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This invention relates to cutting machines and more 
particularly to machines for cutting paper and like mate 
rial. 
Power operated cutting machines capable of cutting 

through comparatively thick stacks of sheet material nec 
essarilyinvolve the use of Substantial forces to efect the 
cutting. In order to accomplish even,uniform cutting 
of the stacked sheet material and prevent ragged edges 
it is essential that the stack of material be firnly held 
in position against movement. Such positioning is nor 
mally accomplished by means of a clamp which recipro 
cates immediatelyin back of the cutting blade and Which 
defines the cutting line along which the blade operates. 
In view of the fact that the blade requires large operating 
forcesitis clearthatthe force created bythe clamp during 
the cutting stroke must be at least the equivalent of that 
of the knife blade if the efective position of the Stack is 
to be obtained, 
The pressures present in the knife and clamp mech 

anisms are capable of causing Severe injuries to Workers" 
hands and arms that may be placed accidentaliy Within 
the line of travel of these elements,the haZard being 
particularly troublesome when Some portion of the oper 
ating mechanism,suchasthe knife blade,must be changed 
to compensate for Wear or other adjustments made. 
Further,in many present day cutting machines the 

knife and clamping mechanisms are retained in raised 
position between successive cutting Strokes by means of 
1atches or other similar mechanical locking mechanisms, 
the locking mechanisms being disengaged prior to recip 
rocation of these mechanisms. fn view of the fact that 
during the interim between successive cuts the operator 
wil often find it necessary to place his hands and armS 
beneath the clamping and cutting mechanisms to adjust 
the stack of material to the desired position,possible 
disengagement of one of the locking mechanisms at this 
time represents a potential hazard. Should a latch be 
come accidentally disengaged whie the worker has his 
hands in a vulnerable position,Severe injury could occur 
from the faling of the comparatively heavy knife or 
clamp. 

ítis a principal object of this invention to provide a 
cutting mechanism having a hydraulically operated knife 
and ciamp in which both the knife and the clamp can be 
supportedin raisedinoperative position by preSSures com 
paratively less than those used during the cutting and 
clamping operations. 

ftis another object of this invention to provide a cut 
ting device in which the clamping mechanism can be re 
ciprocated at lower hydraulic pressures than those used 
during the clamping operation. 

Itis another object of this invention to provide a cut 
ting device in which the clamping mechanism can be 
moved to its raised position at relatively high hydraulic 
pressures and Supported at comparatively1ower hydraulic 
preSSureS. 

Another object of this invention is to provide a cutting 
mechanism havinga hydraulically actuated and Supported 
clamp in which the Supporting preSSure is comparatively 
1ess than the clamping preSSure. 

Other objects and advantages of the invention wil be 
apparent from the folowing description,the accompany 
ing drawings and the appended claims. 

In the drawings: 

5 

10 

25 

30 

40 

45 

55 

60 

65 

70 

2 
FiG.1 is afragmentary frontview showingthe relative 

positioning of the cutting and clamping members; 
FIG.2is a Schematic diagram of the hydraulic circuit 

uSed to efect operation of the clamp and knife; 
FIG. 3 is a schematic view with certain parts shown 
??" for clarification of the operating means; 
a? 

FIG.4is a Schematic diagram of a modified hydraulic 
circuitused to efect operation ofthe clampandknife. 
A general type of cutting and clamping apparatus to 

Whichthe presentinvention mayadvantageouslybeadapt 
ed is Schematically Shown in FIG,1. A knife 10 is re 
moyably carried upon a knife barin the usual way,and 
the Knife baris guided for reciprocating travelinguides 
Such as li in the frame ofthe machine,Apair oflinks 
12,13 are Secured to the knife bar and have connecting 
bars í4,15 which are adjustable to provide forthe accu 
rate locating of the knife at the bottom ofits stroke with 
reference to the cutting table,so that the knife will cut 
through the last sheet of paper and merely touch but 
not cut into the cutting stick provided below the knife. 
BarS f4 and 15 are actuated respectively by bell cranks 
?@,17,the action of whichis correlated by cross bar18, 
extendingacroSS the machine from one crankto the other. 
A Suitable construction for this purpose is shown in Pat 
ent No. 2,649,153 issued to the Same assignee as the 
preSent application. 
The knife linkage is actuated by a hydraulic motor 

indicated at 25 including a double actuating piston 26 
moVable in Cylinder 27 and connected to bell crank 16 
by means ofalink28. Thusit willbe evidentthatmove 
ment of the piston toward the left asshownin FIG.1 will 
cause a downwardpulupon bothlinks12and13,causing 
the knife f?to move downwardly and with a component 
of tranSVerse movement,one end travelingdownward at 
a faster rate than the other,therebyprovidingthe desired 
actionin the course ofthe workstroke. It wil be under 
Stood thatthe mechanismis Such thatatthe botton ofthe 
stroke the knife assumes a position paralel with the 
cutting Stickto thereby produce a uniform cutthroughout 
the entire depth of the pile. 

