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2,825,494 
HYDRAULC CUTTENG MACHINE 

Leo D. Barley, Dayton, Ohio, assignor to Harris-intertype 
Corporation, a corporation of Delaware 

Original application September 4, 1948, Serial No. 47,333, 
now Patent No. 2,649, 153, dated August 18, 1953. Di 
vided and this application February 13, 1953, Serial 
No. 336,725 

7 Claims. (CI. 164-S4) 

This invention relates to cutting machines such as those 
used in the cutting of paper and the like, and is a division 
of parent application Serial No. 47,833, filed September 
4, 1948, now Patent No. 2,649,153. 

In the cutting of paper and other sheet material it is 
customary to provide a drive for actuating 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 
automatic 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 hold 
ing it securely during the cutting operation of the knife. 
This is desirably accomplished by moving the clamp into 
holding engagement 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 hydraulic, both with 
respect to the operation of the clamp, and the knife. 
While the clamp requires only a limited amount of power, 
the power required by the knife is quite substantial during 
the actual cutting of the pile, and it is further necessary 
that the operation of the clamp and the knife be fully co 
ordinated at all points in the operating cycle. 

In providing for the proper actuation of the knife by 
hydraulic motor means comprising a piston and cylinder, 
it is necessary to utilize a relatively 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 giv 
ing rise to a peak demand for power substantially in 
excess of that required over the remainder of the work 
ing cycle. Also, in order that the cycle may not be pro 
longed or delayed, it is important as a practical matter 
that the knife travel on its working stroke at a substan 
tial rate of speed, thus requiring a pump capable of de 
veloping a considerable horsepower in supplying fluid at 
the necessary pressure and rate of flow. Further, it is 
undesirable that the knife slow up appreciably upon en 
gaging the pile, and it is important therefore that the 
hydraulic system be capable of supplying fluid at a sub 
stantially 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 hy 
draulic pressure fluid. 
The present invention provides for meeting these con 

ditions and makes possible a full hydraulic cutter which 
has adequate power to perform the necessary work op 
eration, to accomplish 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 eco 
nomical Source of driving power, much less than that 
required for the interval during which the peak load 
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exists. The clamp is likewise hydraulically actuated, and 
is correlated in its action so that it engages the pile in 
advance of the knife, and remains in engagement there 
with until after the knife has withdrawn from the pile. 
In addition, the system is adequately protected against 
damage to itself in the event of an excessive load being 
applied to the knife, the hydraulic pressure being relieved 
at a predetermined 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 be 
comes unnecessary to utilize fracture links or similar 
releasable elements customarily provided in cutters hav 
ing mechanically driven knives. The cutter is further 
more completely interlocked so that both hands of the 
operator are required to be in a definite safe location be 
fore 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 downward movement thereof 
at a predetermined rate, as well as the stopping and re 
turn of the clamp from any position, under control of a 
treadle, in order to enable the operator properly to lo 
cate the pile in preparation for a subsequent cutting 
operation. 

It is accordingly a principal object of the invention 
to provide a full hydraulic cutter in which the knife is 
operated rapidly and with a high degree of force through 
out its entire stroke without requiring a source of driv 
ing power of correspondingly high horsepower output. 

It is also an object of the invention to provide a 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 a 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. 

It is a still further object to provide a hydraulic cutter 
in which provision is made for relieving hydraulic pres 
Sure 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 description, the accompanying drawings, 
and the appended claims. 

In the drawings 
Fig. 1 is a perspective view of a typical form of cutter 

employing the present invention, certain parts being 
broken away to better show the construction. 

Fig. 2 is a schematic view of the cutter of the present 
invention illustrating the drive mechanism and the hy 
draulic equipment for actuating the knife and the clamp; 
and 

Fig. 3 is a diagrammatic view showing the control cir 
cuits for use in the system. 

Referring to the drawings, an illustrative form of cut 
ting mechanism is shown at 10 including a housing en 
closing the operating mechanism, a work receiving table 
1, a cutting knife 12, and a clamp 13, located immedi 
ately rearwardly of the knife. A back gage is indicated 
at 15 and such back gage may also desirably be hydrau 
lically actuated, such a construction being shown and 
described in copending application Serial No. 730,273, 
filed February 24, 1947, now Patent No. 2,649,155, and 
assigned to the same assignee as this application. An in 
dicator 16 travels with the back gage which moves across 
a suitable scale 17 at the front of the cutter thereby in 
dicating the position of the back gage and the correspond 
ing length of material which will be cut. A foot treadle 
is shown at 20 which is utilized for controlling the opera 



*tion of the clamp-independently of the knife, and the 
to position-of-the-safety-buttons 21-for-the-left-hand-and 

22 for the right-hand are shown at opposite sides of and 
beneath the work table 11 in position such that the hands 

-s of the operator when actuating: both buttons; as required 
in order for the machine to perform a cutting operation, 

- are removed from the dangerzone in the range of opera 
-tion of the knife. ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?? 

