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9 Claims,

This invention relates to pushing and pulling
devices including jacks, and particularly hydrau-
lically operated automobile jacks.

Among the objects of the present invention is
to provide an hydraulically operated jack wherein
the base is formed as an integral casting which
is provided with but two bores, one bore in which
is disposed the ram cylinder and ram which lifts
the load, and in the other bore is disposed g high
pressure pump cylinder and piston and the by-
pass valve, whereby leakage of high pressure lig-
uid is confined so that it escapes into the liquid
reservoir formed in the base, preferably concen-
tric about the ram cylinder, and whereby, since
there are only two bores in the otherwise integral,
imperforate base, the possibility of oil leakage
otherwise to exterior surfaces of the jack is com-
pletely eliminated.

Another object of the invention resides in pro-
viding an hydraulic jack for automobiles wherein
the pump cylinder is disposed substantially at
right angles to the longitudinal axis of the ram
cylinder and relatively close to the ground so thnt
the jack may be placed under a low car and the
pumping mechanism effectively operated from a
point clear of the projecting portions at the base
of the car and whereby also the by-pass valve for
lowering the car may likewise be operated.

Yet, another object of the invention resides in
providing a jack mechanism wherein g portion of
the operating handle of the jack is detachable
from the remaining portions of the jack, whereby
an otherwise extended and relatively long jack
operating handle mechanism may be comnpletely
removed so as to provide a structure which ig
much less bulky and may be readily packed and
shipped.

Another object of the invention resides in pro-
viding an hydraulic jack with g high pressure cyl-
inder and piston and by-pass valve unitary struc-
ture which may be removed from the jack base
as a unit and which is provided with o handle
operating mechanism not only for actuating the
hish pressure pump piston but also for opening
and closing the by-pass valve with respect to its
seat on the jack body, and In addition means is
provided so that a portion of this handie is de-
tachable from the jack to facilitate packing or
storage of the jack.

Yet another object of the invention resides in
providing a hydravlic jack with a hieh pressure
pump cylinder and piston and by-pass valve
formed as a unitary structure, together with ac-
tuating mechanism therefor wherein the artnat-
ing mechanism is readily detachable from and at-
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tachable to the pump cylinder and by-pass valve
to facilitate storing or packing.

Other and further objects will be apparent from
8 perusal of the following specification when
taken in connection with the accompanying draw-
ings, wherein: : .

Figure 1 is an elevational view showing, partly
in section, the completely assembled hydraulic
jack with the handle extension in operating po-
sition;

Figure 2 is a view similar to Figure 1 showing

- the jack with the handle extension removed and
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to the right; :

Figure 3 is an enlarged cross sectional view of -
the jack taken on a single plane through the
central axis of the ram cylinder and pump cyl-
inder, the pump piston and its connecting rod
alene not being shown in section, and with the
handle extension being broken away; _

Figure 4 shows perspective views of associated
parts of the handle extension structure:

Figure 5 is a plan view of a modified type of
jack; )

" Figure 6 is a view of 2 modified type of jack
construction shown-in cross section, taken on the
line §—8 of Figure 5, wherein the handle is not
removable; ;

Figures 7 and 8 are enlarged, detailed, frag-
mentary views of the valve mechanism, showing
different operating positions;

Figure 9 is a detalled perspective view of the
high pressure cylinder: and

Figure 10 is a cross sectlonal view taken on the
line 18—10 of Figure 7. :

Referring now to the drawings in detail, the
jack shown in Figs. 1 to 3 comprises preferably
an integral casting having g base 2 provided with
8 centrally disposed, upstanding annular wall 4
forming a central well and also having a con-
centrically disposed surrounding outside wall 8§,
which upstands a considerable distance. This
wall § is threaded internally as at 8 at its upper
end. The top of the outside walls § is open to
threadedly receive an internal clamping ring 10
which holds a cylinder {2 between it and a coun-
tersunk portion 14 on the Internal wall of the
well 4. This cylinder {2 is the ram cylinder,
In addition, above the ring 18 there is provided
2 packing member 15 and the slidable. ram {§.
A suitable threaded ring {8 clamps this packing
{5 between it and the threaded ring 10,

