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2,825,404
HYDRAULIC CUTTING MACHINE

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

Original application September 4, 1948, Serial No. 47,833,
now Patent No. 2,649,153, dated August 18, 1553. Di-
vided and this application February 13, 1953, Seriai
Ne. 336,725

7 Claims, (CL 164—54)

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 hoid-
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 kmife 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 trave]l 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 unmecessary 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.
1t is also possible to contro] 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.

1t 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.

1t 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 hydranlic
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
11, 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 hydran-
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 -clampy *mdependently of the knife, and the |

~--position-of- the-safety -buttons: 21- for--the-left-hand-and
22 for the right-hand arecshown at opposite sides of and

beneath the work-table 11 in position such that the hands .

- of the-operator: whexractuatmg both:buttons; as required
- in-order for the machme to perform a cuttmg operatlon,

tlon of ‘the- kmfe

"Fhe-knife *12 -is- mdrcated somewhat: schematlcally in .

Frg 2;-being-removably-carried -upon -a- knife ‘bar-in-the

nsuaI way;-and-the knife: bar-béing: gurded for-reciprocat- -
=ing-travel -in-guides such-as -27:in-the--frame -of- the -

w machme - A-pairiof links-30,-31-are: seeured-to-the knife

bar -and-have non-circular-connecting ‘bars 32;*33:which
Teé ad]ustable to: provide for the-accurate Jocating of ‘the
‘nife--at-the bottom “of -its 'stroke¢ with-feference to- the
ir ble; so-that -thie" khife wrll cut- ‘through ‘the-last

ingstick provrded below: the: knife; :-A-suifable-construc-
tion: for: thistpurpose is: sshown:in-copénding .application
Serial:No:>678,485; filed: June21,:1946, now Pateiit :No.
iLinks:30and:31 are actuated respectively. by,
bell :cranks”36;: 37, the :action. ‘of "which: is- correlated- by
= -cross:ibar -38; extending; across:: the machrne from ‘ong

< crankto :the; other.
i:The’knifexlinkage: 1s-actuated bya hydraulre motor in-
: drcated ‘at 40 including a double acting piston:41l:movable
srinceylindet 42 and:connected ‘to bell:crank:36 by:means
ofilink:43.:Thus it will-becevident that movement of the
wprston doward: the:left:as:shown :in Fig. 2-will:cause a
-ssdownwardzpull upon both-links 30 and 31; causingthe
knife¢:12:tosmove: downwardly- and: with a .component of
:-sfransversermavement; one-end  traveling. downward ‘at a

i doublesshearing action:in the course-of:the: work ‘stroke.
Jt:will: becunderstdod-that:the:mechanism is.such:that at
wonthes bottom of:the: stroke::the-knife-assumes: a: posxtron
parallel with the cutting stick to;thereby :produce a:uni-

= ~formncutithroughout: 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
dxagrammatlcally 4ti50, such valve conveniently-being of -
the type known as a four-way. open:center.valve,: whlch is
-zisolenoid: controlled -and operated by pilot: pressure.’ The
~::pilot-pressure;is-supplied: through :a pressure line: 52:and
- is-discharged back:ta the: tank; indicated diagrammatical-

Ty at 53, through discharge :outlét-54.. ;The “knifeup” =
-x:solenoid. . isz mdlcated dlagrammatrcally in: Fig:-3-at 55

nd:the “knife. down®solenoid-at 56,:such solenoids-being
incorporated within the valve.50: andservrng to selective-
ly control the application of the pilot: pressure from line
.52, which-is the-power: acthally-used.to move the: main

88 leadmg into-the:knife:valve::50,:and -connections 60
. .-and::61. extend-between: the; knifezvalve:and the. cylinder
+ for- supplying finid-thereta: for -actuating:.the : -knife: on

its down stroke and its up stroke, respectively, A counter-.