- : The-knife 12 is indicated 
... Fig. 2; being removably carried upon a knife bar in the 
is usual way, and the knife bar being guided for reciprocat 
? sing-travel in guides such:as · 27-in-the-frame of the 
r machine. A pair of links 30,-31-are-secured to the knife 
-bar and have non-circular connecting bars 32,733 which 

is are adjustable to provide for the accurate locating of the 
* knife at the bottom of its stroke withs-reference to the 
"cutting table; so that theikhife will cut-through-the-last 

sheeteofpaper-and-merely touch, but not cut into the cut 
ting stick provided below the knife. A suitable-construc 
tion for this purpose is shown in copending application 
Serial No.3678,485, filed June 21, 21946, now Patent No. 
2,451,636.} : Links:30 and 31 are actuated respectively, by 

r; bellicranks 36,37, the action of which is correlated by 
cross:bar 38, extending; across the machine from ...one 
crank to the other. . . . . . . . . . . . . - 
if he knifeslinkage is actuated by a hydraulic motor-in 
dicated at 40 including a double acting piston:41-movable 
in cylinder 42 and connected to bell crank 36 by means 
of link43. Thus it will be evident that movement of the 
piston stoward the left sas...shown in Fig. 2, will:cause a 
isdownward pull upon both links 30 and 31, causing the 
knife. 12to move: downwardly and with a component of 
:transverse movement; one:end traveling downward at a 
fasterrate than the other, thereby providing the desired 
double-shearing action, in the course of the work stroke. 
it will befunderstood that the: mechanism is...such that at 
is the: bottom of the stroke...the knife-assumes a position 

parallel with the cutting stick to thereby produce a uni 
iform cuttithroughout the entire depth of the pile. 

is: obtained by means of a four-way knife valve indicated 
5. diagrammatically at 50, such valve conveniently being of 
the type known as a four-way open:center valve, which is 

g 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 diagrammatical 
ly at 53, through discharge outlet 54. The "knife up' 

isolenoid is:indicated:diagrammatically in Fig. 3; at 55. 
sand the knife.down solenoid at 56, such solenoids being 
incorporated within the valve.50 and serving to selective 
ly control the application of the pilot pressure from line 

-52, which is the-power: actually used, to move the main 
3-valve body: from one position...to another away from 

center. The main fluid pressuresupply line is shown at 
g-58 leading into the knife valve;50, and connections 60 
:and 61 extend betweenthe, knifesvalve and the cylinder 
for supplying fluidsthereto for actuating...the knife : on 
its down stroke and its up stroke, respectively. A counter 

-; balance-valves 62 is included: in line 61:which allows free 
flow of the fluid from valve:50 to the lower or left hand 

;: side of piston 41 in the direction: to raise: the knife, but 

balance the sustained load, of the knifer thus: controlling 
the return flow of the fluid from beneath: the piston; dur 
ing the downward travel of the knife, to thereby regulate. 
the rate of descent of the knife. This valve is adust: 
able and is preferably, so setthat it balances the weight of 
the knife, so that a small pressure is; developed above the 

causing:theiknife-to move: on its downward; or:cutting 
stroke at a substantially uniformirate, corresponding to 
the-rate of supply of fluid to the piston. 3. With a con 

the piston and hence the knifer continue to move: at a stantially uniform rates even after engagement with 

somewhat schematically in 

which maintains a back pressure to hydraulically counter- : 

piston during the downward travel of the knife, thereby 

stant: flow: offinid; throughout the:stroke, it follows that -: 

4. 
the pile. With the system as described, the knife has a 

-- rate of travel on its working stroke of about 7. inches per 
second and a slightly greater rate of return movement. 

Fluid is supplied to line 58 through a proportional filter 
5 65 and through a pressure relief valve 66 which is set to 

relieve the pressure at a predetermined maximum, the 
pressure when relieved being discharged through vent 
67 to the tank. This-pressure-relief valve; thus assures 
against damage to the system,...being set-tos carry, the 

10 maximum load which the knife will encounterina 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 

15 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 fluid to 
the tank without pressure when the valve 50 is centered, 

* i. e., neither- of its solenoids-being- energized. This pro 
20 - vides for unloading the pump which supplies the fluid pres 

sure when-the-knife is not in operation. . . . . . . 
The main pump for supplying fluid for actuating the 

3-knife is indicated-at-70, being connected with supply 
lines 71 having filter openings 72 located in the sump. 