Selective control of the operation of the knife cylinder 
is obtained by means of a Solenoid controled valve 30 
(FIG.2),Suchvalve convenientlybeing ofthetype known 
as an open tandem center valve. Fluid is supplied to 
the valve 3@ by means ofarelativelylarge capacitypump 
31 which draws fluid from tank T through filter32 and 
is capable of pumping fuid at a relatively high rate,for 
example,11 galons per minute. The line 33 leading 
from pump 31 to valve 3@ has a pressure adjusting relief 
valve 34 by means of which the desired maximum operat 
ing preSSure produced within the knife hydraulic circuit 
is determined. When valve 34 opens at the predeter 
mined preSSure for whichitis Set,excess fuid returns to 
tank T. 
As indicated,the valve 30 is self-centering so that 

when neither Solenoid 35 nor Solenoid 36 is energized 
to move the valve from its centered position,the fuid 
flowingthroughline 33frompump3?will circulate direct 
1ythroughthe valve andreturn to tank,thereby requiring 
comparatively ittle pumping pressure from pump 31, 
and hence the load on the drive motor for the pump is 
minimized. Hydraulic lines 37 and 38 lead from the 
otherside of valve 3@to eachend of hydraulic motor25 
to provide for the introduction and removal of hydraulic 
fuidinto and from each end of cylinder27,the direction 
of fluid fow in either of the pipes being reversed upon 
reversal of valve 30from the up to the down position. 
When Solenoid 35 is actuated the Valve 36 is moved 

from its centered position and the fow of fiuidis from 
pump 3? through line 37 into cyinder 27 for action 
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against the left hand face of piston 26 causing the piston 
to move to theright,this movement of the piston reSulting 
in upward movement of knife 10. Meanwhile the fluid 
contained within cylinder 27to the right of piston 26es 
capesthroughline 33andvalve 36into tankT. Converse 
1y,actuation of Solenoid 36 moves valve 30 in the 
opposite directionfrom centerand fluid fiowis frompump 
31 through line 38 into cylinder 27 for action against 
the right hand face of piston 26 to move the knife 10 
down. Thus,solenoid 35will be referred to as the"Up" 
Solenoid and solenoid 36 as the "Down° Solenoid. 
When knife 19is loweredin beginninga cutting Stroke, 

itisimportant that the knife move downwardly ata Sub 
Stantialy uniform rate in order that proper cutting of 
the paper material be efected. If no means were pre 
Sent for controlling the rate of downward movement of 
the knife it would fal freely and,due to its weight,piston 
26would be drawn rapidly toward the left of cylinder27. 
During Such movement the hydraulic fuid contained in 
cylinder 27 to the left of the piston 26 would be forced 
out through line 37 to tank T. Therefore a counter 
balance valve 39isconnectedin line 37to retard the flow 
and cause a low back pressure on piston 27 as it moves 
toward the left but to permit unrestricted fow of fluid 
in the opposite direction. Thus the Knife 10 cannot fall 
freely and propercuttingactionis obtained without hesita 
tion when entering the pie. 
In the center position of valve 30,as long as neither 

Up solenoid 35 nor Down Solenoid 36 is energized,the 
piston 26 is held Stationary,and the knife will remain 
Stationary inits raised orinoperative position. 
The clamp 40is actuated by a Separate hydraulic pump 

41 which has less pumping capacity than pump 31,for 
example 3gallonsper minute,the hydraulic actuating sys 
tem forthe clamp beingessentialy Separate from that ac 
tuating the knife 10. In operating clamp40 itis desirable 
to be able to regulate the force with which the clamp 
engages the pile of material to be cut,because diferent 
types of material require more or less clamping preSSure. 
It is also desirable to provide for a rapid rate of down 
ward travel of the clamp toward the pile but without re 
quiring Such a large capacity pump as to increase the 
power requirements or to increase the losseS. It is 
further desirable to return the clamp to its inoperative 
position and maintain it in that position under a com 
raratively lesser hydraulic preSSure than is normaly 
present during the clamping operation,thus reducing the 
work done by the clamp pump andits drive motor. 
The clamp operating motor is indicated generally 

