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6 Claims.

The present invention relates generally to im-
provements in hydraulic systems of the type hav-
ing a pump operable to withdraw liquid from
a reservoir and to deliver the liquid under pres-
sure to a hydraulically actuated device, and also
embodying control means for effecting direct re-
turn of the liguid from the device to the reser-
voir; and this applicaticn is a division of my
application Serial No. 300,501, filed October 21,
1939, now Patent No. 2,255,984, granted Septem-
ber 16, 1841,

An object of the present invention is to pro-
vide an improved hydraulic pump assemblage
which is simple and compact in construction, and
which is also highly efficient and flexible in use.

It has heretofore been common practice to
utilize hydraulic power systems, each comprising
a portable pump and supply reservoir unit, con-
nected by flexible tubing to an independently
portable ram. or jack assemblage, for the purpose

~ of performing various operations with the jack.
In this type of portable power equipment, the
liquid supply reservoir is usually associated di-
rectly with the pump which is ordinarily manu-
ally operable and is adapted to withdraw liquid
from the reservoir and to deliver the same under
pressure through the connecting tubing to the
remotely located jack; and the pump is cus-
tomarily provided with a by-pass valve for per-
mitting return of liquid directly from the ram or
jack to the reservoir independently of the pump
displacement chamber. In these prior power
systems, it has heretofore been customary to
provide for only one speed or unifétm displace-

ment by the pump when the piston was being @

operated at any predetermined speed, and this
feature is objectionable when operating the de-
vice in cramped quarters, since it ‘does not per-
mit most effective delivery of liquid at the de-
sired pressure o the ram or jack, with minimum
effort on the part of the operator.

It is therefore a more specific object of my

present invention, to provide various improve-

ments in the construction and operation of hy-
draulic jack or ram systems, whereby the pump
may be readily operated or manipulated to pro-
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duce the best results under varying conditions of

operation. .

Another specific object of this invention is to
provide an improved combined pump and jack
assemblage wherein thie operation of the pump
may be quickly and effectively varied to actuate
the jack plunger or ram at different selected
speeds, and with different predetermined pres-
sures acting thereon,
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A further specific object of the present inven-
tion is to provide a new and useful reciprocable -
hydraulic. pumip, and improved means for con-
trolling the operation thereof.

Still another specific object of my invention
is to provide various improvements in portable
hydraulic pump and jack systems, whereby the
construction thereof is simplified, the operation
is facilitated, and the utility is enhanced to the
maximum,

These and other specific objects and advan-
tages of the invention will appear in the course
of the foliowing description.

A clear conception of the several features con-
stituting the present improvement, and of the
mode of constructing and of utilizing pump-jack
hydraulic systems built in accordance with the
invention, may be had by referring to the draw-
ing accompanying and forming a part of this
specification wherein ‘like reference characters
designate the same or similar parts in the various
views.

Fig. 1 is a somewhat fragmentary and part
sectional view of a complete hydraulic pump ac-
tuated jack system, partial central longitudinal
central sections having been taken through the
pump, supply reservoir, and jack.

Fig. 2 is a top view of the pump and of a frag-
ment of the liquid supply reservoir of the sys-
tem of Fig. 1;

Fig. 3 is an enlarged transverse vertical sec-
tion through the pump, taken centrally of the
by-pass and system filling valves;

Fig, 4 is another enlarged transverse section
through the pump, taken centrally through the
pump displacement chambers;

Fig. 5 is a further enlarged plan view of the
rotary control cam for the hydraulic system; and

Fig. 6 is a diagram showing the various ele-
ments of the system disposed in & common plane.

While the improvement has been shown and
described herein ag being specifically embodied
in a three-speed hydraulic pump and jack sys-
tem wherein the liquid supply reservoir is di-
rectly connected to the pump, it is not my desire
or intent to thereby unnecessarily restrict the
scope qr utility of the Invention. o

Referring to the drawing, the improved port-
able hydraulic power unit or system comprises in
general, a manually operable three-speed liquid

- pump having a casing 10 provided with large and
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small adjoining bores {1, 12 respectively within
which large and small integrally united alined
pistons 13, 14 are simultaneously reciprocable by
means of & common actuating handle 8§; g liquid



supply reservolr consisting of a tubular casing
18 secured to one side of the pump casing {0 and
having therein a floating wall {7, the reservoir
also being provided with a closure cap 18; a hy-
draulic ram or jack having & cylinder l! pro-
vided with a bore 20, and a plunger 21 movable
in one direction within the bore by liquid under
pressure and being returnable by means of a
helical tension spring 22; a flexible conduit 23
connecting the ram cylinder (8 with the op-
posite side of the pump casing 18; and valves
for controlling the flow of liquid from the reser-
voir to the pump, from the pump to the jack,
and from the pump and jack back to the
reservoir. .