25 tank 53. The pump 70 is of relatively large capacity, 
and is capable of supplying the fluid at the desired high 
pressure, 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 gallons permin 

80 ute. Such a pump, having this fluid output capacity, is 
rated at approximately 24, horsepower, and would nor 
mally require a correspondingly high output drives or 
motor, in order to be capable of developing the neces 
sary power throughout the working stroke and main 

35. taining the full rate of travel of the knife during its en 
gagement with the workmaterial. However in accord 
cance with the present invention, the pump shaft. 75 car 

...ries an inertia, means, in the form of a fly-wheel, 76 of 

energy to the pump during the peak load period when 
... the knife-engages and passes through the work material 
... on its cutting stroke. A fly-wheel having a weight of 
.300 pounds... and an outer diameter of 19 inches and 

45 rotated at of the order of 1200 R. P.M., has been used 
i. successfully. The fly-wheel is suitably driven through 
... V-belts. 77 from an ? ? 

itself being-of-relatively small horsepower, satisfact 
stresults having been: secured with a pump, as above...de 
ascribed by the use of a motor of about 10 horsepower. 
The system therefore avoids the expens installin 

:: and running a large capacity-motor.: during the 
--time, but makes it possible to actuate the pum 

out substantial-or-noticeable, reduction in speed of out 
an inertia means to which energy, is supplied 
peak period. - - - - - 

drawn during the peak load, period of the cycle 
therefore;im use of the fly-wheel as an inertia means is 

issure from a separate pump, the hydraulic actuating sys 
tem 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: 
nce with different-types of material, etc.. It is: als 

sirable: to provide; for application of:full hydraulic-pres 

a uniform and maximum-rate of withdrawal of the clamp, :regardless of the particulars operating pressure for which . 
75. it has been set...Likewise it is important to provide for 

q : -. , : - ... v «0 . . suficient mass to be capable of imparting a. substantial 
Selective, control of the operation of the knife cylinder 40 ? ??? parung ai su 

ectric-drive motor. 78, the motor 

put from a much smaller capacity motor by the use of 
the cycle and from which energy is 

chis supplied with hydraulic fluid under pres. 

asuresto: return: the clamp on its upstroke, thus: securing 
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a rapid rate of downward travel of the clamp toward 
the pile but without requiring such a large capacity 
pump as to increase the power requirements or to in 
crease the losses. It is also necessary to correlate the 
action of the clamp with that of the knife so that in the 
complete operation 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 referred to. 
The clamp operating motor is indicated generally at 

80 comprising piston 81 movable in cylinder 82. The 
piston is connected by links 83 with a crank 84 secured 
to cross shaft 85 suitably journaled 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 vertical 
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 consider 
ably greater than that above the piston, providing for 
developing a higher pressure to hold the clamp against 
the pile is then required to raise the clamp, the small 
area above the piston making it possible to raise the 
clamp rapidly. 
The clamp valve is shown at 90, suitably being of the 

type known as a four-way closed center valve, solenoid 
controlled and operated by pilot pressure. Pilot pres 
sure is supplied by pressure lines 92 and is discharged 
back to the tank through discharge outlet 94. 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 
incorporated 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 returns discharged fluid from the valve 
90 back to tank 53. 
The separate supply pump for supplying the clamp 

operating pressure is shown at 100, having a filtered in 
take 101 within the tank 53 and connected to supply 
line 102. As shown pump 100 is preferably mounted 
on the same shaft 75 as pump 70 and thus is driven by 
the same motor. The power requirements for operating 
the clamp being substantially less than for the knife, the 
pump 100 may provide for developing approximately 
the same high pressure, for example 1000 pounds per 
square inch, but has an output capacity of only about 
7.5 gallons per minute, thus requiring about 5 horse 
power. 

In order to provide a source of pilot pressure for op 
erating the several valves, an accumulator 105 is con 
nected with each of pumps 70 and 100 through pressure 
lines 106 and 107 respectively, check valves 108 and 
69 being included in the lines to allow one way flow 

only, in the direction to maintain a full pressure supply 
in the accumulator. It will be noted that both lines 52 
and 92 are connected with the accumulator to thereby as 
sure that full operating pressure will be available at all 
times for the actuation of these valves. A separate con 
nection 110 may also be provided from supply line 102 
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 102 and a connecting line 113 leads 
to the clamp valve 90, the relief valve having a dis 
charge line 114 leading back to the tank 53. This pres 
sure relief valve is adapted to release in response to 
the development of the maximum pressure that it is der 
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6 
sired to have in the clamp system at any time, and fur 
thermore to be capable of partial venting so as to pro 
duce any desired pressure between a minimum of sub 
stantially 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 120 leads from the venting part of the relief valve 
112 to a pressure pilot valve 121 which is also solenoid 
controlled. Solenoid 124 is shown diagrammaticaily in 
Fig. 3, and marked "Variable Pressure,” and solenoid 126 
is similarly shown and marked "Full Pressure,” both such 
Solenoids being incorporated in the valve 121. A dis 
charge connection 127 leads from the valve 121 back to 
the tank, and is adapted to return pilot fluid released by 
the valve when set for minimum operating pressure, thus 
controlling the action of pressure relief valve 112 to dis 
charge the main flow through line 114 and establishing 
minimum pressure in line 113. A connecting pressure 
line 130 leads from valve 121 to a manually adjustable 
valve 131, having a control handle 132 conveniently ac 
cessible to the operator, the pressure in line 130 being 
read on gage 133 located on the front of the machine, 
which is suitable marked to indicate the pressure for 
which the valve is set. Through the pilot action of valve 
131, substantially the same pressure is established in line 
113. A discharge line 134 leads from valve 131 back to 
the tank, the valve 131 thus functioning to relieve the 
pressure in the lines 130, 120, and 113 when it arrives at 
the value for which the valve had been set. 
Actuation of pressure pilot 121 therefore either closes 

off the connection to relief valve 112, 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 131, in which case the 
pressure in the entire clamp actuating fluid 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 113, 
and through it to the clamp actuating valve 90. 

