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6 Claims. 

This invention relates to pressure controlling 
or cushioning appliances applicable to presses 
for the drawing or cupping of sheet-metal ar 
ticles from blanks in order to give a controlled 
resisting pressure to the downward movement 
of the draw ring, but also being applicable gen 
erally for the purpose of offering a controlled 
resistance to a moving part. 
The said pressure controlling or cushioning 

appliances are of the kind in which a hydraulic 
fluid is acted upon by a main ran or plunger 
in a primary cylinder and is forced through 
a resistance opening or passage into a secondary 

s cylinder in order to act upon and depress a 
piston therein, said piston operating against a 
spring or other elastic medium which returns 
the piston and displaced fluid when the applied 
force is relieved from the ram or main plunger, 
and a balancer pump, operated by a moving part 
of the appliance, being provided for automatical 
ly returning to the secondary cylinder a quantity 
of fluid to compensate for leakage past the plung 
er and piston in the primary and secondary 
cylinders. 

In apparatus of the kind referred to, the pump 
has comprised a stationary member and a nOV 
able member operated by the piston in the Sec 
ondary cylinder, the movable member having in 
it a port or recess which comes to a position 
that will allow fluid to enter the pump cylinder 
only after the said piston has moved through 
a certain distance, with the result that the pump 
will not charge effectively for small movements, 
and therefore, during Small movements of the 
main ram, leaking fluid is not replaced and the 
said ran tends to fall lower and lower in its 
cylinder. 1 

The object of the present invention is to pro 
vide a pressure controlling or cushioning ap 
pliance, of the kind referred to, having an im 
proved form of pump which will ensure an ef 
fective pumping operation with either large or 
Sna movements of the main ran and Second 
airy piston. 
According to the invention, a pressure con 

trolling or cushioning appliance, of the kind 
referred to, is provided with a balance pump, 
for replacing leakage fluid, comprising plunger 
and cylinder members, one of which is carried 
by the piston in the secondary cylinder, and is 
characterised by the fact that inlet and outlet 
passages each controlled by a one-way valve are 
provided respectively for admitting fluid into 
the pump cylinder from a fluid-containing vessel 
and for discharging fluid from said cylinder into 
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2 . . . . 
a space above the piston in the secondary cylin 
der, and that a relief passage or space is pros 
vided in the wall of the pump cylinder for co 
operation with the pump plunger, the arrange 
ment being such that pumping takes place only 
while the piston in the secondary cylinder is mov 
ing within an upper portion of its full range of 
stroke limited between the maximum top posi 
tion and a position at a predetermined distance 
below said top position, the relief passage or space 
in the pump cylinder wall being ineffective dur 
ing this portion of the stroke but co-operating 
with the pump plunger to connect the working 
Space of the pump cylinder to exhaust during 
movement of the secondary cylinder piston below 
said lower pumping-limit position. w 
... In one form of the invention the pump com 
prises a plunger having behind the head por 
tion a passage or space leading to the fluid 
containing vessel, said plunger being relatively 
movable in a cylinder having two internal di 
ameters the Smaller of which corresponds to 
the diameter of the plunger head, or having re 
lief grooves or channels in one portion, so that 
pumping takes place only while the plunger head 
is moving within the Smaller diameter or un 
relieved portion of the cylinder, the pumping be 
ing stopped when the said passage or space of the 
plunger is uncovered by the larger diameter or 
relieved portion of the cylinder. 
The pump may be submerged in fluid con 

tained in a feeder tank with which the primary 
and secondary cylinders communicate, said 
feeder tank being furnished with a hand-pump 
for charging fluid into the main cylinder. 

Figure 1 of the accompanying drawings is a 
sectional elevation of an appliance for control 
ling the downward movement of the pressure 
or draw ring of a press, in accordance with one 
form of the invention. - 

Figure 2 is a sectional view, on a larger Scale, of 
a portion of the pump, the plunger being shown 
in the same position as in Figure 1. 

Figure 3 is a similar view to Figure 2, but shows 
the plunger when depressed from its position in 
Figures 1 and 2. S. ... 