at45 and comprises a piston 46 movablein a cylinder 47. 
The piston is connected to clamp 40 by a link 48 and a 
crank 49 which is Secured to cross shaft 50 Suitably 
journaled in the frame of the machine. It will be Seen 
that the mechanism is such that the travel of the piston 
46 upwardy as Shown in FIGS.1 and 2 TeSultsin down 
ward clampingmovement ofthe clamp40and,conversely, 
that downward movement of piston 46 causes upward 
movement of clamp 40. The Separate Supply pump 41 
for Supplying the clamp operating pressure has an intake 
pipe 55 leading from filter 56 and tank T. The output 
pipe 58 of the pump is connected to a modified open 
center directional valve 60 and contains a check valve 61 
preventing reverse flow of hydraulic fluid toward the 
pump 41 when the machine is shut down. 
The normal Static condition for the directional valve 

is in a biased position causing the piston 46 to move in 
the direction holding clamp 40 in its raised,inoperative 
position. Thisisindicatedin FIG.2 where the fuid fow 
is directed into line 62 from valve 60 into the upper 
end of cylinder 47,thereby exerting a downward force 
on piston 46 and causing the clamp 40 to rise. Fluid 
beneath piston 46flows through1ine 63 back to valve 60 
and to tank T. 

Since the appication offull or high hydraulic pressure 
into the upperendofcylinder47tomereyhold clamp 49 
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in its raised position is unnecessary and would represent 
WaSted energy,line 62 has a pressure adjusting relief valve 
65 connected thereto by means of a line 66,its outlet 
side being vented to tank T. The pressure as determined 
by relief Valve 65 is relatively low,in comparison with 
that required when the clamp is in engagement with the 
pie. Valve 65 provides Simple and expedient means for 
adjusting the amount of fluid preSSure which will be 
applied to piston 46 in efecting upward movement and 
retention of clamp 40 in its raised position. The pres 
Sure can be adjusted to a Value just Suficient to raise 
the clamp orit can be increased to Some greater Value to 
fulfil the preferences of individual users. The actual 
value of the hydraulic pressure Set by valve 65 will be 
determined by operating experience and Safety consider 
ations. 
The clamp 40 does not depend upon or use hydraulic 

pressure in moving from its raised inoperative position 
to its lowered operative position in contact with the 
work material but is permitted to fall freely and the 
clamping pressure is developed in motor 45 after the 
clamp is down. This feature eliminates the necessity for 
the much larger clamping pump which Would be re 
quiredif the cyinder47 had to be fled with fluid fast 
enough to keep pace with the increase in cylinder volume 
occasioned bythe rapid travel of piston 46. The portion 
of line 62 Iying between the upper end of cylinder 47 
and valve 65 contains a restrictor 67 which limits the 
rate of fuid flow through the line to a Safe maximum. 
The restrictoris usefulin damping the movement of the 
piston to thereby achieve a more uniform and conStant 
descent of the clamp40. 
Movement of clamp 49 in the downward or clamping 

direction is caused by shifting valve 60 to discharge 
fluid from line 62 and simultaneously introducing fuid 
through line 63into the lower end of cylinder47 to move 
piston 46 upwardly. The movement of piston 46in the 
upward direction is efected bythe weight of clamp 40So 
that the piston will actualy tend to move at a higher 
rate of speed than can be brought about through the 
positive introduction of hydraulic fuid. The clamping 
pressure is determined by a relief valve 70,separate 
from valve 65,which is operably connected to line 63 
between valve 66 and the clamp motor 45,the clamping 
pressurein ine 63beingreadable from gauge G. Arela 
tively high pressureis usualiy required for this operation. 
A check valve 71 is located in a connecting line 72 ad 
jacent the lowerend of cyinder47 and when movement 
ofthe piston enlarges the working volume of cyinder 46 
ata rate exceeding the rate ofintroduction offiuid from 
pump 41,the negative pressure created in the lower part 
of the cyinder will cause check valve 71 to open and 
additional hydraulic fluid will be drawn into the cylinder 
from tank T. 
Whether fuid fow is through line 62 into the upper 

end of cylinder 47to cause upward movement of clamp 
40 oris through line 63into the lower end of cylinder 
47 concurernt with downward movement of the clamp, 
the fuid pressures on either side of piston 46can be sep 
arateiy controlled by valves 65 and 70. For example, 
the valve 65can be set to unseat at a relatively low pres 
sure of180ps.i.to 200p.s.i.in ines 62 and 66 and in the 
upperend ofmotor45 holdingthe clamp 40inits raised, 
inoperative position when valve 60 is in its normally 
biased,static condition. Atthe Same time Valve 70 can be 
adjusted to achieve a much higher clamping preSSure of 
2000psi.,for example,in line 63 and the Iower end of 
motor45,when valve 60 is moved to its other operating 
position. 
When valve 60 is moved to its central position the line 