“sbalance-valve 62 is-included;in:ling 61:which allows. free -
ﬁow of the fluid from valve:50:to:the:lower or;left hand
:-.side. of-piston: 41.in ‘the direction:to: Taise: the knife, but

yalance: the sustained:load.of the Knife: thus: controlling
.the return flow: of .the; fluid from. beneath:the: piston: dur-

1e--rate -of -descent: of the. knife... - This:valve: is adust-
ble.and is preferably:so: seLthat it balances the weight of
he; knife so-that a-small; pressure is:developed: above:the

ausing-the; knife: 1o moveron:its :downward: or::cutting
stroke-at -a substantiallysunifornr: rate; icorresponding to
he:ate of :supply of fluid to:the pistom: With:a con-
ant-flowof Auid-thraughiout theustroke; it follows:that:
the; piston~and-hencéithe: Knife::continue:ta:meve:at . a-
nsnbstanttally:nmform rate,teven after engagement: thh

= sheetfof “paper- andmerelyftouchxbut ot ¢ut-into the cut-

-z:fastercrate than=the other, sthereby:providing the:desired .

'50

alve -body- from one:position: to: another: ‘away. : from
center.: ~The:main fluid pressure.supply line is:shown at:

which: maintains :a back pressure: fo hydrauhcally counter~-

1g-the:downward.travel. of -the:Knife, t0: thereby regulate:

iston.during: the: downward travel of. the: knifé; thereby -

288404 -

- the pile, With the system as described; the knife has a -
—rate of travel:on-its-working-stroke-of-about 7- inch’estper
second and- a slightly greater rate of return movement.
Fluid is supplied to ling 58 through a proportronal 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 - -

o agamst damage to. the;system,. being- set: to-carry, the
10 “maximum load which, the. knife will: encounter in'a’cutting-
operatlon but relieving the system in response o an €Xcess -
.Joad-so that even in the case of:a solid-obstruction: ift-the
- path of-the knife;-the- valve will- merely open-and ‘release -
“"the .pressure ~before damage “oceurs. - A, ischarge line
15 &8 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,
% 1. es-neither- of -its-solenoids-being-energized. Thls pro-
20 vides for unloading the pump: which-supplies the ﬂurd pres-.
-sure when-the:knife is-not-in- operation.
- The main pump -for supplying fluid- for- actuatmg ‘the
- knife:is-indicated--at - 70; -being - ~connected ~with -supply
e lmes “71-having- filter- opemngs 72 ‘located. in- the;sump -
26 _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: per: min-.
30 -ute.”~ Such a pump, having “this fluid output capacity, is
_rated ‘at approxrmately 24" horsepower, -and_would_nor-
- mally- requrre a correspondingly  high ‘output’ dr1ve or-
-motor, in order to be. capable of developing. the neces-
_sary - power: throughout the :working -stroke and. main= -
35 “taining thé full.rate of :travel of the kiife durmg its_en-
gagement with the work_ material. _However . in accord«_ ;
_.-ance. with. the, present invention,. the pump,_shaft 75 car-
.Iies an inertia. means.in the form- of -a fly-wheel, 76. of

suﬁiclent mass to. be .capable. of imparting a; substantial B

_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’ werght 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
successfully .The -fly-wheel is. suitably dnven through
V-belts. 77 from an.electric. drrve _motor: 78, the -motor’
) 1tself. bemg of. x;elatlvely small horsepower, satlsfactory :
.--tesults having:'been: secured, with a-pump. as above.de
.scribed by: the -use. of -2.-motor ‘of. about -10. horsepower.
-‘The: system therefore avotds the expense. -of: ,nstalhng,
- and:running a- large capacrty -motor -during .the
-.time, -but, makes. it possrble to- actuate the pum
_-.out substantial; or--noticeable. reductlon in_spee ) :
-put. from ;2. much; smaller . capacity motor : by-the use of -
-.an;Inertia. means. to. Wthh energy. is: supplied i th mﬁ- :

5-

peak penod -of: the -cycle -and: from -which -energy. is

drawn -during: the .peak- load; period. of the. cycle.
; use.of :the: ﬂy-wheel as-an inertia means - _;therefo g im-
80 portant in the-hydraulic. system of - the. cutter, and:makes
possible  the - development -of ‘adequate.. power th ;an |
economical; mstallan n-throughout. ) :
-The: clamp ,13- is: actuated by - a..separate . hydrauhc
... motor which is; :supplied: ‘with-hydraulic fluid: under: pres- -
5;, -sure 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 iclamp- it.
- is-desirable:to: be: able ‘to; regulate the -force: -with:which

70e -ance with different:types-of material,;etc.: It is-also:de-
sn:able ta provide:for application of- full: thydraulic: pres-
-rsure,to;retarmithe: clamp on-its upstroke;: this: secunng _

a uniform: and-maximum-rate of withdrawal: of ithe ‘clamp,’
:z:vegardless: of:the: partrcular operating pressure: forswhich -
75t has:been set, : kaew1se it is:important: to- provide:for

:the: clamp: engages:the:pile .of -work: material ‘in-aecord--
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a tapid 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 contrel 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
arez above the piston making it possible to raise the
clamp rapidly.