The improved pump is of the three-speed type,
- adapted to either actuate the jack at high speed
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with minimum power, or at moderate speed with

greater than minimum but less than maximum
power, or at low speed with maximum power.
This pump assemblage is shown diagrammati-
cally in Fig. 6, and it is to be noted that the
large diameter piston 3 has a displacement
chamber 24 which is communicable past a suction
valve 25 and through a conduit or suction port
25’ with the liquid chamber 26 of the supply

reservoir casing 16, and which is also communi-

-cable past a discharge valve 27 and through &

port 28 with the flexible conduit 23 leading to the

plunger displacement chamber 28 of the jack.
The small diameter pump piston {4 has a dis-
placement chamber 38 which is communicable
past & suction valve 31 and through another con-
duit or suction port 32 with the liquid supply
chamber 26, and which is also communicable past
a discharge valve 33 and through a port 34 with
the flexible conduit 23 and chamber 28. The jack
displacement chamber 29 and flexible conduit
23 are communicable through the port 34 and a
passage 35 and past a manually operable relief
valve 31, through another passage 38 directly
with the supply chamber 26, and the passage 38
connects with the passage 3% in advance of the
relief valve 37, and has an automatic safety re-
lease valve 39 located therein. Above the safety
" valve 39 is located a removable filler plug 40 upon
removal of which fresh liquid such as oil may be
introduced into the system through a conduit 41.
The piston displacement chamber 24 and the
space between the suction and discharge valves
25, 27 of the larger pump section, is communicable
through a passage 42 and past a check valve 43,
with a conduit 44 which is in open cornmunica-

tion with the supply chamber 26. The piston dis-

_placement chamber 380 and the.space between
the suction and discharge valves 31, 33 of the
smaller pump section, is likewise communicable
through a passage 45 and past a check valve 46
with the supply chamber 28 through the conduit
44. The by-pass or check valves 43, 48 are pressed
toward their seats by springs 47 ' but may be
positively lifted against the spring and fluid pres-
sure acting thereon by means of a manually ad-
justable rotary cam disk or block 48 coacting
with lifting pins 49, 58 which are engageable
with the by-pass valves 43, 46 respectively. The
by-pass assemblage is obviously such that either

of the valves 43, 48 may be open, or both valves

may be closed. When both valves 43, 48 are
closed as in the diagram of Fig. 6, and with the
relief valve 37 also closed, operation of the pump
pistons 183, 14 will cause liquid to be delivered
from the supply chamber 26 to the jack by both
pistons thus producing maximum speed; whereas
if the valve 43 alone is open, the large p!ston 13
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will be inactive thus producing minimum speed

while opening of the valve 48 alone will make the
small piston |4 inactive thus producing inter-
mediate speed. When the relief valve 37 is open
50 as to connect the conduit 28 with the chamber
26 the spring 22 acting upon the plunger 2{ will
cause this plunger to force the liquid from the
chamber 29 into the chamber 26 thereby causing

"the wall 17 to move away from the pump, regard-

less of the position of the jack or of the pump.
The large piston {3 may be packed by means of

- sealing rings 18 as shown in Figs. 1 and 4, and

the small piston 14 may be sealed against leak-
age by a packing ring 71, sé that no liquid can
ordinarily escape from the chamber 24 to atmos-
phere, or from the chamber 30 to the chamber
24. The valves 25, 21, 31, 33, 43, 46 are all of
the ball type, but need not necessarily be of
this specific type, and the pump valves 28, 21
are confined within their zone of action and are
accessible by means of a removable spacer 12,
while the pump valves 31, 33 are similarly con-
fined by a removable spacer 13, see Figs, 2, 4 and

" 8. 'The valves 43, 46 and springs 47 are normally
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confined by removable plugs T4 shown in Figs. 3
and 6; and the safety relief valve 39 is normally
held to its seat by a sprlng 15 the tension of

.which is adjustable by means of a screw plug

18, see Pigs. 3 and 6. The hy-pass or pressure .
release valve 37 has a spindle provided with a

‘threaded portion 17 coacting with threads on the

casing 10, and is operable from the exterior of

.- the pump casing by a handle or lever 18, see Fig.