62 is blocked to prevent flow of hydraulic fluid from 
the upper end of motor 45. Concurrent with blocking 
of ine 62 the valve 66 connects both pump Supply line 
58 and line 63 to tank T. While the Weight of clamp 
40 tends to move piston 46 upwardly within cylinder 47, 
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itcannotefect anyactual movement due to thefact that 
fiuidabove piston 46cannot escape through Valve 69 to 
tank T. Controled release offuidthrough line 62 by 
movingvalve 60a slight distance beyond center enables 
accurate lowering of ciamp 4@ under its own Weight 
without the use of a positive operating preSSure from 
pump 4?. 
Whie clamp motor 45is suppied with a continuous 

supply offuid frompump4i when the clamp s raised, 
because valve 69is biased to the position causing Such 
fiow,thevalve39throughwhichfuidis Suppied to Knife 
motor 25 acts only to block the ports at each end of 
cyinder27,Any leakage of fuid from within cylinder 
25foranyreason mightpossiblypermitthe knifeto drif 
fromitsinoperative position. Onetype of hydrauic Sys 
temforaleviatingthis dificulty is described and ciaimed 
inPatentNo.2.667922issuedto the Same assignee as the 
present application. 
Inthe present instance eimination of drifing caused 

byfluid leakage is achieved by connectinga contiquously 
open fuid pressure line 75 to 9Itput ine 58 leading fontheclanppump4itotheknifemotor25ontheside 
causingraising of the knife Asmal_restrigor 2 prer 
ventsany iarge transfer offuidthrough the line 75,and 
acheckWaive73stopsreverseflow offuidfrom theKnife 
totheciamp hydraulic System,Duringiding conions 
fuid ine73süppies relatively Smal quanties of addi 
tionalfuid to tie knife motor25to compensatefor any 
fidiosses,Through the interconnection between the 
separate hydrauic Systems a continuous supply of hy 
?uic fid at a pressure being determined by the 
setting of valve 65,is delivered to the knifesystem.to 
?surèthatthe knifewilbe maintainedinits inoperatiye 
orraised position. - Intheprecedingsystem raising of clanp 49 is efected 
byapplication of fuid pressure fron * low capacjy 
pump 44into cylinder47on the upper side of piston 4@ 
8ince the pressure from pump 4 is relatively 1oy it 
folows thatthe upward movenent of clamp 49 Will be 
comparatively slower than the corresponding upward 
?ov?ment of knife iè due to the fact that the Knie* actuatedbythe highpressurefuid coming frompump 31 
Undernofmal operating conditions Succeeding clamping 
and cuttingstrokes should not be undertaken upti both 
?e knife änd the clamp have returned to the? raised 
positions,Itisthereforen99rtant, in high speed 9pera 
áons,thatthe clamp and knife returnto the raised poSi 
tions as rapidy as possible… 
FIG.4shows a hydrauic system Simiartothe * 

of FiG.2 whichmakes possible the appication9f high 
pressure fuid from pu?p 3? to the upper end of motOr 
?5tomovepiston46downwardy and rase clamp 4@ at 
afaster rate than would be possibie with 9y Bress'e 
fuidcomingfrompump41,Thisis accomplished py the 
use ofa hydraulic ine 30 Whichis connected to line 37 
atone end and to line 62 at the opposite end,a needle 
valve 8í being placed within ine 89_to 9ontro the 
quantity and preSSure of fuid which canfow throughthe 
line. - ? 

Thus,1ine 88 can supply high,PreSSHe fluid to the 
upper end of motor 45, and the left end.9f mOtOr 25, 
Wlen valve 3@is actuated by Up Solenoid 35 to ra* 
bo?htheciamp4@ and the knife 1@ atarapid ra* Of 
course duringthe time thatthe clanPis beng rgiseq by 
fuidfrom pümp3?,the pump 4 is 9perating but it * 
notofanyvaluein raisingthe clamp since its preSSure iS 
materially less than that coming from pun* 3?. The 
Wriablefestrictor67prevents excess reversefow of fuid 
throughine 62and out ofrel?fValve@to tank So that 
suficiént pressure wil be buit up Win motor 45 tO 
efect the desired rapid rise of clamp49, ? 