The clamp valve is shown at 99, 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 162. 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 186 and 167 respectively, check valves 188 and
169 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 162
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 162 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 de-
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K
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, substanfially 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 fromr 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 94.

In response to the actuation of the “clamp dowa”
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 137 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 fiuid,
and this in turn would necessitate the use of a larger
capacity pump 108. 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
135 to develop the desired claniping 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” solenocid
95, pressure fluid is supplied through line 113 to valve
99, and from that through line 140 to the opposite or
upper side of piston 81, in the directicn 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 fluid in the opposite direc-
tion to a predetermined rate. Thus fluid is supplied
without_restriction to the upper side of piston 81 which
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'has & relatwely ssmall area: thereby prov;dmg for rapld B

- filling-of:the: cylinder and- cgrrespondmgly -rapid -fise--of -

- thesclamp,. “Downward: hovement ~of - thé :clamip sunder

the action of gravxty however:is controlled: by ‘therate -

- of:flow -of fluid in: the=reverse idirection>through imeter-
- ing-valve 142:to thereby-regulate and-cushion: the descent
of ithe clampsto asraté-sufficiently-fast-to avoid delaye An,

the :cycle ‘but notsofast :as to-result:in too sharp an-im-
- pact:upon -engagement-of the:clampwith the pile. Ref-

-erence -is ~made’. to" copendmg application. :Serial” No.

7 6547157, fled March 13,1946, now Patent No. 2,599,591,

-assigned to-the- same -assignee: as. thisiapplication with
respect to theifeetures of thydraulic:control :of:the clamp.
~Its will “be-understeod: from:-the foregoing ‘description
that adjustment. of :the;manual control valves13 prbvldss

- for- establishing - a pkedetermmed fluid:pressure -in. the

7 clamp: hydrauhc system which: is:: «effectiveinponithe clamp

“backz'contacts 16
126 :the-opposite: side .of-which is: directly connectedsto .-

-of:the! lefthand~button -21 Upon actuatmn, ihlST‘butmﬂ
establishesza~¢ircuit>for the:actuationsof sthe~pilot:pres: -

‘sureivalve 221:tosapply fall: pressure:torthe clamip which--
fromi gz buttoni21,:line: 160: through -~ .

c1rcu1ttmay Betrags
f:relay 62 - and line:163 ito:solenéid -

- {Fhis provides:foractuation:of the: pllot pressure:valve -

i 121 in-the «direction<to:close: line:i120; from the>venting - -

10

~port.of reliefsvaly

pressure: instheline 113! leading:to the clamp directional
vaive 9.7 A& circuit:for:thecactuation.of ‘the “‘clampiup” -
solencid 95 in the clamp: directional-valve:$0::may:be- -
traceds from Ly:through: theihack ;contacts «of :righthand -

. button,"22;::through-the iclosed .contacts. of :switch 165;"

15

when- in engagement: -with- the:pile: tothereby.-provide -

for:clamping-the - -pile- with a predetermmed force,:such
force being: readily adjusted by: operation -of ¢ :the :manual
control-meriber-132..