In response to the actuation of the "clamp down' 
solenoid 96, pressure fluid is supplied from line 113 
through clamp valve 98 and pressure line 135 to the lower . 
side of piston 81, in the direction providing for down 
ward movement of the piston. In order to provide 
for more rapid introduction of the fluid to the space 
below the piston, to thus enable a faster rate of fall of 
the clamp prior to the time it engages the pile, a supply 
line 136 leads directly from tank 53 to the lower side 
of the piston, a check valve 37 being included in this 
line to allow free inward flow of the fluid but 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 suffi 
ciently rapidly without pulling away from the fluid, 
and this in turn would necessitate the use of a larger 
capacity pump 100. However through the provision of 
this direct supply line 136, the desired high rate of in 
flow of the fluid is made possible without increasing the 
capacity of the pump, and without requiring the develop 
ment of any additional power. It 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 
35 to develop the desired clamping pressure, check valve 
137 at this time closing and preventing escape of fluid 
from the cylinder. 

In response to the actuation of the "clamp up” solenoid 
95, pressure fluid is supplied through line 113 to valve 
90, and from that through line 140 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 in line 140 of such character as to allow free 
flow of the fluid in the direction toward cylinder 80, 
while restricting the flow of fuid in the opposite direc 
tion to a predetermined rate. Thus fluid is supplied 
without restriction to the upper side of piston 81 which 



are illustrated:diagrammatically 
i electric control power is indicat 

- has a relatively small area: thereby providing fors rapid 
filling-of-the-cylinder and correspondingly rapid-rises of 
the::clamp. Bownward: movement of the clamp under 
the action of gravity howeversis controlled by the rate 
of flow of fluid in the reverse directions through meter- 5 back contacts 161 of relay E62 and line 163 to solenoid 
ling valve 142 to thereby regulate and cushion-the descent 126, the: opposite side of which is directly:-connected to 
of the clampito a rate-sufficiently fast to avoid delay in L2. This provides for actuation:of the pilot pressurevalve 
the cycle but not so fast as to result in too sharp, an im- 121 in the direction:to:closeline:120 from the venting 
pact upon engagement of the iclamp with the pile. Ref- port of relief, valve 112 and to establish full hydraulic 
erence is made to copending application. Serial. No. 10 pressure: in the line; 113 leading:to the clamp directional 
654,157, filed March 13, 1946, now Patent No. 2,599,591, . assigned to the same-assignees as this application with 
respect to the features of hydraulic control of the clamp. 

It will-be-understood from the foregoing description 
that adjustment of the manual control valve:131 provides 
for establishing a predetermined fluid pressure in the 
clampihydraulic system 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 132. The controls are preferably such 
that the variable pressure-condition is made effective only. ... 
in the downward or working direction of operation of the 
clamp, the full-or-maximum pressure being uniformly 

in the system-through the proper actuation 
. 

. It is also desirable to provide for control of the clamp 
in response to the operations of treadle 20, to enable the 
operator to bring the clamp it 

part, and is desirable-when locating the pile and 
in determining the line at which the cut will be made. 
For this purpose the treadle is arranged with a link 159 
which is connected to arm, 1513 of a by-pass valve. E52 
which has a discharge line 153 leading back to the tank 
53. A supply fine 155- connects directly with supply 
line. 140, and the arrangement is such: that treadle 29 
which is normally biased to the raised position will 
open-valve 152 to a greater or less extent as the treadle 
is depressed.--thereby bleeding fluid from line. 140 at a 
more or less rapid rate. The controls are preferably 
so arranged that when-the-treadle is depressed, the clamp - 
valve: 90 is in its central position where...both lines. 135 
and 140 are closed, the fluid already present above pis 
ton -81 being retained therein, thus holding the clamp 
in its-raised position. Upon actuation of treadle. 2, 
fluid from line 140 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 
allow-the-clamp to fall slowly, or rapidly, the latter 
taking place when the valve 152 is fully open with the 
entire fluid. Supply being thus: discharged: directly back 
to the tank. Also when fully depressed, the normal 
operating pressure of the clamp is applied in accordance 
with the setting of valve 134. The treadle may be 
stopped-in any position, and upon release and return to 
its normal raised position, the valve : 52 will be closed, ". 

