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John H. Maude, Werdun, Quebec, Canada, assign 
or to Dominion Engineering Works inted, 
achine, Quebec, Canada 

Application October 7, 1941, Serial No. 414,004 
7 Ciams. (C. 2-38) 

This invention resides primarily, in the pro 
vision of means for speeding up the pressing 
cycle of hydraulic presses and is particularly 
useful in connection with high Speed presses in 
which a prefill valve is provided to facilitate rapid 
flow of fuid from a storage tank to the pressing 
cylinder during a working stroke of the pressing 
ram and rapid return of the fuid from the press 
ing cylinder tothe storage tank during the return 
stroke of the ram. In such presses the time re 
quired to complete the pressing cycle is substan 
tially reduced by the rapid filling and emptying 
of the pressing cylinder which is made possible 
by the relatively large flow passage which the 
prefill valve provides between the pressing cylin 
der and the storage tank. However, with the 
presses and control mechanisins now available 
it is not possible to take ful advantage of the 
maximum extent to which the power stroke of 
the movable ram or die of the press may be 
speeded up by improving the design of the pre 
fill valve since this would result in the platen or 
die coming in contact with the work while travel 
ling at such a high rate of speed as to impose 
severe shock stresses on the work or on the work 
ing parts of the press. 
With the foregoing in mind an inportant fea 

ture of the invention resides in the provision of 
means for controlling the operation of the press 
so that the movable die or platen is caused to 
travel at an exceptionally high rate of speed 
during the idling portion of the power stroke and 
is then slowed down so that it contacts the work 
while travelling at the proper pressing speed. 
In this way the maximum speeding up effects 
obtainable by improvements in the design of pre 
fill waves may be utilized without danger of sub 
jecting the work or press to excessive shock dan 
age due to the movable platen or die coming in 
contact with the Work while travelling at an ex 
cessive rate of speed. 

In the preferred embodiment of this invention 
the rate of speed at which the movable platen 
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the push back space of the pressing cylin 
e 
Another feature of the invention resides in the 

provision of a novel cam mechanism for operat 
ing the s?ow down valve in properly tined rela 
tion to the movement of the movable die or 
pateni. 
Another feature of the invention resides in 

the provision of a can mechanism including 
cams which, in addition to controlling the action 
of the slow down valve, also control the operation 
of the main working or reversing valve through 
which pressure is alternately supplied to and 
exhausted from the pressing and push back 
chambers of the cylinder containing the ran 
which operates the platen or die. 
Another feature of the invention resides in 

the provision of a novel cam mechanism which, 
while particularly useful for operating the pre 
viously mentioned slow down valve, is also in 
tended for general application in connection with 
hydraulic presses and in any other relations il 
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or die travels during the power stroke of the : 
press is controlled by a "slow down' valve which 
is held open to permit the platen or die to move 
at maximum speed until the die or platen ap 
proaches within a predetermined distance of the 
work, whereupon the valve is partially closed to 
slow down the platen or die so that it completes 
the idle portion of its pressing stroke and meets 
the work while travelling at the predetermined 
pressing speed. The "slow down” valve is pref 
erably interposed in a pressure fluid line through 
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which pressure fluid is supplied to and exhausted 

which it may usefully be employed. 
Other features and advantages of the inven 

tion will be more readily understood from the 
following detailed description and accompany 
ing drawings, in which 

Fig. 1 is a diagrammatic view illustrating the 
application of my invention to a hydraulic press. 

Figs, 2 and 3 are diagrammatic views illus 
trating different working positions of the can 
mechanism which controls the operation of the 
slow down waive. 

Figs. 4, 5 and 6 are diagrammatic views illus 
trating different operating positions of a can 
and toggle mechanism which controls the opera 
tion of the main working or reversing valve. 

Fig. 7 is a diagrammatic view illustrating the 
manner in which the can controlling the opera 
tion of the main working or reversing valve co 
operates with the cam controlling the slow down 
valve to effect the resetting of the slow down 
valve after each operation thereof. 

Fig. 8 is a vertical sectional view illustrating 
a preferred construction and assembly of the 
component parts of the cam mechanism pro 
vided for controlling the slow down valve and the 
main working or reversing valve. 

Fig. 9 is a sectional view taken substantially 
along the line 9-9 of Fig. 8. In this view the re 
versing cam is shown rotated through an angle 
of approximately 180" from the position shown 
in Fig. 8. fio is an enlarged detail view of a portion 



2 
of the cam which controls the main working or 
reversing valve and 

Fig. 11 is a side elevation of the can portion 
appearing in Fig. 10. 

