages the
stop. Upon withdrawal of the block 220 from
switch operating member 224, spring 226 restores
the switch to the position where its contacts (67
are closed, but the circuit for the energizing of
the “clamp up” solenoid 9% and the full pressure
solenoid 126 are not completed because knife {3
has not cleared the top of the pile and thus switch
165 is open. Accordingly the clamp remains
without change, i. e., in contact with the pile,
until the knife on its return stroke has risen
above the bottom of the pile, at which time its
pad engages the operating member {12, closing
switch 185, and thereupon energizing both the
“clamp up” solenoid 85 and solenoid 126. Full
pressure is thereupon at once applied to the
clamp in the direction to cause it to rise, with the
result that the clamp returns to its upper position
where it is again latched and locked by latch 178
which has heen released by solenoid 176 which
oceurred upon release of the left-hand hutton so
that it stands in latching relation. Toggle switch
{84 thereupon returns to the position where it
opens switch contact 185, deenergizing relay 162
and thereby solenoid 126 in valve 12f whereupon
the pressure in line 113 drops to the minimum.
Upon return of the knife to its raised position, it
is also locked in place by latch 208 which is re-
leased by solenoid 208 and drops back to latching
position upon release of the right-hand button.

The advantage of controlling the return move-
ment of the clamp in the manner described above
will be understood in view of the fact that the
height of the pile will vary over a considerable
range, and with the control constructed and
functioning in the manner herein set forth, as-
surance will be provided that the clamp will re-
main in contact with the pile throughout the
down stroke and for as much of the return stroke
of the knife as is required to clear the pile, but
as soon as the knife has cleared the pile, whether
the pile is high or low, the clamp will promptly
release and return to its raised position, thereby
affording a maximum speed of operation of the
entire machine consistent with good cutting prac-
tice.

In order to provide for the actuation of the
clamp under control of the foot treadle 28, it is
necessary to actuate the left-hand button 21,
which first closes the “clamp up” solenoid 95 and
full pressure solenoid 128 to raise the clamp, pro-
viding for release of latch 178 and the closing of
the energizing circuit for relay (62 in the manner
previously described. The switch 169 is so ar-
ranged that it normally remains in closed posi=
tion when the treadle is not operated, but imme-
diately upon the depression of the treadle, a con~
necting pin 250 provides for opening switch con-
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tacts (69 providing for deenergization of the
“clamp up” solenoid 85 and full pressure solenoid
126. The clamp directional valve 98 returns to
neutral position in which it closes all ports, and
the escape of fluid from above piston 81 is regu-
lated directly under the control of the by-pass
valve {52 in accordance with the extent of depres-
sion of freadle 20. It will bée seen that the clamp
can thus be stopped in any desired position merely
by partially releasing the treadle but without
completely doing so.

Full depression of the treadle results in closing
switch contacts 192 which thereupon establishes
the same circuit as previously deseribed for ener-
gizing the “clamp down” solenoid 9% and variable
pressure solenoid {24, thereby establishing the
predetermined desired pressure upon the clamp to
‘hold it against the pile.

Full release of the treadle re-closes switch con-
tacts 168 and restores the raising circuit for the
clamp which then returns to its fully raised posi-
tion. Complete control of the clamp is thus ob-
tained by manipulation of the treadle.

It is frequently desirable to provide for the
stopping of the knife at the bottom of its stroke,
as when it is desired to adjust the position of the
hottom edge of the knife, and in order to accom-
plish this, the switch 242 is provided in the sup-
ply line leading to switch contacts 240 of toggle
switch 236. Switch 242 is normally closed, but
when manually opened, will provide for stoppage
of the knife at the bottom of its stroke, prevent-
ing the closing of the circuit to the “knife up”’
solenoid 55 upon the actuation of toggle switch
236.
following which the restoring of switch 242 to the
closed position will complete the 1up eircuit for the
knife and the cycle will continue from that point
in the same manner as described above. Where it

"is desirable to inch the knife upward, as when
changing knives, switch 242 may be released to
open position and then manually closed in short
repeated intervals so as to inch or jog the knife
upward by small inecrements.