:side of the clamp pressure will be supplied to the upp. 
its-raised position. piston, and the clamp will returnit 

5. The treadle therefore provides for completely flexible 
control of the movement of the clamp. by control of the 
of the machine in the cutting of the pile. . . . . . 
clamp operating fluid, and independently of the cycling 
The circuits for controlling the operation 

several parts of the mechanism:which are firinpo 
providing for the control of the cy 
cated in a diagrammatics way. The 

- and :: the righthandbutton 22are: indi 
control of the sev - - - a " . . . . . - - - - circuits which iwi 
ibed in conjunction with the parts of the mechanism. 
iy described above. - ---- « :?? ? ? ? ? ? ? ? 0 .??? -- -? 

pilot pressure valve 121 when the clamp is being 

lowered position, and 30. 
to enable the operator to drop the clamp either wholly 

35 

of the cutter 
A source of . 

and the 
rtant in 

- . . . . 

of the left-handsbutton:21. Upon actuation; this, button 
establishessas circuit-for the actuation of the pilot-pres: 
sure: valve t2 is to:apply full-pressure to the clamp which 
circuit may betragedfrom:Libutton21, line:160; through . 

waive 53. A circuit for: the actuation of the 'clamp up' . . . 
solenoid 95 in the clamp directional valve 90 may be . . . . . 
traced:from Lºthrough the back, contacts of: righthandi: 
button, 22,5through the closed contacts of switchié5, 

15 through iline:16.6 torswitch: contacts 167,-line 168, nor 
mally closed-switch;contacts E69;andline 170:to one; side 
of solenoid:95, the oppositeside of which is directly-con 

I nected to. L2. usimmediately: upon-the-pressin of the 
lefthandbutton, full pressureris: applied to the Upper:side . . . 

20 of piston 8 and the clamp;is urged to its uppermost posi- is 
tion-againstra:stop formed by engagement of the piston. 
81 with bottom; of; cylinder:80. The system is thus: nor 
mally in clamp:up position...and the clamp is immediate 
ly raised to take; the loa he latch. Switch fó5. is . . . 

25 carried by the clamp itsel has an operating head . . . . 
172-which projects through an opening-in the face of the 

- C. . . . . . . . . . SSS ii iSSJS S S S S S Skkk SSS SSS 

The closing of the lefthand-button also establishes a 
circuit. throughline 175 to a latch, solenoid 176, and the . . . 
pressure having now been withdrawn from the arm. .177 . . . 
associated with the clamp, solenoid,176 is able to rock the 
latch member-178.abgut its pivot i79 to a clearance posi 
tion which will allow the clamp to fall, it bein -. - - - 
stood that when such movement occurs, the crank arm . . . 
84 of the-clamp rotates in a counter-clockwise direction..... 
about the axis of shaft.85. . . . . . . : - . . . . . . . . . . . . . ??? 

40 

e its switch contacts 
i85, thereby establishing a cir om Li through line 
86 to... cause the energization ilenoid 162. Upo 

energization, solenoid 162 is actuated and moves both 
50. 

rline : 
Upon the actuation of the righthand button; a circuit is 60 established fromine 200, through the righth ... 

22, line 291, line-193, switch contacts 194 and line:1.95 to-the-clamp-directienal valve 93, wit 
solenoid:36 and variable-pressure.so 
gized. Also the circuit for solenoi 

65 back contacts of the rig 
· for-energizing-th 
lished through the: 
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trolling the fluid pressure in line 113 in accordance with 
the pressure for which manual control 132 has been ad 
justed. The clamp thereupon descends at the predeter 
mined rate until it strikes the pile, and is then pressed 
against the pile with a force determined by the variable 
fluid pressure so established in the clamp system. 

Actuation of the righthand button 22 also establishes 
a control circuit for initiating the operation of the knife, 
which may be traced from L through lefthand button 21, 
line 200, righthand button 22, line 295 and solenoid 206, 
through switch 207 to L. Switch 207 is normally open 
and is not closed until the clamp crank arm 84 and arm 
177 have moved an appreciable distance, thus assuring 
that the clamp will have already progressed on its down 
ward stroke and be certain to precede the knife. Solenoid 
206 is connected to the latch 208 which cooperates with 
a fixed abutment 210 on the knife connecting rod 38 to 
retain the knife in its raised or inoperative position, but 
until the weight of the knife is taken from the latch, the 
solenoid is ineffective and the knife remains in latched 
position. 
A parallel circuit leads from line 205 through switch 

contacts 212 controlled by the latch 208, lines 213 and 
214 to the "knife up' solenoid 55 embodied in knife valve 
50. Upon actuation, valve 50 is thus energized in the 
direction to cause the introduction of pressure fluid from 
pump 70 through line 6i to the left of piston 41, and the 
knife is accordingly raised to its uppermost position 
against a stop formed by engagement of piston 41 with the 
head of cylinder 40, thereby relieving the load on latch 
208, and enabling the solenoid 206 to release the latch. 
As Soon as latch 208 is released, the switch associated 