After the clamp and knife have been raised to their 
uppermost positions,the vayes 39 and @@ are ret'ed 
?iernormaly biased positions,The normal P9si* 
forvalve39 unloadspump31,asbefore Return9f Valve 
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60 to its biaSed position connects the pump 4í to line 
62,and into the upperend of motor45to hold the clamp 
40inits raised position. Since line 86 isconnected to the 
1eft end of motor25 fuid preSSure willalso be Supplied to 
the motor 25 to retain the knife 19 in its raised position 
under the continuing Supply of low pressure fuid from 
pump 4í. Thus the large or high pressure pump 3 acts 
toraise both the clamp and the knife during normal oper 
ating periods butis removed from the hydraulic circuit 
during periods ofinactivity duringwhich periods the Small 
pump 41 Suppliesthepressure to the system. 

Referring to FIG,3,manual operation of clamp valve 
69 can be efected by means of the left-hand lever 90, 
which is operably connected to the valve through pulley 
System 9?,or by means of foot treadle 92 which is also 
connected to the clamp valve 6@ through flexible cable 
93. ?itia? movement of either lever 9@ or treadle 92 
causes the Valve to move to its center position removing 
fluid pressurefrom the bottom of cylinder47and blocking 
fow from the upper end thereof so that clamp 4@cannot 
beginits downward movement untiadditional movement 
of the ciamp valve beyond the centerposition takes place 
and escape of fuid from the upper end of the cyinder 
is permitted. 
To produce a working cycle,immediately folowingthe 

movement of the left-hand lever 9@ or foot treadle 92 
the operator will normaly move a right-hand lever 95, 
this lever actuating an electric Switch 96 to complete an 
electric circuitfrom line L? to the Switch 97through lines 
98 and 99. Switch 97,Which is here shown Somewhat 
Schematically,can be of the double-pole,double-throw 
type to connect one side of the Switch to line Lí through 
1ines 98 or 99 or to connect the other Side of the Switch 
to line L?through line 16@. When Knife l@isinitsraised 
position switch contact ?@5 on bell crank 16 operates 
against Switch 97 completing the circuit from ine 99 to 
Solenoid 36. However,no currentis Supplied to solenoid 
36 unti manualy operated Switch 96 is closed by the 
operatorto connect Iines98and 99,so that valve 3@wil 
be in its normally centered position preventing fow of 
hydraulic fuid either into or from hydraulic motor 25. 
Actuation of Switch 96 and subsequent energization of 
Solenoid36 moves Valve 3@ to the position Supplyingfuid 
to cylinder 27 for action against the right-hand face of 
piston 26 causing downward movement of knife ?@. 
When the knife has progressed to its lowermost posi 

tion the switch contact ?@6on bell crank f6 wil operate 
Switch 97 causing opening of the circuit to Solenoid 36 
and closing of the circuit ?6@ to solenoid 35. This re 
VerSal Wil shift valve 3@ and cause the fuid to fow in 
the opposite direction into cylinder 27. Activation of 
Switch 97efects automatic energization of Downsolenoid 
36 throwing valve 3@ to the position supplying fuid to 
Cylinder27for actionagainstthe right-hand face ofpiston 
26to raise the knife. 
At the time the blade 1@ contacts the cuttingstick the 

Operator normaly releases his grip on both the right and 
left-hand levers and the foot treadle thereby permitting 
valve 6@ to automaticaly return to its biased position 
causing upward movement of the clamp and opening of 
Switch 96. When knife f@ has reached its uppermost 
position the bell crank ?6 will have returned to a position 
where switch contact ?95throws switch 97 to its original 
position and Solenoid 35is deenergized,The Valve 3@ is 
then returned to its open center position and the fuid 
withincylinder27is keptfromfowingineither direction. 
Upon the return of the various parts to theirinopera 

tive positions the large capacitypump 31 wil be unloaded 
and direct its flow into tank T,thereby requiring very 
1ittle power,while the Smal capacity clamp pump 4? 
supplies the system with the particular pressure deter 
mined by reliefvalve 65to keep the knife 1@ and clamp 
4@intheir upper,inoperative positions. 
Whiletheform ofapparatusherein described constitutes 

apreferredembodimentoftheinvention,itistobe under 
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stood that thisinventionis not limited to thisprecise form 
of apparatus and that changes may be made therein with 
out departing from the scope of the invention which i3 
definedin the appended claims. 
Whatis claimedis: 
1. In a cutting machine having a cutting table for re 

ceiving work material thereon,the combination compris 
ing a cutting knife reciprocable in a working Stroke to 
cutthe work material on the table,a clamp movable from 
a raised inoperative position to a lovered operative posi 
tion in clamping engagement with the work materia,a 
reversible hydraulic motor for selectively actuating Said 
clamp in one direction to apply clamping presSure to the 
work material andin the opposite direction to return the 
clamp to its raised inoperative position,a hydraulic cir 
cuitincluding a pair of supply lines operably connected 
to Said motor for Supplying hydraulic fuid under preS 
sure to said motor for operation thereof in forward and 
reverse directions to reciprocate Said clamp,a preSSure 
control valve connected with each of Said Supply lines 
forestablishingseparatepressure conditions for the Opera 
tion of said motor in opposite directions,and means for 
adjusting one said pressure control valve for a relatively 
high pressure to be supplied during the ciamping Opera 
tionandforadjustingthe othersaidpressure controlValve 
to a relatively low pressure for returning Said clamp to 
and retainingitin Said inoperative position. 