“Fhe controls-are: preferably-such

20
" tion-against :a:stop formed-b -engagement:of -the piston- -

that-the-variable pressure- .condition is-made effective only. .
~ mallyin clamp:up position:and. the elamp. is immediate- -

< in‘the downward-or- workmg direction:of ‘operation of: the

E clamp, the- fu}l or-maximum :pressure.-being- umformly -

--gstablishedin-the system: thieugh: the proper: actuatlonr

25°
:'172-which:projeets threugh an; gpening:in‘the face of the -

“of -the’ ‘pilet. pressure-valve :123:-when: ‘the: clamp xs bemg .

o Iaxsed ‘or-moved:toits:inoperative position. |

- “Tt'is also-desirdble to-provide for control- of the: clamp. )

in Tesponse to_ the oberation<of treadle 20, to-enable the
: operator:ito bring-the ‘clamp- Foits”loweted position;” and
* to-endble :the: operator to «drop:the tlamp ‘either: wholly
or in ‘part;.-and’ igidesirable - when Jocating ithe" pile-and
in detenmmng the’ line-:at -which sthe cut-will-be made.
- For thzs “purpose: .the «readle is. -arranged :with’a: link: 158
_'which"is..connected -to. ‘arm .15 of “a. by-pass- valve. 152
which: has-a- discharge line 153 leadmg ‘backito the:tank

53,7 A supply line 155--connects . directly with.:supply - ]
) cxrcuit through line 175 to.a latch, solenoid 176;:and the -

. -Fne-140; and ‘the arrangement is -such-that treadle 20
" which, ' is ~nermally .biaséd to’ the -raised. position. will
open- valve 152 to-a greater-or less -extent as: the treadle

. is depressed,- thereby ‘bleeding - fluid *from: line: 340 at a

<more- or- less -rapid - rate.. “The: ‘controls are. preferably

30

-85
- fully herein
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threugh line7166 tosSwitclr.c

- the:knife edge, extends below “the. clamp,
_in.chtting: relation . with. the

ntacts” 167, :line :168;.mer-
maily.closed:switch:contacts :169:and:line:17¢: 1o ane:side =
of:soleitoid: 95, theoppositesside .of swhich:is:directly: con-
nected:t0: Ly~ "Eth,Immﬁdxatﬂ}y uporn:the-pressing:of the -
lefthand ‘button,:fall: pressuze; :applied to the upper:side
of piston 8% and:fhe.clampiis:vrged:to its-uppermaest.posi-

81 with: bottom; oficylinder -80. “The: syStem is thus.nor-

he latch. :Switch 165.is: -
has;.an-operating- head

iy-raised to take:the:load:
carried::by~the clamp- itsel

* clamp so:that-the head:may be engaged by. 2 pad:173.on.-

the knife bar 22 :whenthe-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.: "Whenhowever-

it.has.cleared th&plle on.it§ retucn stroke,. head. 172 pro--
Jects throu;h the openmg and the .switeh: contacts, 165 Te-
main;open,.f or.,a_.prurpose which. wxll ‘be: c,xplamed more» 3

_The :closing n't"the leﬁ.hand button also estabhshes a

pressure having-now: been w1thdrawn from :the: armi ; 177
asscciated with. the:clamp,.solenoid. 176 is.able to rock the

- latch meimber 178 abeut its, pivot 179 'to a¢learance posic:

- so- arranged {that when:the-treadle is‘depressed,.the:clamp -

valve: 90 /s in-its' central :position::where-both lines 135

-and-149-are-closed, the fluid already present above: pis-

o ton 81 ‘being retained: therein, sthus “holding . the: clamp

in:its-raised. position. . ‘Upon actuation :of: treadle. 28,

“- - fluid from: line ‘140~ is--by-passed . directly: ‘back. to the -

“tank; -and “by suitable manipuiation vof the:treadle; .the

rateof such. withdrawal .of fluid:-can be :controlled:to.

- allow -the -clamp -to - fall 'slowly,.or rapidly,the latter
- takmg “place. when the valve ‘152 :is: fully. open” with. the

50-

“entire- fluid - supply ‘being -thus: discharged:directly -back -

o to sthe - 4ank. “Also” :when fully depressed sthe: normai
operating ‘pressure -of the.clamp-is:applied in accordance

with “the :setting -of - valve 131, "The .treadle. may be

- —stopped n-any :position, and upon-release-and:return to

its-normal ‘raised position, the:valve:§52 will :be closed; - *
‘pressute: will ‘be supplied-to -the upper:side ofithe .clamp.

. piston;-and ‘the -clamp will Tetura: 1o iits. raised: position.