Figure 4 is a vertical section through a hydrau 
lic cushioning appliance in accordance with an 
other form of the invention. -- 

Figure 5 is a section, on a larger scale, through 
a portion of the pump employed in this modifica 
tion, the plunger being shown in the same posi 
tion as in Figure 4. 
Figure 6 is a similar view to Figure 5, but shows 
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the plunger depressed below the position in Fig 
ures 4 and 5. 
Figure 7 represents a section through an ap 

pliance having a modified form of pump. 
Figure 7A shows a modified form of relief pas 

sage in the pump cylinder. 
Referring to Figures 1 to 3 of the said drawings, 

which show a convenient embodiment of the in 
vention in connection with an appliance for con 
trolling the downward movement of the pressure. 
or draw ring of a press, the pins depending 
from the said ring (not shown) rest upon a pres 
sure plate 2 supported upon the upper end of the 

0. 

4. 
plunger head 22, which has a sliding fit there 
in, and the lower bore portion 29 being of larger 
interior diameter which, when the plunger head 
22 is in this enlarged portion, forms a pressure 
relief passage or clearance space around the said 
head. Just above the junction of the two di 
ameters 28, 29, the wall of the upper part of 
the cylinder has ports 30 therein. . . . . . 
The feeder tank 9 is provided with a hand 

operated pump, indicated at 3, from which an 
outlet pipe 32 is connected with the pipe 7 form 

shank 3 of a main ram or plunger 4 movable in 
a primary cylinder 5 the lower end of which is 
connected by a main pipe or conduit, composed 

5 : 

*ing part of the pipe line between the two cyl 
inders 5,8. By operating the pump fluid can be 
charged into the system so as to fill the primary 
cylinder 5 and the pipes 6, , between the two 

: cylinders. 
of pipe sections 6, 7, to the upper end of a Secr: 
ondary cylinder 8 mounted on the top of a feeder 
tank 9 adapted to contain a hydraulic fluid. 
An upwardly - opening. One - Way valve 0 is 

fitted in the said main pipe or conduit, between 
the pipe sections 6, 7,...so, as only to allow fluid to 
pass freely in an upward direction for charging 
the primary cylinder 5, but this one-way valve is 
bypassed, by a branch passage if fitted with a 
spring-loaded pressure controlling valve... 2, 
forming: the subject-matter of application No. 
103,272, which offers a resistance to the passage 
of fluid from the primary cylinder 5 to the sec 
ondary cylinder 8, under the effect of downward 
pressure; exerted upon the maini raml. 4 by the 
draw ring. 
The secondary cylinder. 8 is open at its lower 

end to the interior of the feeder tank 9, and 
it contains a control piston. 3 adapted to be de 
pressed, by the fluid admitted into the cylinder, 
against the upward force exerted by a coiled com 
pression Spring f4 applied beneath: the head of 
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the piston and Supported at its lower end upon a 
stationary thrust: plate 5 suspended from the 
lower open end of the cylinder, in Spaced relation 
thereto, by means of long bolts 16. . . . 
The said control piston f3, in the secondary 

cylinder 8 carries a, depending stem adapted to 
constitute the plunger 7 of a balancer-pump, 
This plunger- has a central axial passage: 24 
through it, this passage opening, at its upper end 
into: the space above the control: piston f3 and 
terminating at its lower-end in a valve chamber 
f 8 containing a ball valve: 9 (Figures. 2 and 3) 
co-operating with a Seating at the upper end of a 
passage in a plug. 20: Screwed: into the lower end 
of the valve chamber. The ball valve. 9 can 
open upwards against a spring. 2, to allow fluid 
to pass to the top face of the control piston but 
closes on to its seating to prevent fluid from flow 
ing through the axial passage in the reverse di 
rection. The plunger it has a solid head-portion 
22 at. its lower extremity, and above, this head 
portion longitudinal grooves. 23. are formed in 
the sides of the plunger, these grooves extending 
to positions near the middle of the length of the 
plunger, as shown in Figure 1. 
The said plunger 7 slides within a stationary 