therewith opens its contacts 212 and closes its contacts 
216, thereby deemergizing the "knife up' solenoid 55, 
and energizing the "knife down” solenoid 56 through line 
217 and closed switch contacts 218. Fluid pressure 
from pump 70 is thereupon supplied through line 58, 
valve 56 and line 60 to the righthand side of piston 41, 
the piston traveling downwardly at the rate permitted by 
the escape of fluid from the opposite 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 determined by the rate of supply of fluid to the pis 
ton 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 releasing either or both the left 
and right hand buttons, such release opening the energiz 
ing circuit for the "knife down' solenoid 56, the knife 
valve then returning to its center or neutral position 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 maintaining 
clamp pressure upon the pile during this stoppage of the 
knife, and this may be accomplished after having re 
leased the right and left hand buttons, in the following 
manner. To accomplish this result a block 220 is fric 
tionally mounted upon the knife connecting bar 38 and is 
movable over a relatively short travel between fixed stops 
221 and 222, being frictionally carried by the connecting 
bar into engagement with one stop or the other, the bar 
continuing to travel through the stop after such engage 
ment occurs. The block has a cam face 223 on its lower 
side which is adapted to engage the operating end 224 
of a switch arm 225 which is normally urged into circuit 
closing relation with the contacts 167 by means of spring 
226. Thus after the knife has started its downward travel 
and block 220 has moved into engaging relation with the 
operating end 224 of switch 225, a parallel energizing 
circuit for the clamp down solenoid 96 and variable 
pressure solenoid 124 is established from L through 
line 228, switch contacts 229 and line 230, so that the 
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standing release of either or both the left and right hand 
buttons. 
When the knife reaches approximately the bottom of 

its stroke, or immediately prior thereto, an operating 
finger 235 carried by bell crank 36 is moved sufficiently 
far to cause the actuation of a snap action toggle switch 
236 from the position shown where it has closed contacts 
218 to its alternate position where it closes contacts 240. 
The opening of contacts 218 deemergizes the "knife down' 
solenoid 56, and for the extremely brief interval that the 
knife valve 53 requires to travel to its opposite position, 
the flow of hydraulic pressure is relieved. The bottom 
ing of the knife piston 41 in the cylinder determines the 
maximum travel, and the knife connections 32 and 33 
have previously been adjusted so that at this point the 
bottom edge of the knife has cut through the last sheet 
of paper and is in immediate contact with the cutting 
stick. 
As soon as toggle switch 236 is tripped and switch con 

tacts 240 closed, a circuit is established from L through 
normally closed switch 242, switch 240 and line 214 
to the "knife up' solenoid 55, and fluid pressure is there 
upon supplied through line 61 in the direction to cause 
the raising 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 the circuit for the 
knife up solenoid as just described is therefore completed 
directly from L through toggle switch contacts 240, and 
not through either the left or the right hand buttons. 
Retention of the righthand button will maintain the clamp 
in engagement with the pile, while release of the righthand 
button however restores the circuits to their normal con 
ditions and results in return movement of the clamp. 

It is desired however to keep the clamp in contact 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 toward 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 220 after the latter engages the stop. Upon 
withdrawal of the block 220 from switch operating mem 
ber 224, spring 226 restores the switch to the position 
where its contacts 167 are closed, but the circuit for the 
energizing of the "clamp up' solenoid 95 and the full 
pressure solenoid 126 are not completed because knife 
i3 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 
172, closing switch 165, and thereupon energizing both 
the "clamp up” solenoid 95 and solenoid 126. Full pres 
sure 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 been released by solenoid 
176 which occurred upon release of the lefthand button 
so that it stands in latching relation. Toggle switch 184 
thereupon returns to the position where it opens switch 
contact 85, deemergizing relay 162 and thereby solenoid 
126 in valve 121 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 released by solenoid 206 and drops back to latching 
position upon release of the righthand button. 
The advantage of controlling the return movement of 

the clamp in the manner described above will be under 
stood 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, assurance will be provided that the clamp will re 

clamp continues to be actuated against the pile notwith- 75 main in contact with the pile throughout the down strok 



1. 
and for as much-of-the-return'stroke of the knife as 
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 po 
sition: thereby affording a maximum speed of operation 
of the entire machine consistent with good cutting prac- . 
tice. . . . . . . 
... In order to - 
under control of: the foot, treadle. 20, it is necessary to 
actuate the : lefthand - button 21, which first-closes i the 
“clamp up” solenoid .95 and full pressure solenoid 126 
to raise the clamp, providing for release of latch 178 and 
the closing of the energizing circuit for relay 162 in the 
manner previously described. The switch 169 is so ar 
ranged that it normally remains in closed-position when 
the treadle is not operated, but immediately upon the de 

provide for the actuation of the clamp 

15 

pression of the treadle, a connecting pin 250 provides : 
for opening switch contacts 169 providing for deemergi 
zation of the "clamp up' solenoid 95 and full-pressure 
solenoid 126. The clamp directional valve 90 returns to 

: neutral position in which it closes all ports, and the es 
cape of fluid from above piston 81 is regulated directly .-."?? - 
under the control of the by-pass valve 152 in accordance 
with the extent of depression of treadle 20. It will be: 

25 seen that the clamp can thus be stopped in any desired 
-position merely by partially releasing the treadle bút 
without.completely doing so. . . . 