35

2. The by-pass valve actuating disk cam 48 s
located directly within the liquid supply chamber

. 28 as indicated in Fig. 3; and has a serles of
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detents 78 on one face thereof, which are adapted
to coact with the valve lifting pins 49, 88 when
the cam 48 is rotated, s0 as to either open one
valve 43, 46 only, or to open both of these valyes,
or to permit the springs 47 to close both valves.
The circular cam 48 is secured to a central actu- .
ating stem 80 which is journalled in and extends
outwardly of the casing 18, and is provided with
a handle or lever 81 having s pointer 82 adapted
to cooperate with indications 83 as shown in
Fig. 2. : ’
During normal use of the 1mproved hydraulic
apparatus, the reservoir chamber 26, pump dis-
placement -chambers and ports, conduit 23, and
jack displacement chamber 29 should first be com-
pletely filled with suitable liquid such as oil,
which may be admitted to the system upon re-
moval of the plug 40 and through the port 4f.
When the system is being thus filled with oil, the .
reservoir tube 18 should be so positioned that
the central passage through the floating wall {7
is at the highest point, and a vent plug in this
wall should be opened so as to permit free escape-
of all air from the hydraulic chambers, passages
and conduits. If the plug 40 has been restored
and the vent has been closed, and with the jack
plunger 21 in retracted position as shown in Fig. 1, -.
the floating wall 1T should assume a position
substantially as shown in Fig. 1 and the chamber’
28 should contain an abundance of liquid suf-
ficlent to fully expand the jack. The jack
plunger 21 may then be moved outwardly within
the cylinder (9 at: three different speeds and

with correspondingly different powers. Assuming - '

the rotary cam 48 to be set as shown in Fig. 6
wherein both relief valves 43, 48 are in closed '
position, oscillation of the handle 15 to recipro-
cate both  pump pistons 13, 14, will cause both
of these pistons to be eﬂectxve ‘to withdraw g -
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uid 7rom the chamber 28 and to discharge the
same through the conduit 23 to the jack displace-
mens chamber 28, thereby causing the plunger 21
to move outwardly at meximum speed. The re-
ciprocating large piston i3 will during its out-
ward stroke, draw liguid through the passage
2%’ past the suction valve 28, ang durlng the re-
turn stroke of the piston the liquid previously
introduced into the displacenmient chamber 24 will
be discharged past the valve 27 angd through the
passage 28 and conduit 23 to the jack chamber 29.
During the outward stroke of the piston {4, lig-
uid will be withdrawn from the chamber 25
through the passage 32 and past the suction valve
3i, and upon the return stroke the liquid thus
admitted to the chamber 30 will be discharged
past the valve 33 through the passage 34 and
conduit 23 to the chamber 28. During such re-
ciprocation of the pump pistons, the return valve
31 will, of course, be closed, and the safety valve
23 wili also remain closed unless the pressure in
the chamber 28 becomes excessive, whereupon the
valve 38 will automatically open and will permit

()
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liquid to escape through. the passage 38 to the

chamber 26. With both pistons 13, {4 thus re-

ciprocating, the jack plunger 2{ will be moved -

outwardly at the maximum speed due to the com-
bined action of both the large and small pump.

If the disk cam #8 Is rotated so as io remove
the valve 46 from its seat, reciprocation of the
two -pistons 13, (4 will cause the large piston 13
alone to become active in delivering liquid under
pressure to the chamber 28. The small piston 14
will not uader such conditions of operation with-
draw liquid from the chamber 26, and if liquid
should enter the displacement chamber 30, this
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of Heuid for the pump regardless of the disposi-
tion thereof. However, when the return valve 37
is opened the spring 22 which positively returns
the jack plunger 21 to retracted position, imme-
diately becomes effective to force the exeess liquid
back into the chamber 28, thereby forcing the
wall {7 sway from the pump in opposition to the
atmospheric pressure acting thereon. This ac-
tion of the jack plunger 2¢ is positive and takes
place regardless of the disposition of the jack,

thereby insuring return of the liquid to the cham- "

ber 28 irrespective of the position of any of the
elements. Both the cam 48 and the return valve
37 are conveniently manipulable from the exterior
of the pump casing §0, and all parts of the as-
semblage while belng well protected during nor-
maiuse, are readily accessible for inspection. The
relief vaive 39 prevents damage to delicate paris
in case the Jack is overloaded, and the entire unit
is obviously simple and compact in construction
and can be readily manipulated by & novice, and
the combined pump and jack system has proven
highly successful in actual commercial wuse.