pump cylinder 25 surrounded by the compression 
Spring E4 and resting at its lower end upon the 
thrust plate f5 that supports the said spring. An 
aperture 26 controlled by an upwardly-opening 
ball valve: 27 is provided in the thrust plate 5, 
So that fluid can enter the cylinder 25 from the 
feeder tank 9 but cannot be discharged from the 
cylinder through the bottom passage. The cyl 
inder 25. has two internal diameters, the upper 
portion of the cylinder having. a bore 28 exactly 
corresponding to the diameter of the pump 
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In the operation of the appliance, the feeder 
tank 9 is supplied with fluid up to a suitable level, 
which may be determined by a pet cock 33, and 
this fluid enters the pump cylinder 25 through 
the lower end, the ball valve 27 rising to admit 
the fluid. When the system has been chargéd 
by the hand-pump, the appliance is ready to 
function. When the main ram-4 is depressed, 
the-fluid in the primary cylinder 5 is displaced 
and is forced through the resistance passage 
formed by the spring-loaded valve 2, into the 
upper end of the secondary cylinder 8, thereby 
depressing the piston 3: therein against the ac 
tion of the spring f4. When the force. applied 
to the ram is relieved, the spring 4 asserts: it 
self and raises the piston. 3 in the secondary 
cylinder, which thus returns the fluid above it 
to the primary cylinder'.5, by way of the one 
way valve 0 in the connecting, pipe, thereby 
causing the ran 4 to be raised. . . . . . . . . . . . 
Any fluid that leaks past, the ram. 4 in... the 

primary cylinder is transferred to the feeder tank 
9 through a pipe 34 connecting the top. of said 
cylinder to the tank; and any fluid-leaking past 
the piston 3: in the secondary cylinder. : drains 
directly into the tank. . It is necessary to: sups. 
ply fluid to the system. to compensate for that 
which has leaked past the ram and piston, and 
this effected by the balancer pump, which op 
erates. So as automatically to restore to the sys 
ten a quantity... that balances the...amount of 
fluid that has...leaked. Thus, during each down 
Ward movement of the control piston f3.in the 
Secondary cylinder, the pump, plunger head 22. 
first moves a certain distance downwards in the 
upper bore portion 28 of the pump cylinder-25. 
which is of smaller diameter (Figure 2), and 
during this initial movement pumpingii takes 
place due to the fluid in the cylinder being dise 
placed upwardly past the ball valve; 9; in the 
plunger stem and through the axial passage, 24 
to the upper face of the control piston 3. When, 
however, the pump plunger f7 has descended so 
far that the longitudinal grooves 23 above its 
head 22 enter the enlarged lower portion 29 of 
the cylinder bore, as in Figure 3, pumping ceases, 
as the working space of the pump cylinder is 
connected to exhaust, the fluid displaced from 
the cylinder 25 flowing upwardly along the -lon 
gitudinal grooves. 23 into the feeder tank. Some 
of this displaced fluid can also enter the tank 
through the ports 30 in the wall of the upper 
portion of the pump cylinder. On the upward 
stroke of the control piston f3, fluid can flow, 
into the pump cylinder through: the grooves. 23. 
and ports 30 until the plungerhead 22; again 
moves into the smaller bore: 28 of the cylinder 
(Figure 2), and the filling of the pump, cylin 
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der 25 is then completed by drawing fluid into it 
through the bottom ball valve 27. . . 

If the amount of fluid returned to the upper 
face of the control piston 3 is greater than the 
amount lost from the system by leakage, then the 5 
said control piston will not rise to the top of the 
secondary cylinder 8, and as the excess amount 
increases, so will the top position reached by the 
control piston be lowered. This results in the 
effective pumping throw of the pump being cor 
respondingly reduced, as the grooves 23 above the 
pump-plunger head will reach the larger bore 29 
of the 'cylinder after a shorter downward move 
ment. Consequently the amount of fluid pumped 
back into the system will be proportionately re 
duced until a condition of balance is reached, 
when the amount of fluid returned to the system 
exactly balances the amount lost by leakage. 