Full depression of the treadle results in closing switch 
contacts 192 which thereupon establishes the same circuit 
as previously described for energizing the "clamp down” 
solenoid 96 and variable pressure solenoid 124, thereby 
establishing the predetermined desired pressure upon the 
clamp to hold it against the pile. . . . . . . 

and restores the raising circuit for the clamp which then 
returns to its fully raised position. Complete control of 

Full release of the treadle recloses switch contacts 169. 
35 

the clamp is thus obtained 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 bottom edge of the 
knife, and in order to accomplish this, the switch 242 is 
provided in the supply 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, preventing the clos 
ling of the circuit to the "knife up" solenoid-55 upon the 
actuation of toggle switch 236. The knife- can then be 
adjusted as desired, following which the restoring of 
switch 242 to the closed position will complete the up - 
circuit for the knife and the cycle will continue from 5 
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 mantially closed in short repeated in 
tervals so as to inch or jog the knife upward by small in- 5: 
crements. . . . . . . . " , . '*' - ', -- ................. 

It may also be desirable at times to provide for imme 

45. 

able, and the clamp operation is controlled 
mains in contact with the pile, whatever its hei ??? ? 
after-the-knife has withdrawn above-the-top of the 

made therein without departing from the scope of the . 
"20 - ... . 

clamp respectively, a hydraulic pump of relatively small. 
30 capacity for supplying fluid under pressure to said clamp 

süre’with whichthe clampis’a 
relationto the height of the pile: 

The entire mechanism is thus highly economical 
protected with regard to the safety of both the operator 
and the machine itself, and is completely flexible to acs. . 
complish whatever result may be desired in the normal operation of a cutter of this type. 
While the form of apparatus herein described const 

tutes a preferred embodiment of the invention, 
be understood that the invention is not limited to this 
precise ‘form of apparatus, and thati changes : máy b? 

invention which is defined in the appended claims. 
What is claimed is: . . 
1. In 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 and a clamp moy. . . 
able toward and away from said table to clamp the work. 
material in position thereon, the combination of separate. 
hydraulic motor-means for actuating said knife and said 

actuating motor, a separate hydraulic pump of relativ 
arge capacity for supplying fluid under pressure to said 
knife actuating motor, a common continuously operating 
drive motor for driving said pumps having a capacity. . . 
sufficient for continuous actuation of said small capacity. 
pump. but insufficient for continuous actuation of said 
large capacity pump at the full capacity thereof, means 
for operating said clamp in correlated relation with said 
knife to clamp the work material on said table |- . . 
vance of the cutting thereof by said knife utilizing energy 
supplied entirely by said drive motor, and inertia means 
associated with said drive motor for supplying additional 
power thereto during the cutting stroke of said knife to 
maintain the speed of travel thereof by maintaining oper 
ation of said large capacity pump at full capacity. . . . . 

2. In 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 and a clamp mov 
able toward and away from said table to-clamp the work 
material in position thereon, the combination of hydraulic 

said knife, hydraulic motor 

diate up travel- of the knife from any actuated down- tio 
stroke position and in order to provide for this opera 
tion a switchbutton 265 is included in a parallel circuit directly connected through line 214 to the "knife up” 
solenoid:55. Thus actuation of switch 265 will imme- er 

e nt 2,182,018 owned by the assignee of the present in 
mherein described thus provides r 

cutting strokes, : 
drive source which . . ? 
the full peak load imposed upon the knife. The knife 

outrequiring the 

ornatic hydraulic cutter with adequate powerfor op 
both the clamp and the knife throughout their r 

ghi c?pacity - m 

diately 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 6 
the control buttons have been released in the meantime, . 
a suitable control for such purpose being shown in Pat 

.uid otherwise be needed to develop?w 
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notor, a separate high pressure low capacity pump for 
supplying fluid to said clamp motor, a common drive op 
erating continuously for actuating said pumps and hav. 
ing a capacity sufficient for continuous actuation of 
Said low capacity pump but insufficient for continu 
ous actuation of said high capacity pump at the full 
capacity thereof, means for operating said clamp in cor 
related relation with said knife to clamp the work material 
on said table in advance of a cutting stroke of said knife 
utilizing energy supplied entirely by said drive, a fly-wheel 
forming part of said drive for supplying additional power 
to said knife actuating pump during the cutting stroke of 
said knife to maintain the speed of travel thereof by maintaining operation of said high capacity pump at full 
capacity, valve means for controlling the operation of 
said motors, an accumulator for storing fluid pressure 
for actuating said valve means, and means for supplying 
pressure fluid to said accumulator for both said pumps. 