In the present drawings I have shown only 
those parts of a hydraulic press which are neces 
sary to an understanding of my invention. Such 
parts comprise the movable platen 5, main cylin 
der 6, prefill valve , prefill tank 8, pump 9, Pump 
driving motor 0, storage tank and the main 
working or reversing valve assembly 2. Platen 
5 is carried by the main ran 3 which divides 
cylinder 6 into an upper pressing chamber and 
a lower push back chamber 8. In the present 
instance I have shown a prefill valve of the 
type described and claimed in the co-pending 
application of W. P. Muir and J. H. Maude, filed 
July 6, 1938, under Ser. No. 216,318, now aban 
doned. Since this valve is fully described in 
said co-pending application the following brief 
reference thereto is deemed sufficient for present 
purposes. 
The movable valve member 6 is urged to its 

seat T by the valve closing spring Ba. Located 
directly above the valve stem 9 is a pressure 
operated plunger 2 which is normally held in a 
raised position by a spring 22 acting against a 
piston head 23 provided at the upper end of the 
plunger. When ram 3 commences to move 
downwardly on its working stroke valve 6 opens 
automatically against the resistance of spring 
8a to permit flow of fluid from tank 8 to the up 

per end of cylinder 6. During the working 
stroke of ram 3 the prefill valve 6 remains open 
until further downward movement of the platen 
5 is resisted by engagement with the work. The 
resulting rise in pressure in cylinder 4, to which 
fluid pressure is being pumped through line 26, 
causes valve f6 to close against its seat and 
to remain closed until the movable valve member 
of the main control valve assembly 2 is shifted 
to a return stroke position. When this occurs 
part of the pressure fluid supplied to the push 
back chamber 8 through the fluid pressure line 
26 passes through line 24 and serves to force the 
piston 23 and plunger 2 downwardly to open 
valve 6 so that during the return stroke of the 
ram 3 part of the fluid previously supplied to 
the pressing chamber 4 is returned to the tank 
8. This operation of the prefill valve will be 
more clearly understood from the following de 
scription of the construction and operation of the 
main working valve 2. 
As here shown the main working valve as 

sembly 2 comprises a valve member 28 working 
in a valve casing 29. Member 28 is provided 
with an annular port 30 and a full length axial 
port 3. These ports cooperate with the valve 
casing ports 32, 33, 34 and 35 in the following 
later. 
When valve member 28 is in the position shown 

in Fig. 1 pressure fluid is pumped to the main 
pressing chamber 4 from the pressure side of 
pump 9 through supply line 35a, ports 32, 30 and 
34 and line 25. At the same time fluid previ 
ously supplied to the push back chamber 8 is 
exhausted from said chamber through line 26, 
ports 35, 3, 33 and line 36 to the sump storage 
tank . In this position of valve 28 a working 
stroke of the press ram 3 is effected by the pres 
sure fluid supplied to the pressing cylinder 4. 
As previously stated the prefill valve 7 opens dur 
ing the downward movement of the ram 3 to en 
Sure a rapid filling of the pressing chamber 4, 
the prefill valve remaining open until it is forced 
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closed by the increased pressure developed in 
the pressing chamber 4, when the platen 5 or 
the pressing die carried by the platen comes in 
contact with the Work, - 
When valve member 28 is shifted to the return 

stroke position shown in Figs. 4 and 5 pressure 
fluid is pumped to the push back chamber 
through the supply line 35a, ports 32, 30 and 
and line 26. At the same time part of the fuid 
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previously supplied to the pressing chamber 4 
is exhausted therefrom through line 25, upper 
part of valve casing 29 and line 36. In this posi 
tion of valve member 28 a return stroke of the 
pressing ram 3 is effected by the pressure fluid 
supplied to the push back chamber 8 and a part 
of this pressure fluid is diverted, as previously de 
scribed, through line 24 to hold the prefill valve 
open so that part of the fluid previously sup 

plied to the pressure chamber 4 is permitted to 
pass rapidly into the prefill tank 8. 
Valve member 28 is secured to the upper end 