2. In a cutting machine having a cutting table for re 
ceivingwork material thereon,the combination compris 
inga cutting knife reciprocable on a forward and reverSe 
stroke to cut the work material on Said table,a clamp 
movable from a raised inoperative position to a lowered 
operativepositioninclampingengagementwith SaidWork 
material,areversible hydraulic motorfor Selectively actu 
atingsaid clampin one direction to applyclampingpres 
sure to the work material andin the opposite direction to 
returnthe clamp to its raisedinoperative position,a pump 
for supplying hydraulic fuid under preSSure,Separate 
supplyconduits for supplying pressure fuid fron Said 
pump to said motorfor forward and reverse operation 
thereof respectively,a control valve for controling the 
supply of said fuid pressure selectively to Said Supply 
1ines to cause operation of Said clamp in Said Opposie 
directions,means for normaly biasing Said control Valve 
in the position to cause the raising of Said clamp,a preS 
surecontrolvalve connectedwitheach ofSaid Supplylines 
forestablishingseparate pressure conditions for the oper 
ation of said motorin opposite directions,and meanS for 
adjusting one said pressure control valve for a relatively 
high pressure to be supplied during the clamping opera 
tionandforadjustingthe othersaidpreSSure control Valve 
to a relatively low pressure for retaining Said clamp in 
said raisedinoperative position. 

3. In a cutting machine having a cutting table for re 
ceivingwork material thereon,the combination compris 
inga cutting knife reciprocable ona forward and reverse 
stroke to cut the work material on said table,a ciamp 
movable from a raisedinoperative position to a lowered 
operativepositionin clampingengagementwith SaidWork 
material,areversible hydraulic motorforseiectively actu 
ating said knife on a working stroke and on a return 
stroke,a reversible hydraulic motor for Selectively actu 
atingsaid clamp in one directionto applyclamping pres 
sure and in the opposite direction to return to Said in 
operative position,a high capacity pump for Supplying 
hydraulic fuid under pressure to Said knife actuating 
motor,a lower capacity pump for Supplying hydraulic 
fuid underpressure to Said clamp operating motor,Sup 
plylines forsupplyingpressurefuidfrom Saidlow capaci 
ty pump to said clamp operating motor,a control Valve 
for efecting selective application of fuid pressure from 
said high capacitypump to cause the forward and reverSe 
travel of said Knife,a control valve for selectively con 
trollingthe supply offuidpressurefrom Said Iow capacity 
pump to Said clamp motor,means for controling the 
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preSSure produced by Said high capacitypump,a preSSure 
control vaive connected witheach of Said Supply ines for 
establishing Separate pressure conditions for the opera 
tion ofsaid clamp motorin opposite directions,and means 
for adjusting one Said preSSure control valve for a rela 
tively high preSSure to be Supplied during the clamping 
operation and foradjusting the other Said pressure control 
valve to a relatively iow pressure forretaining Said clamp 
in Said inoperative poSition. 

4. fn a cutting machine having a cutting table for re 
Ceiving Work material thereon,the combination compris 
ing a cutting knife reciprocable Cn a forward and reverse 
Stroke to cut the Work material on the table,a hydraulic 
circuit including a high capacity pump operatively con 
nected to a reversible motor for efecting reciprocation 
of Said knife on Said forward and reverse stroke,a clamp 
movable from a raised inoperative position to a lowered 
operative positionin clampingengagement with Said work 
naterial,a reversible hydrauic motorforselectively actu 
ating Said clamp in one direction to apply clampingpres 
Sure to the work material andin the opposite dircction to 
return the clamp to its raised inoperative position,a low 
capacity pump for supplying hydraulic füid under prcs 
Sure to said clainp operating motor,Supply lines for sup 
pfyingpresSure fron Said low capacitypump to Said clamp 
mOtor,a preSSure control Valve connected With each of 
Said Suppiy lines for establishing Separate pressure condi 
tions for the operation of Said clamp motor in opposite 
directions,means for adjusting one Said preSSure control 
valve for a relatively high pressure to be supplied during 
the clamping operation and for adjusting the other Said 
Pressure controi valve to a relatively low pressure for 
retaining Said clamp in Said inoperative position,and 
meansfor SupplyingpreSSure from Said loycapacitypump 
to said Knife motor to maintain the knife in its inopera 
tive position. 