It may also be desirable at times to provide for
immediate up travel of the knife from any actu-~
ated downstroke position and in order to provide
for this operation a switch button 265 is included
in a parallel circuit directly connected through
line 214 to the “knife up” solenoid 55. Thus ac-
tuation of switch 265 will immediately energize
the knife up solenoid, which returns the knife to
its raised position. It is also preferable to in-
corporate a control for preventing repeat cycles
unless the control buttons have been released in
the meantime, a suitable control for such purpose
being shown in Patent 2,182,018 owned hy the as-~

- signee of the present application.

The system herein described thus provides a
fully automatic hydraulic cutter with adequate
power for operation of hoth the clamp and the
knife throughout their cutting strokes, but with-
out requiring the high capacity drive source
which would otherwise be needed to develop the
full peak load imposed upon the knife. The knife
operation is fully coordinated with that of the
clamp throughout the entire cycle of cperation,
and the clamp may likewise be independently
controlled by the treadle without any correspond-
ing travel of the knife. The pressure with which
the clamp is applied is readily adjustable, and
the clamp operation is controlled in direct rela-
tion to the height of the pile so that the clamp
remains in contact with the pile, whatever its
height, until after the knife has withdrawn above

The knife can then be adjusted as desired, :

514

10

15

20

30

45

55

60

85

75

14

the top of the pile. The entire mechanism is
thus highly economical, fully protected with re-
gard to the safety of both the operator and the
machine itself, and is completely flexible to ac-
complish whatever result may be desired in the
normal operation of a cutter of this type.

While the form of apparatus herein described
constitutes a preferred embodimens of the inven-
tion, it is to be understood that the invention is
not limited to this precise form of apparatus, and
that changes may be made therein without de-
parting from the scope of the invention which
is defined in the appended claims. :

What is claimed is:

1. A hydraulic cutter comprising a work table
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table, means for latching said knife in raised po-
sition, a clamp movable toward and away from
said table to clamp the material in working posi-
tion thereon, means to latch said clamp in raised
position above said table, hydraulic means for
actuating both said clamp and said knife, con-
trols for operating said hydraulic means initially
in the direction to raise both said knife and szid
clamp, and means for releasing said clamp latch
and said knife latch while said clamp and knife
are raised.

2. A hydraulic cutter comprising a work table
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table, means for latching said knife in raised po-
sition, a clamp movable toward and away from

-said table to clamp the material in working posi-

tion thereon, means to latch said clamp in raised
position above said table, reversible hydraulic
means for actuating both said clamp and said
knife, control means for actuating said reversikle
means in the direction initially to raise said knife
and said clamp, meang for releasing said latches
while said knife and said clamp are in raised po-
sition, and means for thereafter reversing said
bower means to provide for travel of said knife
and said clamp respectively into working relation
with the work material.

3. A hydraulic cutter comprising a work table
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table, means for latching said knife in raised po-
sition, a clamp movable toward and away from
said table to clamp the material in working posi-
tion thereon, means to latch said clamp in raised
position above said table, reversible hydraulic

.means for actuating both said clamp and said

knife, control means for actuating said reversihle

.means in the direction initially to raise said knife

and said clamp, means for releasing said latches
while said knife and said clamp are in raised
position, means for thereafter reversing said
bower. means to provide for movement of said
knife and said clamp respectively into working-
relation with the work material, and means pre-
venting release of said knife latch until after
the release of said clamp latch providing for en-
gagement of said clamp with the work prior to
engagement of the knife therewith

4. A hydraulic cutter comprising a work blade
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table, means for latching said knife in raised
bosition, a clamp movable toward and away from

“said table to clamp the material in working posi-

tion thereon, means to latch said clamp in raised
position above said table, reversible hydra,glic
means for actuating both said clamp and said
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knife, control means for actuating said reversible
means in the direction initially to raise said knife
and said clamp, means for releasing said latches
while said knife and said clamp are in raised
position, means for thereafter reversing said
power means to provide for movement of said
knife and said clamp respectively into working
relation with the work material, and means for
maintaining said clamp in pressure relation with
the work until after the completion of the work-
ing stroke of said knife.

5. A hydraulic cutter comprising a work table
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table, hydraulic piston means for actuating said
knife, means for supplying hydraulic fluid to said
knife piston at a substantially uniform rate to
maintain a uniform rate of travel of said knife
on its working stroke, means for preventing the
£all of said knife at a rate in excess of said uni-
form rate prior to its engagement with the work
material, means for limiting the maximum pres-
sure on said piston during the working stroke of
the knife, a clamp movable toward and away
from the table to clamp the work material in
working position thereon, a hydraulic piston for
actuating said clamp, means for operating said
clamp in correlated relation with said knife to
clamp the work material on said table while it is

being cut by said knife, and adjustable means

for varying the discharge of hydraulic fiuid from
said piston during the downward travel of said
clamp to determine the rate of fall thereof.