of an operating plunger 38. The lower end of 
this plunger is connected by toggle links 39 and 
40 to a toggle arm 4 formed integral with a man 
ually operable valve actuating lever 42. The 
lever 42 is loosely mounted on a pivot shaft 43 
contained in the lower portion of box 44. Link 
40 is provided with a shaped stop 45 which en 
gages a similar stop 46 of link 39 to prevent fur 
ther anti-clockwise rotation of the latter about 
the connecting pin, 47 when said links are dis 
posed in the position shown in Fig. i. In the po 
sition shown in Fig. I clockwie movement of tog 
gle arm 4 of lever 42 from the substantially ver 
tical position shown is prevented by engagement 
of lever 42 with the lower end of the lever slot 
44a provided in the control box 44. 
When the press is making a power stroke the 

valve member 28, plunger 38, toggle links 39 and 
40 40, toggle arm 4 and lever 42 are positioned as 
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shown in Fig. 1. In this position of the parts 
the two links 39 and 40 become, in effect, a single 
rigid link by reason of the fact that the shaped 
stop 45 on link 40 is engaged with the shaped 
stop 46 on link 39 to prevent further anti-clock 
wise rotation of link 39 with respect to link 40. 
Consequently (considering links 39 and 40 as one 
rigid link in a toggle system having one end pivot 
at shaft 43 and the other end pivot at the pin 
49 connecting plunger 38 with the upper end of 
link 39), it will be seen that with the toggle arm 
4 in the vertical position shown in Fig. 1 the 
toggle System will be locked against collapse be 
cause the pin connection 50 between link 40 and 
toggle arm 4 f is positioned to the right of the 
center line between shaft 43 and pin 49, it being 
remembered that lever 42 is held against further 
clockwise movement by the lower end of the lever 
slot 44a and that stops 45 and 46 are holding 
link 39 against further anti-clockwise movement 
relative to links 40. A trip lever 52 is loosely 
mounted on an intermediate pivot shaft 53 con 
tained in the box 44. The upper end of lever 52 
is positioned opposite the pin connection 47 be 
tween the links 39 and 40 while the lower end of 
said lever is positioned to be engaged by the inner 
end of a horizontally slidable tappet rod 53a. 
Tappet rod 53a is slidably mounted in casing 44 
in any suitable manner so that the outer end 
portion of said rod passes outwardly through the 
wall of the casing and is disposed in the path of 
movement of the arm 54 of a bell crank lever SS 
which is pivoted to a suitable bracket 56. The 
remaining arm 57 of the bell crank lever is con 
nected to the upper end of a link 58 the lower 
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end of which is adjustably connected as at iš 
to one end of a cam operated lever . The can 
operated lever Se is mounted to swing about a 
pivot B and carries a roller 2 which rides the 
surface of a reversing cam S. Cam is fixed 
to rotate with a shaft is which is driven by gears 
BB, 67, B8 from a rack is carried by and mov 
able with the platen 5. 
When the ran 3 has completed its power 

stroke, or a predetermined portion thereof, as 
determined by the setting of the can S, the 
lift portion 70 of said cam engages the roller 
and lifts the free end of the link D. The re 
sulting upward movement of link 58 moves the 
bell crank lever 55 in a clockwise direction so 
that the arm 54 of the bell crank lever acts 
against the tappet rod 5.3a to move the latter 
to the right against the lower end of lever 52. 
The upper end of lever 52 is thus swung to the 
left and acts to shift the pivotal connection 4 
between the links 39 and 40 to the left of the 
center line between the shaft 43 and the toggle 
pin 40 (see Fig. 6). The toggle links 39 and 
40 then collapse to the position shown in Fig. 4 
permitting the valve 28 to move downwardly 
from the power stroke position shown in Fig. 1 
to the return stroke position shown in Figs. 4 
and 5. The instant at which the toggle links 
are collapsed to permit shifting of valve 28 from 
the position shown in Fig. 1 to the position shown 
in Figs, 4 and 5 may be varied in relation to the 
power stroke of the ram f3 by changing the 
angular setting of the cam 63 as hereinafter de 
Scribed. 

the shifting of the valve member 28 from the 
return stroke position shown in Figs. 4 and 5 
to the power stroke position shown in Fig. 1 
may be accomplished in the following manner: 
With the parts in the position shown in Fig. 4 
the lever 42 is first raised to shift the toggle 
arm 4 and the links 39 and 40 to the position 
shown in Fig. 5. With the parts in this new 
position lever 42 is then swung downwardly to 
sucessively shift the arm 4 and the links 39 and 
40 to the position shown in Fig. 6. During this 
last motion plunger 38 and valve 28 are moved 
upwardly since the two links 39 and 60 become 
rigid in the position shown in Fig. 5 by reason 
of the fact that the shaped stops 45 and 46 pre 
went further counterclockwise rotation of link 
9 with reference to link 40. In connection with 