5. In a cutting machine having a cutting table for 
receiving work material thereon,the combination com 
prising a Cutting knife reciprocable on a forward and 
reverse stroke to cut the work material on the tabe,a 
hydraulic circuit including a high capacity pump opera 
tively connected to a reversible motor forefectingrecip 
rocation of Said knife on Said forward and reverse Stroke, 
a clamp movable from a raised inoperative position to a 
iowered operative position in clampingengagemcnt with 
Said workmaterial,a reversible hydraulic motorforselec 
tively actuating Said clamp in one direction to apply 
clamping preSSure to the work material and in the oppo 
site direction to return the clamp to its raisedinoperative 
position,a iow capacity pump for Supplying hydraulic 
fuid underpreSSure to Said clamp operating motor,supply 
ines for Supplying preSSure from Said loy capacity pump 
to Said clamp motor,a pressure control valve connected 
with each of Said Supply lines for establishing Separate 
preSSure conditions for the operation of Said clamp motor 
in opposite directions,means for adjusting one Said pres 
sure control valve for a relatively high pressure to be 
Supplied during the clamping operation and for adjusting 
the other Said pressure control valve to a relatively low 
pressure for retaining Said clamp in Saidinoperative posi 
tion,a continuously open Supply line for Supplying pres 
Sure fuid from Said low capacity pump to said knife 
motorto maintain the knifeinitsinoperative position,and 
flow controlling means in Said open Supply line limiting 
the rate offow of fuid therethrough. 

6. In a cutting machine having a cutting table for re 
ceiving work material thereon,the combination compris 
ing a cutting knife reciprocable on a forward and reverse 
stroke to cut the work material on the table,a hydraulic 
circuit including a high capacity pump operatively con 
nected to a reversible motor for efecting reciprocation 
of Said Knife on Said forward and reyerse stroke,a clamp 
movable from a raised inoperative position to a Iowered 
operative position in clampingengagement with said work 
material,a reversible hydraulic motor for selectively 
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actuating sad clamp in one direction to appy clafüping 
preSSure to the Work material and in the opposite direc 
tion to return the cianp to its raised inoperative position, 
a low capacity pump for Supplying hydrauic fuid under 
pressure to Said clamp operating motor,Supply lines for 
Supplying pressure from Said iow capacity Pump to Said 
ciamp notor,a pressüre control valve connected with 
each of said Suppiyines forestabishingseparate pressure 
conditions for the operation of Said ciamp motor in 
opposite directions,means for adjusting one Said pres 
sure control valve for a relatively high pressure to be 
supplied during the clamping operation and for adjusting 
the ofher said pressure control valve to a relatively low 
pressure for retainingsaid clamp in Saidinoperative posi 
tion and means for Supplying preSSure from Said high 
capacity pump to Said clamp motor to return Said clamp 
to its inoperative position and from Said low capacity 
pump to said knife motor to maintain the knife in its 
inoperative position. 

7. Hn a cutting machine having a cutting table for re 
ceiving work material thereon,the combination com 
prising a cutting knife reciprocable on a forWard and 
reverse stroke to cut the work material on the table,a 
hydraulic circuit inciuding a high capacity pump opera 
tivelyconnected to areversible motorforefectingrec?ro 
cation of said knife on said forward and reverse Stroke,a 
clamp moyable from a raised inoperative position to a 
iowered operative position in clampingengagement with 
said work material,a reversible hydraulic motorfor Selec 
tively actuating said clamp in one direction to apply 
clamping pressure to the work material and in the oppo 
site direction to return the clamp to its raisedinoperative 
position,a low capacity pump for Supplying hydraulic 
fiuid underpressureto Said clamp operatingmotor,Supply 
inesforsupplyingpressure from Said low capacity pump 
to Said clamp motor,a preSSure control Valve connected 
with each of said supply lines for establishing Separate 
pressure conditions forthe operation of Said clamp motor 
in opposite directions,means for adjusting One Said pres 
sure control valve for a relatively high pressure to be 
supplied during the clamping operation and for adjusting 
the other said pressure contro valve to a relatively loW 
pressure forretainingsaid clampin Saidinoperative posi 
tion,a continuously open supply line for Supplying pres 
sure fuid from Said high capacity pump to Said clanp 
motorto return Said clamp toits inoperative position and 
fron said 1ow capacity pump to Said Knife motor to 
maintain the knife in its inoperative position,and Valve 
meansin said open Supply line limiting the rate offioW 
offluidtherethrough, 