60
- ‘The -treadle - therefore - provides: :for: .completely. flexible -
* contral-of the movement of the «lamp by ‘control of -the-

e clamp opﬂratmg fluid, -and. independently’ of ‘the. cyr'hnm :

- of+the:machine-in the:cutting'of the pile.” .

- The circuits. for-controlling the operaton of \the cuttex
- Allsource of- -

. 'are ﬂluerated dxagrammancc;lly m F1U .

several: parts -of tl*:v mechamsm which : are xmyow't“ut in

: provxdmg {for: the:control-of : tn&cycle ‘are Hkewise indi-"

cated’in“a dlagrammatlc “way.  The:
: and the nghthand bLtton .4;2 are 1'1

Jefthand - l;utton 23"

22 tmsAsuienmd 95 wd il pressure 50 lonoid 126 ‘will .
:released iand the clamp ‘directional -valve =

“will: operate:inthe:directionsto. supply -fiuidbelow-piston =* >
- 8%;an EREEE
e ,esbabhshm by: tne‘metstmg valve 142::

“thersupenthe

: 'lme 185

tion which will: allow the clamp o fall, it “héing; -unders: .-

stood -that when such: movement occurs; the .cragk :arm - -

84 of the- clamp rotates ina Vcounter-c;ocswlse dlrectxon,, v

about the axis'of shaft:85. . . Ll
- As soon .as the latch member 178 is: wﬁhdrawn ‘to ifs.

- clearance, position,.its forked end ¥83 trips switch'drm. 184 -

of.a snap action toggle:switch-to ¢close.its ‘switch contacts
185, thereby.establishing d. circuit from L. Lhrough ].me EEE
186 *to. cause the. eng gxzatlon of“solenoid 162, Upon
energxzatxon -solenoid 162 is actudted ‘and moves bot »
upper- switch -arm 161 and lower switch:arm 188 to ‘the - -
raised. position. .- Assuming that. the righthand “button has -

not yet ‘been actuated; taere i$.no further change ‘in the- .
Vcontrols the “clamp- up” solenoid’ 95 and the full pres:~ .-

* sure solerroid $26: remaining: energlzed the circuit for:the = -
latter being-now completed-from switch-contacts 169, hne -

189 and switch- contacts 596 to'line 163 andfsolenmd 126: -

- Upon the actuation-of -the righthand- button; a‘gireuit is -~

established-From:> Jine ‘Z(H}‘ through the righthand button:
22, line"28%; hne 493, switch-contacts:

i the” cla:mp swillfall-at:the predetermmed rate;' :

nergxzed frém

“The:pilot pressure valversolen 24:
y:thereby:connecting; Iegulatmg %

12 and ‘to:establish :full hydraulic: | -

€, when itds- . .-
pile; or prior to-the time when™. .

94 ~and-line* 195‘ :
“to-the-clamp-directicndl: vafve 98, with:the “clamp-down?:
- soleneid:96 andvariabley pressure: solenexd 124 béing: (115 SR
gized:  Also the-cireuit for scleroid 126s broken-atthe =
. back eontacts. of the: rxghfhand ‘button; | ‘Since tie” ‘circgif -, -7
~for: pnergxzng the-up sdenmd 95 was prekusly estab‘ ERRS

-variable press .
y'é ;sure walv eJSLJn,ﬂm ﬁmdmsnneandtprm’.xdmﬁg\,fcr con;
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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 209, righthand button 22, line 205 and solenoid 206,
through switch 267 to L,. Switch 267 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 216 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” solencid 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 61 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 deenergizing 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 5¢ and line 6% 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 sirikes 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 kuife
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 solencid 96 and variable
pressure solenoid 124 is established from L; through
line 228, switch contacts 229 and line 230, so that the
slamp continues to be actuated against the pile notwith-
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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 deenergizes the “knife down”
solenoid 56, and for the extremely brief interval that the
knife valve 5@ 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 249 closed, a circuit is established from L; through
normally closed switch 242, switch 240 and line 214
to the “knife up” solenoid 53, 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 229 after the laiter engages the stop. Upon
withdrawal of the block 229 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” solencid 95 and the full
pressure solenoid 126 are not completed because knife
13 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
coniact 185, deenergizing relay 162 and thereby solenoid
126 in valve 123 whereupon the pressure in line 123 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 solencid 286 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-
main in contact with the pile throughout the down stroke
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'*and~for as much of ‘the-rétiirn ‘stoke: of the knife ds'is

required to clear- the pile, but as soon as the knifé- has
-‘éleared “the “pile; “whether: the pile:is ‘fngh or Tow, ‘the
“¢lamp will promptly Teledse and réturn-to;its. raised po:
sition;: thereby: affording-a maximum: speed of: operatlen