4. In 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 and a clamp mov 
able toward and away from said table to clamp the work 
material in position thereon, the combination of hydraulic 
notor means for actuating said knife, hydraulic motor 
means for actuating said clamp, a high pressure high ca 
pacity hydraulic pump for supplying fluid to said knife 
motor, a separate high pressure low capacity pump for 
Supplying fluid to said clamp motor, a common drive op 
erating continuously for actuating said pumps and having 
a capacity sufficient for continuous actuation of said low 
capacity pump but insufficient for continuous actuation 
of said high capacity pump at the full capacity thereof, 
means for operating said clamp in correlated relation 
with said knife to clamp the work material on said table 
in advance of a cutting stroke of said knife utilizing en 
ergy supplied entirely by said drive, a fly-wheel forming 
part of said drive for supplying additional power to said 
knife actuating pump during the cutting stroke of said 
knife to maintain the speed of travel thereof by main 
taining operation of said high capacity pump at full ca 
pacity, and a pressure relief valve connected in the line 
between said clamp actuating pump and said clamp motor 
for controlling the pressure developed by said clamp in 
dependently of said knife actuation. 

5. In a hydraulic cutter having a work table adapted to 
receive the material to be cut, a knife mounted for re 
ciprocation with respect to said table and a clamp mov 
able toward and away from said table to clamp the work 
material in position thereon, the combination of hydraulic 
motor means for actuating said knife, hydraulic motor 
means for actuating said clamp, a high pressure high 
capacity hydraulic pump for supplying fluid to said knife 
motor, a separate high pressure low capacity pump for 
supplying fluid to said clamp motor, a common drive op 
erating continuously for actuating said pumps and having 
a capacity suficient for continuous actuation of said low 
capacity pump but insufficient for continuous actuation 
of said high capacity pump at the full capacity thereof, 
means for operating said clamp in correlated relation 
with said knife to clamp the work material on said table 
in advance of a cutting stroke of said knife utilizing energy 
supplied entirely by said drive, a fly-wheel forming part 
of said drive for supplying additional power to said knife 
actuating pump during the cutting stroke of said knife to 
maintain the speed of travel thereof by maintaining op 
eration of said high capacity pump at full capacity, a 
pressure relief valve connected in the line between said 
clamp actuating pump and said clamp motor for con 
trolling the pressure developed by said clamp independent 
ly of Said knife actuation, and a manually controlled pres 
Sure pilot valve for controlling the setting of said pres 
sure relief valve. 

6. In a hydraulic cutter having a work-table adapted 
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to receive the material to be cut, a knife mounted for 
reciprocation with respect to said table and a clamp mov 
able toward and away from said table to clamp the work 
material in position thereon, the combination of separate 
hydraulic motor means for actuating said knife and said 
clamp respectively, a hydraulic pump of relatively low 
capacity for supplying fluid under pressure to said clamp 
actuating motor, a separate hydraulic pump of relatively 
high capacity for supplying fluid under pressure to said 
knife actuating motor, a common continuously operat 
ing drive motor for both of said pumps having a capacity 
sufficient for continuous actuation of said low capacity 
pump but insufficient for continuous actuation of said 
high capacity pump at the full capacity thereof, means in 
cluding a pair of separate control valves for operating 
said clamp and said knife in correlated relation causing 
said clamp to clamp the work material on said table in 
advance of the cutting stroke of said knife utilizing energy 
supplied entirely by said motor, inertia means associated 
with said drive motor for supplying additional power 
thereto during the cutting stroke of said knife to maintain 
the speed of travel thereof by maintaining operation of 
said high capacity pump at full capacity, and means op 
erable with said control valve for said knife motor for 
freely discharging said fluid pressure when said knife is 
not in operation to unload said knife-actuating pump be 
tween the strokes of said knife enabling the restoring of 
energy to said inertia means. 

7. In 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 and a clamp mov 
able toward and away from said table to clamp the work 
material in position thereon, the combination of separate 
hydraulic motor means for actuating said knife and said 
clamp respectively, a hydraulic pump of relatively low 
capacity for supplying fluid under pressure to said clamp 
actuating motor, a separate hydraulic pump of relatively 
high capacity for supplying fluid under pressure to said 
knife actuating motor, a common continuously operating 
drive motor for both of said pumps having a capacity Suf 
ficient for continuous actuation of said low capacity pump 
but insufficient for continuous actuation of said high 
capacity pump at the full capacity thereof, means includ 
ing a pair of separate control valves for operating said 
clamp and said knife in correlated relation causing said 
clamp to clamp the work material on said table in advance 
of the cutting stroke of said knife utilizing energy sup 
plied entirely by said motor, inertia means associated 
with said drive motor for supplying additional power 
thereto during the cutting stroke of said knife to main 
tain the speed of travel thereof by maintaining operation 
of said high capacity pump at full capacity, said control 
valve for said knife having an open center position pro 
viding for free discharge of said fluid pressure when said 
knife is not in operation to enable the restoring of energy 
to said inertia means between the strokes of said knife. 
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