8. Hn a cutting machine haying a cutting table for re 
ceiying work material thereon,the combination com 
prising a cutting knife reciprocable on a forward_and 
reverse stroke to cut the work material on the table,a 
hydraulic circuit inciuding a high capacity pump Opera 
tively connected to a reversible motorforefecting recip 
rocation ofsaid knife onsaid forward and reverse Stroke, 
a ciamp movable from a raisedinoperative position to a 
1owered operative position in claneping engagement with 
saidworkmaterial,areversible hydraulic motorfor Selec 
tively actuating Said clamp in one direction to apply 
clamping pressure to the work material and in the op?o- 
site direction to return the clamp toits raisedinoperative 
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positiGf a ioy capacity pump for Suppiying hydrauic 
fuid preSSüre to Said ciafng operating motor,supply ines 
for Supplying pressure from Said loy capacity punip to 
Said c?amp motor,a pressure control vaive conaected 
with each of Said Supply ines for establishing Separate 
preSSure conditionsfor the operation of Said clamp motor 
in opposite directions,fneans for adjusting one Said pres 
Süre control valve for a relatively high pressure to be 
supplied during the clamping operation and for adjusting 
the other Said preSSure contro yalve to a relativeiy low 
preSSure for returning Said clamp to and retainingit in 
Saidinoperative position,a continuousiy open Supply ine 
for Supplying preSSure fuid from Said Iow capacitypump 
to Said Knife motor to maintain the knife inits inopera 
tive position,and means in Said open Supply line pre 
ventingreversefiow offuid therethrough. 

9. ?n a cutting machine having a cutting table for re 
ceiving work material thereon,the combination com 
prising a cutting knife reciprocable on a forward and 
reverse stroke to cut the Work material on Said table,a 
ciamp movable from a raised inoperative position to a 
?owered operative position in clamping engagement with 
said work material,a reversibie hydraulic motor for 
Selectively actuating Said knife on a working stroke and 
ona return stroke,a reversible hydraulic motorfor Selec 
tively actuating Said clamp in one direction to apply 
clamping pressure and in the opposite direction to return 
to said inoperative position,a high capacity pump for 
supplying hydrauic fuid uader pressure to said knife 
actuating motor,a low capacity pump for Supplying 
hydraulic fuid under pressure to Said ciamp operating 
motor,Supply lines for Supplying preSSure from Said low 
capacity pump to said clamp motor,a first control valve 
having operative positions for efecting Selective applica 
tion of fuid pressure from Said high capacity pump to 
cause the forward and reyerse travel of Said knife,means 
in Said first valve defining a centered position interme 
diate said operative positions for unloading Said high 
capacitypümp andretainingfluid Within Said Knife motor, 
a Second control valve having operative positions for 
selectively controling the supply of fuid pressure from 
Said low capacity pump to Said clamp motor,means for 
controling the pressure produced by Said high capacity 
pump,apressure controivalve connected witheachofsaid 
Supply ines for establishing Separate preSSure conditions 
for operation of Said clamp motorin opposite directions, 
and means for adjusting one Said pressure control Valve 
for a relatively high pressure to be Supplied during the 
clamping operation and for adjusting the other Said pres 
sure control valve to a relatively Iow pressure for return 
ing Said ciamp to and retaining it in said inoperative 
position. 
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It is hereby certified that error appears in the above numbered pat 
ent requiring correction and that the said Letters Patent should read as 
corrected below? 

Column 4,1ine 58,for "concurernt' read ?? co?current ??; 
column 5,1ines 2O and 21,for "a continuously open" read 
?? an auxiliary ??; column 8,1ine 35,after "motor" insert 
?? only when said knife is moved substantially to the limit 
of its reverse stroke ??; line 61,for "a continuously open" 
read ?? an auxiliary ??; same column 8,1ine 63,after 
"position," insert ?? check valve means preventing reverse 
flow from said circuit of said knife motor through said 
auxiliary supply line,??; column 9,1ines 14 and 15,after 
"position" insert a comma; line 15,after "and" insert 
?? Circuit ??; line 16,after "motor" insert ?? only ??; line 
17,after "and" insert ?? to apply pressure ??; 1ine 18,after 
"motor" insert ?? only ??; same column 9,1ine 34,for "under" 
read ?? to ??; Column 10,1ine 2,after "fluid" insert ?? to ??; 
line 12,for "a continuously open' read ?? an auxiliary ??; 
?ine 16 strike out "reverse"; same line 16,after "therethrough" 
insert ?? from the Circuit of said knife motor into the Circuit 
of Said low CapaCity pump ??; same column 10,after lige 63, 
add the following reference: 
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