The ram {§ is provided on its too with a load
supporting, serrated surface 26. The space be-
tween the ram cylinder {2 and the exterior walls
6 of the jack forms and provides a reservoir 26.
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. A portion of the wall 4 is provided with a
relatively short, radially extending passageway
22 which connects with a conical valve seat 24
formed in the outer face of the well wall 4. This
port 22 is disposed substantially at right angles
to the longitudinal central axis of the ram cyl-
inder 16. The valve seat 24 opens into the reser-
voir 26. In addition, the. integral base casting
is provided with '
central axis of which registers with the central
axis of the radially disposed passage 22. In gen-
eral this sleeve-like extension 28 is disposed more
or less at right. angles to the longitudinal axis of
the ram cylinder 16. It forms preferably slightly
less than a right angle with this longitudinal
axis of the ram cylinder 16 so as to give the
end of the pump operating member an eleva-
tion from the ground when the Jack base lies on

the ground. This integral sleeve 28 terminates .

as at 30 and is internally threaded as at 32 to
accommodate the threaded packing ring 34 which
confines the packing 36 against an inner wall 38
of the threaded internal countersunk portion of
this sleeve-like extension 28. This packing ring
34 is in turn internally threaded as at 48 for
reasons hereinafter set forth.

This integral basal sleeve 28 is provided with a
céntral bere to receive a high pressure pump cyl-
inder #2. This cylinder is substantially elon-
gated and is in turn provided with a central bore
44. The inner end of the pump cylinder 42 is
provided with a radially disposed passage 46 ter-
minating in a valve seat 48 of larger diameter
than the bore #8 A retaining plug 50 closes the
opposite end of the bore. This retaining plug 50
is provided with a centrally disposed, projecting
pin 52 adapted to engage a ball valve 54 when

the valve moves away from its valve seat 48
whereby to keep the ball substantially close to

the seat whi'e permitting it to unseat. In addi-

tion, the end of the cylinder 42 is provided with
a longitudinal threaded bore 55 which Is prefer-
ably of larger dimensions than the central bore
44 of the pump cylinder 42 and this bore 85 is pro-
vided with a valve seat 58 onto which seats a ball
valve 58. A centrally apertured, threaded plug 60
closes the end of the bore 56 and is suitably shaped
to.keep the ball relatively close to its seat while
permitting the ball to unseat and to pass fluid
through the central aperture 64 of this plug.

In addition, one of the wall portions of this

pump cylinder 42 is formed as a valve. In the
present instance the end 62 is conically formed,
surrounding the plug 60 so as to seat against the
conical valve seat 24 formed in the wall of the
well 4 and concentrically surrounding the central
radial conduit 22.

Means is hereinafter provided for shifting the
combined pump cylinder 42 and valve 62 away
from its seat 24 to provide aby-passvalve structure
whereby to form a direct communication from
the passage 22 directly into the reservoir 26 so
that the chamber 64 beneath the ram 16 may be
connected with the reservoir directly.:

It will thus be seen that the packing 36 serves
to prevent the escape of any oil in the reservoir
26 between the outer annular face of the pump
cylinder and the inner wall of the sleeve 28.

The high pressure pump cylinder 42 is provided
with & relatively long, rod-like pump piston 66
which is adapted to reciprocate in the bore 44
of the pump cylinder. This rod is threaded on
its outer end as at €8 to connect with a head 10
having a central threaded bore 12 and a connected
larger threaded counterbore 14. An internally

a sleeve-like extension -28 the’

" threaded collar T¢ engages the threads 40 on the
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outer end of the pump cylinder 42 beyond the
end 30 of the barrel-like extension 28 of the base.
An externally threaded and centrally bored ring
18 has its outer threads engaging the internal
threads 88 of the collar 18 whereby to compress
a packing 82 around the pump piston §6 to pre-
vent leakage of oil therepast. The head 18 is
likewise cross bored to receive a threaded pin 84,
the inner end of which engages the pump cyl-
inder 42 as at 88. The outer portion of this pin
84 passes through a slot 88 on a guide sleeve $0
surrounding the sleeve-like extension 28 of the
base. The function of this s.eeve is to prevent
the piston 68 from being flexed or bent laterally
when the piston is drawn outwardly relatively to
the piston bore 44 in the operation of the pump.
The outer end of the sleeve 80 is welded to the
outer face of the head 78 as at 92, The outer
end of the pin 84 projects through a bayonet slot
100 in another sleeve 102 which surrounds the
outer end of the sleeve 80. This outer sleeve 102
encloses the head 70-and is welded as at (04 to &