Rotation of plunger T. relatively to cylinder 25 
may be prevented by any convenient means so as 
to maintain the grooves. 23 in alignment with 
ports 30. For example, another groove similar to: 
grooves. 23 may be provided in the plunger and 
engaged by a pin or peg carried by cylinder 25. 
i. If the apparatus should be left inoperative for 
any lengthy period, the ram 4 in the primary-cyl 
inder can be allowed to drop by its weight and 
fluidithat has leaked past it will collect above 
it. To get rid of this accumulated leakage fluid 
it is only necessary to recharge the primary cyl 
inder by operating the hand pump. 31, and the 
said leakage fluid will be displaced by the as 
cending ram and returned to the tank 9 by means 
of the pipe 34 provided for it. Thus, all the fluid 
leaking is returned directly to the tank, involving 35 
only a single system of piping. . . . . . . . . 
*Two or more primary cylinders may be con 
nected to one secondary cylinder irrespective of 
whether they operate simultaneously or in se 
quence. " . . . . . . . . . . . . . . 
* Figures 4 to 6 show a modification in which 
the primary and secondary cylinders are com 
bined to form a self-contained unit apparatus. 
In this construction, the primary cylinder 5 is 
fixed by studs 34 to a cover plate 35 bolted to the 
bed ring 36 of the press, and the pressure plate 
2 rests on the shank 3 of the main ram 4 work ing.in the cylinder 5, said ram being supported 
on a spring 37. The secondary cylinder 8 is at 
tached by bolts to the bottom plate 38 of cylinder 
5, and is closed at its lower end by a plate 39, this 
lower portion of the secondary cylinder forming 
a sump for containing hydraulic fluid, and a fill 
ing orifice 40 being provided.' Fluid that leaks 
past the ram 4 is returned to the cylinder8 
through a passage or passages. 4f provided in the 
walls of cylinders 5,8. The secondary piston 3 in 
cylinder 8 is supported upon a spring 4 resting 
on the bottom plate 39, and a vertical spring-load 
ed valve 42, equivalent to the valve 2 in Fig 
ure 1, is supported vertically upon a spring 43 
contained within a housing 44 screwed into said 
bottom plate 39. This valve 42 co-operates with 
a seating at the lower end of a passage 45 in a 
nipple member 46 screwed into the centre of the 
bottom plate 38 of cylinder 5. When the ram 4 
descends, fluid in cylinder 5 is displaced and 
forced past the valve 42 into the space above the 
secondary piston f3, which is thus depressed 
against the action of the spring f4. When the 
piston 3 rises, fluid is returned from cylinder. 8: 
to cylinder 5: through passages:47, controlled by 
ball valves 48, provided in the plate 38. . . . ." 
*The balancer pump comprises a plunger-f 
(being the stem of piston (3) sliding over the 

it) 
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the plunger to the space 24. . . . . . 
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valve 42, and having a head portion 22 which 
is a sliding fit in the smaller-diameter upper bore 

- 28 of the pump cylinder 25 which is carried by 
the bottom plate 39, the lower bore 29 of said: 
cylinder being of larger bore. An annular:Space: 
49 is provided around the smaller bore 28; from 
which ports 30 lead into the cylinder 8. Longi 
tudinal grooves 23 are provided in the periph 
ery of the plunger 7, above the head 22. A 
passage 50, controlled by a downwardly opening: 
ball valve 5, is provided between the lowerface 
of the plunger T and at points on the outer 
periphery, thereof above the head 22, whilstian 
other passage 52, controlled by: an upwardly: 
opening ball valve 53, connects the end face of 

; :The operation of the pump is substantially the 
same as that shown in Figures 1 to 3. . When 
the piston 3 is at the top of its stroke the head 
22 of the plunger. T. lies within the smaller 
diameter bore 28, as in Figure 5, and as the 
plunger descends with the piston, 3, valve 5: 
closes and pumping takes place, fluid being' dis 
placed from cylinder 25 through passage 52 into 
the space 24 above the piston. 3. When, however, 
the head 22 leaves the smaller-diameter: bore 28. 
and is wholly within the larger-diameter; bore. 
29, as in Figure 6, pumping ceases, as the working 
space is connected to exahust, the fluid merely 
flowing... past the plunger: head." and through 
grooves 23 into the cylinder 8. On the upward 
stroke of piston f3, fluid can flow into the pump 
cylinder 25 through the grooves 23 and ports. 
30 until the plungerhead .22 again: moves into 
the smaller bore 28 of the cylinder (Figure 5), 
and the filling of the pump cylinder. is then 
completed by drawing fluid into it. through 
passage 50, the valve 5 being open. . . . . . . . . . . 
...If...the amount of fluid returned to the upper 
face of piston, 3 is greater than the amount 
needed for replenishing the system, then the 
piston f3, will not rise to the top of the cylinder. 
8, and as the excess amount increases so will the 
top position of said piston be lowered, resulting 
in a correspondingly reduced effective throw of 
the pump plunger. . . . . . . . . . . . . . ; 
'. In the modification: shown in Figure: 7; the 
pump plunger is stationary and the pump cyli, 
inder is movable. This pump is shown: applied 
to...an apparatus having separate "primary and 
Secondary cylinders connected by pipes, as in 
Figure 1. The secondary cylinder-8 is attached 
to a cover plate 54 secured to the top of tank 
9. So as to depend therein. The pump plunger 
consists of an upstanding tube 55 supported upon 
the bottom thrust plate 5 which is connected. 
to cylinder 8 by rods, 6: ... The said, plunger; 55. 
has an axial passage 56 open to the tank at its 
lower end and provided, below the plunger head 
57, with lateral ports or passages 58, whilst above 
these ports or passages is another passage 59 
open to the end of the plunger but controlled by 
an upwardly-opening ball valve 60that will allow. 
fluid to pass upwards into the pump cylinder 