It should be understood that it is not desired
to limit this invention te the exact delails of
construction or to the precise mode of use, herein
shown and described, for various modifications

" within the scope of the claims may occur to per-
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liquid will merely be returned to the chamber -

28 past the open valve 46 and through the pas-
sages 45, 44. If the other relief valve 43 is opened
by manipulation of the disk cam 48, and the valve
48 remains closed, then the piston {4 alone will be
effective in delivering liquid to the jack displace-
ment chamber 28. The large piston 13 will not
under such conditions withdraw liquid from the
chamber 26, and any liquid which may be con-
fined in the displacement chamber 24 will be
returned to the chamber 28 through the passages
42, 44. When the large piston {3 is active alone,
then the jack plunger 2{ is being moved out-
wardly at an intermediate speed and with some-
what reduced power; but when the small piston
i$ alone is active, then the jack plunger 2§ is
being moved outwardly at minimum speed but
with maximum power. If the rotary cam 48 is
agdjusted so.as to open both valves 43, 46, oper-
" ation of the pump will produce no movement of
the jack plunger 2{. If the return valve 37 is
opened, the spring 22 of the jack will immediately

become effective to return the plunger 21 to re-’

tracted or inactive position, and the plunger 21
will then force liquid from the chamber 29
through the conduit 23 ang passages 34, 36 into
the chamber 28.° :

Prom the foregoing detailed description {t will
ke apparent that the improved pump is conven-
iently manipulable and operable to cause the jack
plunger 21 to move outwardly at three different

. During the suction stroke of each pump
piston §8, 14 liquid Is, of course, withdrawn from
the chamber 28, and the reduced pressure caused
by these suction strokes, combined with the at-
mospheric pressure acting upon the side of the

40

50

55

60

85

70

wall 17 remote from the chambey 28, will cause -

the movable wall §7 to constantly advance toward
the pump ang o maintain an abundant supply

75

sons skilled in the a,rt

I claim:

i. In a hydraulic pump, & casing having alined .
concentric bores of different diameters disposed
centrally of said casing, a-pair of alined pistons
snugly coacting with said bores to provide inde-
pendent displacement chambers of different ca-
pacity, a liquid supply reservoir for said chambers
rigidly attached to said casing and projecting lat-
erally from one end of the casing and away from
said bores, a lever pivotally suspended from said
casing and being swingable toward and away
from said reservoir to simultanecusly reciprocate
said pistons, a liquid discharge and return line
connected to the other end of said casing remote
from said reservoir, a set of inlet and outlet valves
for controlling the admission of liquid from said
reservoir to each of said chambers and from said
chambers to said discharge line, a liquid by-pass
valve confined within said casing on one side of

-said bores and being operable to return liquid di-

rectly from sald line to said reservoir, and s pair
of control valves confined within said casing on
the other side of said bores and being co-operabile
with said sets of inlet and outlet valves to cause
either or both of said pistons to deliver liquid te
said line.

2. In a hydraulic pump, a casmg having alined
concentric bores of different diameters disposed
centrally of said casing, & pair of alined pistons
snugly coacting with said bores to provide inde-
pendent displacement chambers of different ca-
pacity, a liquid supply reservoir for said chambers
rigidly attached to said casing and projecting lat-
erally from one end of the casing and away from
said bores, a lever pivotally suspended from said
casing and being swingable toward and: away
from said reservoir to simultaneously reciprocate
said pistons, a liguid discharge and return line
connected to the other end of sald casing remote
from said reservoir, a set of inlet and outlet valves
for controlling the admission of Hquid from said
reservoir to each of said chambers and from said

.chambers to said discharge line, a liquid by-pass

valve confined within said casing on one side of
said bores and being operable to return lquid di-
rectly from seid line to said reservoir, & pair of
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- similar control valves confined within said casing
on the other side of said bores, and cam means
for either independently or simultaneously open-
ing said control valves to cause either or both of
said sets of inlet and outlet valves and the cor-
responding plungers to deliver liquid from said
. reservoir to said line.