* collay 106 having an internal bore 108 and &
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countersunk portion 118 connected therewith.
The bore 108 of this collar receives & rod 112, the

‘inner end of which is threaded to engage the

threads T4 in the head 70. The outer end of this
rod 112 is provided with a hand.e |14 whereby
the piston 66 may. be reciprocated in its cylinder
through the threaded connection of the rod with
the head 10 which in turn is threaded to the
outer end of the piston 86. The pin 84 is nor-
mally confined in the wider portion of the bayonet
slot 100 of the sleeve 102 but may pass through
the open-ended slot 183 of this bayonet slot when
in registry therewith, whereby the pin is discon~
nected from the sleeve 102,

~ A tube 116 is welded as at 118 to the.inner
face of the counterbore (10 of the collar 106.
This tube 116 surrounds the rod 12 and extends

- outwardly from the main body of the pump means

and Is provided with a turnable handle 120, Thus
by turning the handle 120 the tube 116 is turned,
the ring (88 is turned, the sleeve 102 is turned,
and through the bayonet slot and pin connection
84 which in turn is connected to the cylinder 42,
the pump cylinder 42 is turned so that the threads
40 will unscrew from the threaded ring 32 thread-
edly mounted in the outer end of the stationary
sleeve 28. By means of this threaded connection
49 and. the above described turning movement,
the combined pump cylinder and by-pass valve
62 is backed away from the by-pass valve seat
24 whereby to open the hy-pass valve. A turning
movement in the opposite direction reseats the
by-pass valve.

In order to detach the relatively long handle
from the sleeve 90 and head 70 which are con-
nected to the extension 28 and pump cylinder
42, so as to leave the jack construction substan-
tially as shown in Figure 2, the handle 120 is
turned in the appropriate direction to center the
pin 84 with the slot 103 of the bayonet joint.
Thereupon the sleeve is pulled outwardly away
from the pin 84, completely to detach this sleeve
from the pin as shown in Figure 2. 'This sleeve,
through its welded connection 104, will then carry
with it the collar 106. Prior to this, however, the
rod and handle (12 and 114 must be turned in
the appropriate direction to unscrew the rod
{12 from its threaded connection 14 with the
head 10, thereby permitting the rod and handle
assembly shown in Figure 2 to be detached as &
unit from the jack unit shown in Pigure 3. This
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¢onsiderably shortens the jack for storage pur-
poses and completely removes the outer portion
of the pump operating and by-pass operating
mechanism.

When it is desired to remove the pump cylin-
der and by-pass valve as & unit, starting with
the assembly shown in Figure 2, the pin 8§ is
completely removed first. Next the sleeve 80 can
be withdrawn bodily from the barrel or lateral
extension 28 of the jack base. Then by means
of a special wrench which fits wreneh sockets in
the end of the ring 34, this ring may be removed,
the ring may be unscrewed from the barrel 28
and the unscrewing of this ring carries with it
the combined pump cylinder and by-pass valve
structure as a unit from the barrel-like extension
28 of the jack. The pump cylinder'in turn may
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be removed from the ring by unscrewing after -

it has been withdrawn from the barrel.
When the complete structure is assembled, as
shown in Figures I and 3, it will be understood

thal upon reciprocation of the handle #§4 the

/ high pressure pump piston $6 will be reciprocated
" In a manner such that on the outstroke oil or
liquid will be drawn through the port 48, past
the ball valve 54, into the high pressure pump
chamber 44. In this outward movement the ball
valve 56 will seat. Upon the inward movement
of the pump piston 86 the ball valve 58 will close
and the ball 58 will open, thereby permitting this
Nquid to be passed through opening 81, see Fig-
ure 3, in the plug and thence through the radial
passage 22 to the chamber .64 beneath the ram,
whereby to force the ram upwardly as the pump-
ing progresses. When it is desired to lower the
ram, the handle 128 is turned in the proper
direction whereby to back off the threaded con-
nection 40 with the threads of the ring nut 82
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in turn connecting with the stationary sleeve 28, ,

whereby to back the by-pass valve 62 from its seat
24 so as to permit the liquid in the chamber 64
to pass through conduit 22, thence in the passage
now formed by the valve 82 spaced away from
its seat 24 so that the liquid will Sow directly
into the reservoir 28§.