65. 6 : but which prevents return flow. The said 
pump cylinder 6f consists of a hollow stem or 
tube depending from the control piston 3 in the 
secondary cylinder 8 and having a bore of two. 
diameters, the lower portion 62 being of smaller 
diameter than the upper portion 63, which is 
enlarged. The said smaller bore 62 is of the 
same diameter as the plunger head 57, which 
thus has a sliding fit therein. When the control 
piston f3. is at the top of its stroke, as in Figure 
, the piston head 57 is in the smaller bore 62: 

  



of the cylinder with the lateral ports: or passages: 
58::closed by the cylinder: wall. When the control 
piston: 3 starts...to move: downwards, the fluid. 
in the: pump cylinder 6t, is: forced through a 
non-return valve 64: in the upper:end of Sa; 
cylinder and thus: into the space above the con: 
trol piston 3... This pumping: action continues; 
until the lateral ports or:passages 58;in the pump; 
plunger reach the larger bore 63; of the cylinder, 
and when this occurs further: pumping ceases, as 1.0 

- the:working space is connected, to exhaust, the 
fluid displaced by the pump plunger being merely: 
returned through the relief passage or: clearance: 
space...then produced around the piston head, 
and through the uncovered, relief: ports and al. 15. 
passage in the plunger, and thence into the tarak. 

... If the amount of fluid pumped-backinto the 
system exceeds the amount that has leaked, then 
the control: piston: 3: will not riseito; the top of 
the secondary cylinder. 8 and the throw or effec 
tive stroke of the pump will be correspondingly: 
reduced, since the lateral ports. 58...will: reach. 
the enlarged bore:-63 of the cylinder 6ft after: 
a shorter downward movement: ; of the control: 
piston. This reduction of pump; throw proceeds: 
until a.condition of balance is reached and the 
amount of fluid returned to...the systemasis: equal. 
to the fluid...that has leaked. . . . . . . . . . . . ; . . ." 
When the control piston, 3rises, he pump. 

cylinder-6 is recharged from the tank.9; through 30. f 
the. axial, and lateral passages 58, :59, in the: 
plunger until the lateral ports.or passages 58 are: 
again closed by the smaller bore, when fluid cons: 
tinues to pass...into the cylinder past: the Eball. 
valve 60 in the pump plunger-head. . . . . . . 
... It is to..bei understood...that, in the arranges: 
ments in Figures, 1 to:3, Figures 4 to 6 and Figure, 
7, instead of the relief passage or space being. 
formed by making a portion-of-the-pump cylinder 
of larger 'diameter than another portion, one or 40 
more... longitudinal grooves or channels, may be: 
provided in the interior wall-surface of that port 
tion of the cylinder that corresponds to the said 
portion. of larger diameter...shown in the: draw 
ings.: 'Thus, as shown in Figure. 7A, as applied 
to the pump represented in Figures: to. 3, the 
pump cylinder 25, may have: a main interior 
diameter, which corresponds...to the -diameter of 
the head 22 of plunger f7, and formed in the 
interior Surface of the cylinder wall are: a num, 
ber of longitudinal grooves. 29. The plunger 
has an annular groove 23% around it, above the 
head 22, and the longitudinal grooves 23 in the 
plunger lead into this annular groove. When 
the plunger moves downwards, ...as shown in 
Figure 7A, the groove 23 overlaps the upper-ends 
of grooves. 29, which function as relief passages 
to allow the fluid to pass upwards through annu 
lar-groove 23, grooves 23i and ports 30, into the 
liquid container. . . . . . . . . . . . . . . . . . 