6. A hydraulic cutter comprising a work table
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table, a clamp movable toward and away from
said table to clamp the work material in working
position thereon, a reversible hydraulic motor for
actuating said knife, a separate reversible hy-
draulic motor for actuating said clamp, conirol
means operative in response to the travel of said
knife to its lowermost position for reversing its
said hydraulic motor independently of said clamp
motor to cause the return of said knife to its
raised position, and means controlled by said
knife upon its upward or return stroke for re-
versing said hydraulic motor for said clamp to

cause return of said clamp to its raised position. _

7. A hydraulic cutter comprising a work table
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table, a clamp movable toward and away from
said table to clamp the work material in work-

ing position thereon, a hydraulic motor for oper-"

ating said knife, a separate hydraulic motor for
operating said clamp, means for operating said
clamp in correlated relation with said knife to
clamp the work material on said table while it is
being cut by said knife, means for supplying full
hydraulic pressure to actuate said knife on both
its cutting and its return stroke, and means for
selectively supplying full hydraulic pressure to
said clamp to cause the raising thereof and for
supplying a predetermined adjustable pressure to
said clamp when in engagement with said work
material.

8. A hydraulic cutter comprising a work table
adapted to receive a pile of material to bhe cut,
2 knife mounted for reciprocation with respect to
said table, a clamp movable toward and away
from said table to clamp the material in working
position thereon, means for actuating the knife on
a working and a return stroke of movement, sepa-
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rate power operated means for causing the clamp
to engage the pile in advance of the knife with
a predetermined force, and means controlled in
accordance with the height of the pile for con-
trolling said power operated means to maintain
the clamp in contact with the pile until after the
knife has cleared the pile on its return stroke.

9. A hydraulic cutter comprising a work table
adapted to receive a pile of material to be cut,
2 knife mounted for reciprocation with respect to
said table, a clamp movable toward and away
from said table to clamp the material in working
position thereon, means for actuating the knife
on a working and a return stroke of movement,
separate power operating means for moving said
clamp in pressure engagement with the pile in
advance of the knife with a predetermined force,
and means carried by the clamp and adapted to
be engaged by the knife for controlling said power
operated means to effect the return movement of
the clamp and providing for inifiating the re-
turn movement of the clamp immediately fol-
lowing the kmife clearing the top of the pile.

10. A hydraulic cutter having a work table
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table, a clamp movable toward and away from
said table to clamp the work material in working
position thereon, hydraulic motor means for actu~
ating said knife on a cutting stroke and on a re-
turn stroke, separate hydraulic motor means for
actuating said clamp into clamping engagement
with the pile of work material and for returning
said clamp to an inoperative position, common
control means for said knife actuating motor and
said clamp actuating motor for producing a cycle
of operation of both said knife and said clamp to
provide for cutting the work material while the
same is held in clamped relation by said clamp,
and additional manually operable means for
modifying the action of said control means to
interrupt the travel of said knife at an intermedi-
ate point of its stroke while retaining said clamp
in clamping engagement with the work material.

11. A hydraulic cutter having a work table
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table away from and back to an inoperative
position, a clamp movable toward and away from
said table to clamp the work material in working
position thereon, hydraulic motor means for
actuating said knife on a cutting stroke and on
a return stroke, separate hydraulic motor means
for actuating said clamp into clamping engage-
ment with the pile of work material and for re-
turning said clamp to an inoperative position,
control means for producing a cycle of operation
of both said knife and said clamp to provide for
cutting the work material while the same is held
in clamped relation by said clamp, and means
controlled in response to movement of said knife
away from said inoperative position providing
for maintaining said clamp in clamping engage-
ment with the pile during stoppage of the travel
of said knife at an intermediate pcint in its op-
erating stroke.