3. In a hydraulic pump, a casing having alined
concentric bores of different diameters disposed
centrally of said casing, a pair of alined pistons
snugly coacting with said bores to provide inde-
pendent displacement chambers of different ca-
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5. In & hydraulic pump, a casing having alined
concentric bores of different diameters disposed
centrally of said casing, & pair of alined pistons
snugly ‘coacting with said bores to provide inde-
pendent displacement chambers of different ca-
pacity, a liquid supply reservoir for said chambers
secured to one end of said casing, & lever pivotally
suspended from said casing and being swingable

" to simultaneously reciprocate said pistons, a liquid
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pacity, a liquid supply reservoir for said chambers = .

rigidly attached to said casing and projecting lat-
erally from one end of the casing and away from
- said bores, a lever pivotally suspended from said
casing and being swingable toward and away from
said reservoir to simultaneously reciprocate said
pistons, a liquid discharge and return line con-
nected to the other end of said casing remote from
sald reservoir, a set of inlet and outlet valves for
controlling the admission of liquid from said
reservoir to each of said chambers and from said
chambers tq said discharge line, a liquid by-pass
valve confined within said casing on one side of
said bores and being operable to return liquid

directly from said line to said reservoir, a control:

valve interposed between each of sald displace-
ment chambers and said reservoir for controlling
the opening of said outlet valves by pressure
created by said plungers, and cam mesans for in-
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dependently opening saild control valves or for

permitting simultaneous ‘closure thereof to cause

. either or both of said valve sets and the corre-

sponding plungers to deliver liquid from said
reservoir to said line.
4, In g hydraulic pump, a casing having alined

concentric bores of different diameters disposed-

centrally of said casing, a pair of alined pistons
snugly coacting with said bores to provide inde-
pendent displacement chambers of different ca-
pacity, a liquid supply reservoir for said chambers
secured to one end of said casing, a lever pivotally
suspended from said casing and being swingable
to simultaneously reciprocate said pistons, a liquid
discharge and return line connected to the other
end of said casing remote from said reservoir, a
set of inlet and outlet valves for controlling the
admission of liquid from said reservoir to each of

-safd chambers and from.said chambers to said
discharge line, & manually operable liquid by-pass
valve operable to return liquid directly from said
line to said reservoir, a manually operable control
valve inteérposed between each of said displace-
ment chambers and said reservoir for controlling
the opening of the corresponding outlet valves,
and means for selecttvely opening said control
va.lves
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discharge and return line.connected to the other
end of said casing remote from said reservoir, a
set of inlet and outlet valves for controlling the
admission of liquid from said reservoir to each of
sald chambers and from said chambers to said
discharge line, a manually operable liquid by-pass
valve operable to return liquid directly from said
line to said reservoir, a manually operable control
valve interposed between each of said displace-
ment chambers and said reservoir for controlling
the opening of the corresponding outlet valves,
and a single manually rotatable cam for inde-
pendently opening said control valves or for per-
mitting simultaneous closure thereof to cause:

- either or both of said valve sets and the corre-
-sponding plungers to deliver nquld from said

reservoir to said line.

6. In a hydraulic pump, a casing having alined
concentric bores of different diameters disposed
centrally of said casing, a pair of alined pistons
snugly coacting with said bores to provide inde-
pendent displacement chambers of different ca-
pacity, a liquid supply reservoir for said chambers
secured to one end of said casing, a lever pivotally -
suspended from said casing and being swingable
to simultaneously reciprocate said pistons, a liquid
discharge and return line connected to the other
end of said casing remote from said reservoir, a
set of inlet and outlet valves for controlling the
admission of liquid from said reservoir to each of

‘said chambers and from said chambers to said

discharge lirie, & manually operable liquid by-pass
valve operable to return liquid directly from said
line to said reservoir, a manually operable con-
trol valve interposed between each of said dis-
placemant chambers and said reservoir for con-
trolling the opening of the co g ovilet -
valves, and a single manually rotatable car for
independently- opening said control valves or for
permitting simultaneous closure thereof to cause
elther or both of said valve sets and the corre-
sponding- plungers to deliver liquid from said
reservoir to said line, said by-pass valve being
conflned within said casing on' one side of said
chambers and said control valves being confined -
within the casing on the opposite side of said

chambers. v
. EDWARD M. PFAUSER.