this resetting of the toggle mechanism it will be 
understood that the lever 52, tappet rod 53a, 
bell crank 5.5, link 58 and can operated lever 
to resume the position shown in Fig. 1 as soon i 
as the can lift 70 passes beyond the roller 62. 
The slow down valve provided in accordance 

with this invention comprises a valve member 72 
working in a valve casing 73 included in the 
fluid line 26. Walve member 2 is normally held 
in a fully open position by a spring a working 
against the valve stem 74. As long as this valve 
remains open during, the power stroke of the 
ran 3, the exhaust of fluid from the push back 
casing 8 via fluid line 26 is unobstructed and 
permits the ram 3 to descend at maximum 
speed. At a suitable instant prior to engage 
ment of the work by the platen 5 or the tool 
carried thereby the valve T2 is shifted from the 
fully open position shown in Figs. 1 and 2 to the 
throttling or partially closed position shown in 
Fig. 3. In this latter position of valve T2 the 
flow of fluid from the push back chamber 
through the valve casing 73 is throttled down so 
that the descending speed of the ram 3 and the 
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stem 74. 
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platen is sufficiently reduced so that the plater 
5 or the tool carried thereby is brought in con 
tact with the work while traveling at pressing 
speed the shifting of the valve 2 from the 
position shown in Fig. to the position shown 
in Fig. 3 is accomplished through the agency 
of the control cam mechanism generaily in 
dicated at . This nechanism includes a bell 
crank lever 77 pivoted to a bracket portion 8 
of the valve casing . One area 9 of ever 
is fitted in a groove provided in the Wave 

The other arm of lever is con 
nected by a link 2 to the free end of a can 
operated lever 8, the remaining end of the 
last mentioned lever being pivoted as indicated 
at 8. Lever 83 is provided with a stop 8 and 
with a pair of swinging links 87 the later hav 
ing their upper ends pivoted to opposite sides 
of the ever. A roiler is carried between the 
lower ends of links and is disposed to ide 
the edge of can 89 which is driven from the 
same shaft (65 which drives the reversing care 
B3. During part of the power stroke of the ran 
the lever 83, links 8, roller 88 and cam 39 are 
in the position shown in Fig. 1, the slow down 
valve 2 being open. As the can 89 is rotated 
(in the direction indicated by the arrow) from 
the position shown in Fig. 1 to the position 
..shown in Fig. 2, the roller 88 drops into the can 
recess 9, the links 8 being prevented frozen 
swinging beyond the vertical position shown in 
Fig. 2 by engagement of said links with the 
stop 86. As the cam 89 continues to rotate from 
the position shown in Fig. 2 to the position 
shown in Fig. 3 the roller 8 rides on the lift 
portion 92 of the can and onto the curved can 
surface 93, thus raising lever 83 and link 32 and 
swinging the bell crank lever 77 in a clockwise 
direction so that the slow down valve 2 is 
shifted from the fully open position shown in 
Figs. 1 and 2 to the partly closed position shown 
in Fig. 3. The particular instant, in relation to 
the power stroke of the ran 3, at which the 
slow down valve 2 is shifted from the position 
shown in Fig. 2 to the position showa in Fig. 3 
may be varied by changing the angular position 
of the can 9 as hereinafter explained. The 
lift portion 70 of the reversing can SS is pro 
vided with a laterally extending arm 96 con 
pare Fºhigs. 1. 8.ºº 10 and 1:1. When the lift por 
tion of can 63 is rotated from the position 
shown in Fig. 1 to and beyond the valve revers 
ing position shown in Figs. 4 and 7 the am 9 
thereof engages a projection 97 of one of the 
links 8 (Figs. 7 and 8) so that the links 8 and 
the roller 8 are swung back to the position 
shown in Fig. 1 thus permitting lowering or re 
setting of the lever 83 to return the slow down 
valve 2 to its normally fully open position. 
When valve 72 is butted against the left hand 
end of cylinder 73, as shown in Fig. 1, the lever 
f is prevented from dropping below the posi 
tion shown in this figure by the link 82. 

in Figs. 8 and 9 have shown what now con 
sider to be the preferred mechanical assembly of 
the component parts of the cam mechanism dia 
grammatically illustrated in Fig. 1. As here 
shown the central portion of shaft 5 is our- . . 
nailed in a bearing 99 provided in the wall of 
a casing Of containing the cams 3 and 89. 
Shaft ES is also partly journalled in a bearing 2 
provided in a shaft supporting portion 3 of a 
bracket f which is cast integral with or other 