I claim: .. I. : : . . . . . . . . . . . . . . . . -- 
":1. A hydraulic pressure-controlling appliance: 

comprising a primary cylinder containing a hy 
draulic fluid, a pressure-applying ram in said 
cylinder, a Secondary cylinder connected to the 
primary cylinder: through a resistance passage, 

iston; in Said, Secondary cylinder, an elastic: 
id: Secondary-cylinder opposing the 

55 

20. 

25. 

space above the 

35. 

the said 

60 

65. 

8 
the vessel, and a one-way outlets valve for dist. 
charging fluid from said pump cylinder into the 
space...above, the piston in the secondary cylinder, 
the pump plunger having: a head... portion and 

... being provided behind the head: portion with an 
exterior passage leading: to the fluid-containing. 
vessel, and the pump cylinder having an unre 
lieved portion of: a diameter corresponding to: 
the diameter of the plunger-head portion and 
another portion having its wall recessed to pro 
Wide a...relief passage, So...that, pumping takes place. 
only, while the plunger is moving within the 
unrelieved portion of the pump cylinder, said . 
pumping being stopped when the exterior pas 
Sage of the plunger moves into the second-name 
portion of the pump cylinder. . . . . . . . . . . . 

2. A hydraulic pressure-controlling appliance 

ldary-cylinder connected to the 
primary cylinder through a resistance passage, a 
histon in Said secondary cylinder, an elastic;mes, 
dium in said: secondary; cylinder opposing the: 
movement of said piston, a fluid-containing. 
vessel, and a balancer pump. for supplying fluid 
from Said vessel to the space above the piston, 

lunger. and; cylinder: 
rried by the piston: 

a one-way inlet valve 
l he pump-cylinder from 
one-way outlet;valve for dis the vessel, and 

charging fluid 
- - - - - - - secondary, cylinder 

the pump; plunger having: a head portion, and 
being provided behin portion with 
an exterior passage 1 id-contain. 
ing vessel, and the pum lder having; two 
internal diameters the smaller of which corre. Sponds to the diameter of the plunger headpor 
tion, so that pumping takes place Only while the 
plunger head portion is moving within the 
Smaller diameter of the pump-cylinder, the 
pinping being stopped when the exterior passage 
of the plunger enters the larger diameter portion 
of the pump cylinder. . . . . . . . . . . . . 

3. A hydraulic pressure-controlling appliance 
Comprising a primary cylinder containing a hy 
draulic: fluid, a pressure-applyingram in said cylinder, a secondary cylinder connected to the 
prinary cylinder through a resistance passage 
a piston in Said. Secondary cylinder, a spring in 
Said. Secondary cylinder opposing. movement of 

aid piston, a fluid-containing vessel, and a 
balancer, pumps for supplying fluid from Said 
vessel to the Space above the piston to come 
pensate for leakage, Said pump consisting of a 
plunger carried by th piston in the secondary 
cylinder, a stationary-cylinder in the fluid-con. 
taining vessel, a one-way: inlet valve: for admit 
ting, fluid into the pump cylinder from the vessel, 
and a one-way outlet valve for discharging fluid 
from Said pump cylinder into the Space above the piston in the secondary cylinder, the pump 
Pinger having a head portion and being pro 
Vided behind the head portion with an exterior 
passage leading to the fluid-containing vessel, 
and the pump cylinder having an upper-portion. 
of a diameter: corresponding to the diameter' of 
the plunger head portion and a lower, portion 

: 70 having its Wall recessed to provide 'a relief pas 
g of plunger and 

which is carried by: the: piston 
ylinder, a one-way inlet valve 

id into the pump cylinder from 75: 