12. In a hydraulic cutter having a work table
adapted to receive a pile of material to be cut
and a knife mounted for reciprocation with re-~
spect to said table, the combination of a clamp
movable toward and away from said table to
clamp the work material upon said table, hy-
draulic motor means for actuating said clamp
into clamping position against said pile and pro-
viding for returning of said clamp to an inopera-
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tive position, means for latching said clamp in
said inoperative bosition, means for initially ac-
tuating said hydraulic motor means in the direc-
tion to raise said clamp enabling said lateh to
be released, and means controlled by release of
said latch for reversing the action of said hy-
draulic motor means to provide for movement
thereof into clamping engagement with the work
material.

13. A hydraulic cutter comprising a work table
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table, reversible hydraulic means for actuating
said knife on a forward cutting stroke and a
return stroke, means for normally reversing the
action of said motor in response to the knife
reaching the bottom of its working stroke to pro-
vide for immediate return movement thereof,
and additional control means settable in advance
of the actuation of said knife for disabling said
normal control to provide for stopping the knife
at the bottom of its stroke.

14. A hydraulic cutter comprising a work table
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table, reversible hydraulic means for actuating
said knife on a forward cutting stroke and a
return stroke, means for normally reversing the
action of said motor in response to the knife
reaching the bottom of its working stroke to
provide for immediate return movement thereof,
control means for disabling said normal reversing
means t0 provide for stopping the knife at the
bottom of its stroke, and additional means for
manually controlling said hydraulic means pro-
viding for the jogging motion of said knfe.

156. A hydraulic cutter comprising a work table
adapted to receive the material to be cut, a knife
mounted for reciprocation with respect to said
table away from and back to an inoperative posi-
tion, reversible hydraulic means for actuating
said knife on a forward cutting stroke and a
return stroke, means for normally reversing the
action of said motor in response to the knife
reaching the bottom of itg working stroke to
provide for immediate return movement thereof,
control means for disabling said normsl reversing
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means to provide for stopping the knife af the }

bottom of its stroke, and additional independ-
ently actuated means for controlling said hy-
draulic means to return the knife to said in-
operative position.

16. A hydraulic cutter having a work table
adapted o receive the material to be cut com-
prising a knife mounted for reciprocation with
respect to said table, a hydraulic motor for actu-
ating said knife from a source of fluid pressure,
a clamp movable toward and away from said
table to clamp the work material in working posi-
tion thereon, a hydraulic piston for actuating
sald clamp from a source of fiuid pressure, valve
means for controlling the application of said fluid
bressure to one side of said piston to provide for
actuation of said clamp into engagement with
said work material on said table, valve means for
controlling the discharge of fluid from the oppo-
site side of said piston to provide for control of
the rate of fall of said clamp from an inoperative
bosition into engagement with said work mate-
rial, manually operated means for adjusting the
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position of said second mentioned valve providing
for predetermining said rate of fall of the clamp,
and means for controiling the operation of said
knife actuating motor to cause the cutting of the
work material while held by said clamp upon said
work table. :

17. A hydraulic cutter comprising a work table
adapted to receive the work to be cut, a knife
mounted for reciprocation with respect to said
table, hydraulic means for actuating said knife
to cause it to perform g working stroke in the
cutting of the work material and to perform a
return stroke to an inoperative position, a clamp
movable toward and away from said table to
clamp the work material thereon during the
working stroke of said knife, hydraulic motor
means for actuating said clamp, solenoid oper-
ated control means for both said knife and said
clamp for establishing correlated operation there-
of in the cutting of the work, a toggle switch
actuated by said knife at the bottom of its stroke
for rapidly reversing said control means for said
knife to provide for immediate return of said
knife to said inoperative bosition following com-
bletion of its working stroke, an additional switch
means controlled in response to the return move-
ment of said knife for separately reversing said
control means for said clamp.

18. In a hydraulic cutter having a work table
adapted to receive a pile of material to be cut
and a knife mounted for reciprocation with re-
spect to said table, the combination of a clamp
movable toward and away from said table to
clamp the work material upon said table, hy-
draulic motor means for actuating said clamp in
clamping position against said pile to provide for
return of said clamp to an inoperative position,
means for latching said clamp in said inoperative
Pposition, means for initially actuating said hy-
draulic motor in the direction to raise said clamp
enabling said latch to be released, and a toggle
switch controlled by release of said latech for rap-
idly reversing the action of said motor providing
for movement of said clamp into clamping en-
gagement with the work material.

LEO D. BARLEY,
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