The previously 
mentioned gears and C7 are arranged between 
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the casing wall of and the bracket portion 0, 
the gear BB being keyed to shaft is in mesh with 
the gear 87 which is keyed to a shaft iOS which 
also carries the gear 8 and which is journalled 
in suitable bearings to and fol. 
Cam 63 is clamped in place between the shoul 

BSa of shaft is and a clamping plate . 
is jammed against a friction facing 

secured to said cam. The clamping plate 0 is 
Y??????? with a hub which is slidably keyed 

\to the shaft 65. The cam 9 is slidably fitted on 
the hub and is clamped against a friction 
facing 2 of the clamping plate 10 by means of 
a clamping nut 3 which is threaded onto the 
free end of hub f. A second clamping nut 
is threaded on the right hand end of shaft 
as viewed in Fig. 8 and acts against the free end 
of hub to force the clamping plate 0 against 
the friction facing fl of cam 3. A washer 
is interposed between hub fff and clamping nut 
4 and is provided with a tongue fitted in 

the hub groove 8. 
When it is desired to change the angular dis-, 

placement of cam 63 this may be conveniently 
accomplished by loosening the clamping nut 
sufficiently to permit can to be turned about 
shaft is. When it is desired to change the angul 
lar displacement of the cam 89 this is accom 
plished by loosening the clamping nut | 3 sufed 
ciently to permit said cam to be turned about the 
supporting hub fill. The clamping plate 10 
may be graduated as indicated at 9 in Fig. 9 
to facilitate duplication of any particular angular 
setting thereof. 
While the cam mechanism illustrated in Figs. 

8 to 11 inclusive was developed for and is par 
ticularly useful in connection with the purposes 
of the present invention, it is obvious that such 
mechanism is capable of general application in 
connection with hydraulic presses and in various 
other relations. For example, such mechanism 
may be used in connection with any form of con 
trol valve to prescribe the exact instant at which pressure fluid may be ported, through the valve, 
to any desired point. There are certain types of 
presses, in which, at a certain stage in the stroke 
of the down stroking rams, it is desired to in 
part an up-stroke to auxiliary rams in the press 
space. The cam mechanism shown in the present 
application may be used in conjunction with suit 
able valves to control the exact instant at which 
pressure fluid is supplied to the auxiliary rams 
to move them on the up-stroke. 
The foregoing are only a few of the many in 

stances which may be cited with reference to the 
general utilization of the cam mechanism in 
question. 
Having thus described what I now conceive to 

be the preferred embodimerit of this invention it 
will be understood that various modifications may 
be resorted to within the scope and spirit of the 
appended claims. 

Having thus described my invention, what II 
claim is: . . 

1. A hydraulic press comprising a cylinder, a 
ram working therein, means for applying work 
ing fluid pressure to move said ram in a power 
stroke direction against an opposing fluid pres 
sure established in said cylinder, a throttle valve 
through which said opposing, fluid pressure is dis 
charged from the cylinder during the aforesaid 
movement of the ran, means normally holding 
said valve in a fully opened position, and ram 
actuated means for operating said valve to throt 
tle the discharge of said opposing pressure from 
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said cylinder when the ram has moved a pre 
determined distance on its power stroke, said last 
mentioned means comprising a rotary can driven 
by said ram, a pivotally mounted lever, a pair of 
links having corresponding ends pivoted to said 
lever, a cam riding roller carried between the 
remaining ends of said links and arranged to ride 
the periphery of said cam, said links being held 
in an inclined position with reference to the 
lever when said roller is riding a portion of the 
cam which is of maximum radius but being adapt 
ed to assume a position normal to said lever when 
another portion of the can which is of minimum 
radius is rotated to a position beneath said roller, 
said can being CCntoured so that, following en 
gagement of the roller with the can portion of 
minimum radius, portions of the cam of gradu 
ally increasing radius from the minimum to the 
maximum are rotated into contact with the roller 
to effect a predetermined-movement of said links 
and lever. 

2. A construction as set forth in claim 1 includ 
ing ram-actuated means for automatically swing- . 
ing said links back to their original inclined po 
sition at a predetermined instant to permit the 
lever to resume its normal position. 