Sage. So that, pumping takes place only while 
the plunger is moving within the upper portion 
of the pump cylinder, said pumping being stopped 
When the exterior passage of the plungermoes into the lower portion of the pump cylinder 
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4. A hydraulic pressure-controlling appliance 

comprising a primary cylinder containing a hy 
draulic fluid, a pressure-applying ram in said cyl 
inder, a secondary cylinder connected to the pri 
nary cylinder through a resistance paSSage, a 
piston in said secondary cylinder, a Spring in Said 
secondary cylinder opposing movement of the Said 
piston, a fluid-containing vessel, and a balancer 
pump for supplying fluid from said vessel to the 
space above the piston to compensate for leak 
age, said pump consisting of a plunger carried by 
the piston in the secondary cylinder, a stationary 
cylinder in the fluid-containing vessel, a one-way 
inlet valve for admitting fluid into the pump cylin 
der from the vessel, and a one-way outlet valve for 
discharging fluid from said pump cylinder into 
the space above the piston in the secondary cyl 
inder, the pump plunger having a head portion 
and being provided behind the head portion with 
an exterior passage leading to the fluid-contain 
ing vessel, and the pump cylinder having two in 
ternal diameters the smaller of which corresponds 
to the diameter of the plunger head portion, SO 
that pumping takes place only while the plunger 
head portion is moving within the smaller diame 
ter of the pump cylinder, the pumping being 
stopped when the exterior passage of the plunger 
enters the larger diameter of the pump cylinder. 

5. A hydraulic pressure-controlling appliance 
comprising a primary cylinder containing a hy 
draulic fluid, a pressure-applying ram in said cyl 
inder, a secondary cylinder connected to the pri 

5 

20 

.25 

30 

mary cylinder through a resistance passage, a 
piston in the Secondary cylinder, a Spring in Said 
secondary cylinder opposing movement of the 
piston, a fluid-containing vessel, and a balancer 
pump for supplying fluid from said vessel to the 
space above the piston in the secondary cylinder 
to compensate for leakage, said pump consisting 
of a plunger carried by the piston in the Secondary 
cylinder, a stationary cylinder in the fluid-con 
taining vessel, a one-way inlet valve controlling a 
passage in the bottom of the pump cylinder, a 
One-Way Outlet Valve controlling a passage in the 
plunger for discharging fluid from the pump cyl 
inder into the Space above the piston in the sec 
ondary cylinder, the pump plunger having a head 
portion and being provided above the head por 
tion with a longitudinal exterior passage leading 
to the fluid-containing vessel, and the pump cyl 
inder having an upper portion of a diameter cor 
responding to the diameter of the plunger head 
portion and a lower portion having its wall re 
cessed to provide a relief passage, so that pump 
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10 
ing takes place only while the plunger is mov 
ing Within the upper portion of the pump cylinder, 
said pumping being stopped when the exterior 
paSSage of the plunger moves into the lower por 
tion of the pump cylinder. 

6. A hydraulic pressure-controlling appliance 
comprising a primary cylinder containing a hy 
draulic fluid, a pressure-applying ram in said cyl 
inder, a Secondary cylinder connected to the pri 
mary cylinder through a resistance passage, a pis 
ton in the secondary cylinder, a spring in said sec 
ondary cylinder opposing movement of the piston, 
a fluid-containing vessel, and a balancer pump for 
Supplying fluid from Said vessel to the space above 
the piston in the secondary cylinder to compensate 
for leakage, said pump consisting of a plunger 
carried by the piston in the secondary cylinder, a 
stationary cylinder in the fluid-containing vessel, 
a one-way inlet valve controlling a delivery pas 
Sage in the plunger between the lower end thereof 
and the side surface, a one-way outlet valve con 
trolling a passage in the plunger for discharging 
fluid from the pump cylinder into the space above 
the piston in the secondary cylinder, the pump 
plunger having a head portion and a longitudinal 
exterior passage leading to the fluid-containing 
Vessel, and the pump cylinder having an upper 
portion which has a diameter corresponding to the 
diameter of the plunger head portion and has a 
recess therein co-operating with the delivery pas 
Sage in the plunger and communicating with the 
fluid-containing vessel, and a lower portion the 
Wall of which is recessed to provide a relief pas 
Sage, So that pumping takes place only while the 
plunger is moving within the upper portion of the 
pump cylinder, said pumping being stopped when 
the exterior passage of the plunger moves into 
the lower portion of the pump cylinder. 

ARTHUR, CARTER. 
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