' “of the “entire machme consistent with: cood cuttmg prac- -

tice: -
In order to provxde for - the actuatron of the clamp

under ‘control of: the: foot- treadle. 20, it is necessary-to

actuate the ‘lefthand - button :21; -which first -¢loses < the !

“clamp : np”-solenocid :95 -and: full: pressure solenoid 126
-to.raise the clamp,. provrdmg for-release-of Tatch-178 and

thie closing: of the energizing-circuit for relay 162 in the. -

“manner - previously: described. - The $witch 169 is'so- ar~

“ranged that it normally. remains‘in closed:position when
the:treadle.is not operated,: but immediately upon the de-

15

press’ion-vof the- treadle, aconnecting pin :250 -provides :

for opening:switch contacts 169 providing for deenergi:
_ zation 'of the- “clamp-up” solenoid 95 .and full-pressure
solenoid 126. The clamp-directional valve 90 returns_fo
“peutral- position in ‘which: it closes all poits;-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 éxtent of depressron of treadle 20.: It will be -
seen that the ‘clamp can thus be stopped in any.desitéd

-position” merely by partrally releasrng the treadle but
without. completely doing so. -

25

“Full dépression of the treadle results in cIosmg swrtch :

. -comitacts 192 which’ thefeupon establishes the same circuit
'as previously described ‘for: energrzmg the. “clamip-down”

solenoid 96 and"variable ‘pressure “solenoid 124, ‘thereby

_-establishing the predetermmed desired. pressure upon the
- ,clamp to hold it against the pile.. .

siJre"wrth whlch the: clamp~1sr apphed is* readﬂy djust-
able, and“the"clanip- operation s controlled “in- direct
Telation “fo ‘the heightvof the: pile:s
mainsdn contact with the pile,-whiatever- its height, until
after-thé-knife has witlidrawn above-the-top of the pile,
The entire “mechanism’ is- thus’ ‘highly - économical; fi y -
protected; with regard to the. safety of both'the: operator ’

and ‘the machine: itself, and is- ‘completely flexible to-ac:s.
‘comphsh whatever result-may -be ‘desired “in the normal—g

‘operation ‘of arcutter of this’ type. -

“While the férm of apparatus herein: descnbed o
tutes ia “preferred ‘embodiment: of“the “invention, At )
e ‘undefstood that ‘the- invention is<not: limited - to ‘:thrs,,
‘precise-forim: of ‘apparafiis, “and . that: changes ‘may be.

-- - made therein ‘without departmg from-the=scope-of ‘the
20

invention: which:is deﬁned in the- appended claLms
What is claimed is:
‘1.7 In’ ashydraulic ‘cutter having-a work table : adapted :
to ‘receive the : material to-be’cut,” a knife mournted’ “for:

reciprocation with Tespact: to-said table-and-a‘ clamp miov::
“able-toward and away from said table to' clamp: the work -
material“in: position: thereon ‘the conibination’ ‘of‘separate -

‘hydraulic motor niéans for- actuatmg ‘said ‘knife ‘and-said

‘clamp respectively, a: hydrauhc pump:of relatively small .~ -

" ‘capatity -for- -supplying fluid under -préssure to-said’ clamp -

*"drive“mdtor - for “driving - said ‘pumps “having-a’ ‘capacity - -
suﬁ? ent for continusus actuation of*said<small-capacity - - -~

“Full:release of the treadle recloses. sw1tch contacts 169, o

“and ‘Testores the: raising circuit- for the” clamp,_rwhl'ch then
' returnsto’ 1ts'fully raised position. ' Compléte- control: of
'the clamp is'thus-obtained by manipulation of the treadle:

It istfrequently 'desirable ‘to provide- for-the: stoppmg :

pf the -knife - at-the-bottom of ‘its stroke, as when it is
“desired-to* adjust-the:position- of the bottom: ec}g’e of the
knife,"and in order toaccomplish 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-
_ing of ‘the circuit-to the “kniféet up™ solenoid- 55 upon-the
- -dctuation-of toggle switch 236. -~ The knife: can”then-be
adjusted s - desired, - following which ‘the “restoring -of

switch 242 to the closed position will compléte the up -

- -¢ireuit ‘for: the~knife -and - the ‘cycle will' continue-from

that” pomt ‘in ‘the -same ‘manner -as  described -above.
‘Wheére: it-is-desirable to inch: the knife- upward,as when'

' 'changrng knives, ‘switch- 242 ‘may be reledsed“to: open

" position- and’then manvally - closed - in'short’ repeated in=
. tervalsso’as’ “to- mch or- ]og ‘the- kmfe upward by small in-- B¢

crements
“It‘may- also’ be desirable at times to provrdleor imme:

diate- up-travel- of the knife - from- any. -actuated down—,_: -
stroke” posmon and’in-order to- prov1de for-this - -Operas .

- tion'a switch' button 265 js ‘ircluded in'a parallel circuit
.- directly: conniected throngh  line 214 to.the ~“knife up”

-solenoid- 55. ~Thus. actuation “of switch 265 will -imnie-- - € i

40

45

actuating-motor, a’separate hydraulic pump-of reIatrver S
large capacity for supplying -fluid under pressure‘to said -

knife actuating motor,.a’ common: contmuously operatmg ;

pump. but insufficient " for - contintious - -actuation-of- said -

large: capacity: pump -at’ theé full capacity ‘thereof, ‘means’
for operating said: ¢clamp in-corrélated-relation- with+said
knife: to- clamp “the “Work material on 'said: fable inad:

vance:of the cutting théreof 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 {0 |

maintain:the speed of travel: thereol by mamtarmng op..r-r
at10n of said large capacity pump at-full capacity: s
‘2.%In"a" hydraulic: cuitter ‘having a:-work table: adaptedr
to teceive:. the: material- to-be-cut, ‘& knife. mounted for
reciprocation with respect to' said: table: and a- clamp-mov:: -
able:toward and way:from said: table to- clamp ‘the work: -

- . matérial:in‘position thereon; th combination of-hydravlic-- :

50

motor sméars for- actudting-said Kuife,- -hydraulic: motor

means for-actuating-said clamp;a- hlgh pressure hlgh cas .-
pacity ‘hydraulic. pump for pplymb fiuid-tosaid ‘knife
motor;: o' .sepatate-high: - Préssu
supplymg ﬂUId to sard clamn ;

4 common-drive:op---
ald' pumps “and hav-

aid"{nifé'uﬁlxzmg' en:
( ’—and a Ay heel form-

diately energize' the knife up solenoid, which Teturns the . - g part-¢
~knife to -its raised" position.” ‘It is also preferable torins-. -8

.. Corporate-a control for: preventmg repeat cycles: unless

the control- buttons ‘have been released inthe: meantrme, B

a-suitable “control for such - purpose being shown in Pat-

ent 2; 182 018 owned “by- the assxgnee of the present ine T

_ventmn

"'ﬁze.,full peak Ioad mposed upon the kmfe The knife

: : ystem “herem descrlbed thus provrdes a fully

& "tomatic hydraulic ‘cutter “with- adéquate” powerfor op- .-
“érition of ‘both' thé clamp:and. the knifé ‘throughiout their. . -
2 tmv §ttokes, “but. withoat* Tequiring ‘the high: capacity. -
g source’ which would otherwise be needed to develop - -1

o g said- igh: pressure’ high ca- ;irj,
PaClty’hydrauhc pump'for supplymg ﬂuld to saxd"{'

‘that"the- c]amp re- -

‘eapacity ‘pump. for . -
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motor, a separate high pressure low capacity pump for
supglying 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 therecf 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
motor 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 fiuid 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, hydraunlic 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 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 cuiting 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-
1y 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 metor, 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 centinuous 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 strcke 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 moter 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 2 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 hydraunlic 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 continnous 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 krife 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 operaticn to enable the restoring of energy
to said inertia means between the strokes of said knife.
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