3. A construction as set forth in claim 1 in 
cluding a cam shaft mounting and driving said 
cam and a member rotatable with said shaft and 
adapted to engage a portion of one of said links 
for swinging the latterback to their original in 
clined position to permit the lever to drop down 
to its normal position subsequent to the opera 
tion of the said valve, said cam and said men 
ber being adjustable about said shaft to vary 
the angular displacement thereof. 

4. A construction as set forth in claim 1 in 
cluding a can shaft mounting and driving said 
cam and a member rotatable with said shaft and 
adapted to engage a portion of one of said links 
for swinging the latter back to their original in 
clined position to permit the lever to drop down 
to its normal position subsequent to the opera 
tion of the said valve. 

5. A construction as set forth in claim 1 in 
which the first mentioned means includes a re 
versing valve operable to a power stroke position 
in which fluid pressure is routed through said 
valve to move said ram in a power stroke direc 
tion or to a return stroke position in which fluid 
pressure is routed through said valve to move 
said ram in a return stroke direction, means for 
operating said reversing valve to its power stroke 
position, a ram-actuated cam shaft mounting 
and driving said cam, a reversing valve operating 
member rotatable with said shaft and means 
actuated by said member for operating the re 
versing valve to a return stroke position when 
the ram has travelled a predetermined distance 
in the power stroke direction. 

6: A hydraulic press comprising a cylinder, a 
ram working therein, a reversing valve operable 
to a power stroke position in which fluid pressure 
is routed through said valve to move said ram 
in a power stroke direction against an oppos 
ing fluid pressure established in said cylinder, 
said valve being also operable to a return stroke 
position in which fluid pressure is routed there 
through to move said ram in a return stroke di 
rection, a throttle valve through which said op 
posing pressure is discharged from the cylinder 
during the power stroke of the ram, means for 
operating said reversing valve to its power stroke 
position, means for normally holding said throt 
tle valve in fully open position and ram-actuated 
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cam mechanism functioning, during the power 
stroke of said ram, to Operate said throttle valve 
to throttle the discharge of said opposing pres 
sure from Said cylinder when the ram has moved 
a predetermined distance on its power stroke; to 
operate said reversing. valve to its return stroke 
position at a predetermined instant subsequent 
to the aforesaid operation of the throttle valve; 
and to reset the throttle valve at a predeter 
mined instant, Said. can mechanism comprising 
a pair of cams actuated by said ram, resettable 
means operable by one of said cans to effect the 
aforesaid operation of the throttle valve to a 
throttling position and means controlled by the 
other cam for operating the reversing valve to 
its return stroke position and resetting the re 
settable cam operated throttle valve operating 
eanS. 7. A hydraulic press comprising a cylinder, 

a ram working therein, a reversing valve oper 
able to a power stroke position in which fluid 
pressure is routed through said valve to move 
said ran in a power stroke direction against 
an Opposing fluid pressure established in said 
cylinder, said valve being also operable to a re- . 
turn stroke position in which fluid pressure is 
routed therethrough to effect a return stroke of 
the ram, a throttle valve through which said op 
posing fluid pressure is discharged from the 
cylinder during the power stroke of the ram, 
means for Operating said reversing valve to its 
power stroke position, means for normally hold 
ing Said throttle valve in a fully open position, a 
can shaft driven by said ram, a throttle valve 
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controlling cam fixed to rotate with said shaft, a 
reversing valve controlling cam also fixed to ro 
tate with said shaft, a pivotally mounted throt 
tle valve actuating lever, a pair of links having 
corresponding ends pivoted to Said lever, a can 
riding roller carried between the remaining ends 
of said links and arranged to ride the periphery 
of said throttle valve cam, said links being held 
in an inclined position with reference to the 
lever when said roller is riding a portion of the 
throttle valve cam which is of maximum radius 
but being adapted to assume a position normal 
to said lever when another portion of the throttle 
valve cam which is of minimum radius is rotated 
to a position beneath said roller, said throttle 
valve can being contoured so that, following 
engagement of the roller with the cam portion 
of minimum radius, portions of the cam of grad 
ually increasing radius from the minimum to 
the maximum are rotated in contact with the 
roller to effect a predetermined movement of 
said links and lever, whereby said throttle valve 
is moved to throttle the discharge of said oppos 
ing pressure from said cylinder when the ram 
has moved a predetermined distance on its power 
stroke, means actuated by the reversing Valve 
cam to operate the reversing Valve to a return 
stroke position subsequent to the aforesaid op 
eration of the throttle valve to its throttling 
position and means carried by the reversing 
valve cam for resetting the ever and links of 
the throttle valve operating mechanism, 
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