Referring to the modified construction as
shown in Figures 5 to 10, inclusive, wherein the
operating handle extension is not removable but
Is part of the permanent structure of the jack,
in this modified device the jack body, ram eylin-
der, and the valve operating mechanism is ap-
proximately the same as in my first form shown
in Figures 1 to 4 inclusive, but as will be noted,
the high pressure piston §6a is directly connected
to the handle operating rod {12a by the pin §22.
An outer sleeve {24 Is externally threaded at its
outer end as at §28 to receive a knob i28a, and
its opposite end is positioned in an internal bore
28 of the extension 28z of the jack body. A
packing (38 is disposed between the end of the
sleeve 124 and the end of the bore {28 to prevent
leakage of fluid from the reservcir 26.

Disposed in the sleeve {24 and the extension
sleeve 28¢ is the high pressure cylinder 42a, as
shown in Figures 6 and 9, having threaded en-
gagement as at (32 with the extension sleeve
28a, the opposite end of the cylinder being con-
nected by a pin 134 to the outer sieeve 124 and
belng rotatable therewith. A packing gland 126
is situated at the end of the high pressure cylin-
der to prevenf leakage of fluid. A cross bore
{38 and an annular groove 148 connect with s
longitudinal groove (42 to form s return con-
duit for any fluid that might escape around the
outer surface of the high pressure piston §6a.
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A pair of gulde washers (44 in combination with

“the head 148 act to gulde the high pressure pis-

ton 66a as it is drawn cutwardly when in oper-
ation. :

It will be understood that operation of this
device is the same as that shown In Figures 1 to
4 inclusive, and that upon reciprocation of the
handle {14z the valves operate to contro]l the
flow of fluid to raise the ram piston 16. Upon
rotation of the knob 028a the sleeve (24 will
rotate the cylinder 42¢ through the pin 134 and
move the end of the cylinder 62 away from the
valve seat 24, due to the threaded engagement
132 with the extension 28a, to release the fluid
past the valve 62 and into the chamber 26, to
lower the jack. ’ :

Obviously the invention is not limited to the
specific detalls of construction disclosed herein
but is capable of other modifications and changes
without departing from the spirit and scope of
the appended claims. .

The invention. is hereby claimed as follows:

1. An hydraulically actuated jack comprising
an upright casting having an internal, centrally
disposed, upstanding integral wall providing a
well, a cylinder having its lower end mounted
on the walls forming said well, said cylinder pass-
ing through a first bore formed in the casting,
a ram in said cylinder, a portion of the integral
wall of said well having a relatively short latersl
passage extending laterally thereof and there-
through and substantially at right angles to the
longitudinal central axis of said ram cylinder,
the outer wall of said well concentrically about
the central axis of said short lateral passage-~
way being formed with a valve seat, said casting
being provided with sn integral relatively long,
sleeve-like extension forming a second bore in
the casting, the longitudinal central axis of which
second bore registers with the central axis of said
relatively short passage, said two bores constitut-
ing the only bores formed in the casting, g sleeve-
like high pressure pump cylinder in said second
bore and a pump piston in said pump cylinder,
the inner end of said pump cylinder being pro-
vided with passageways and valve means con-
trolling the same, the inner end of said pump
cylinder being formed as a valve to seat upon
sald valve seat, and means carried by the outer
end of said pump cylinder beyond the outer end
of said long sleeve-like extension for reciprocat-
ing said piston and for shifting the inner end of
said cylinder away from the valve seat.

2. In'an hydraulic jack, in combination with
8 base having a bore, a ram eylinder in the bore,
and a ram in the cylinder, the base being hol-
lowed to provide & liquid reservoir, said base hav-
Ing a projecting, elongated sleeve integrally
formed therewith and carrying a threaded por-
tion, a pump cylinder mounted in said sleeve and
threadedly engaging said threaded portion of
sald sleeve, a second sleeve telescopingly sur-
rounding the first sleeve, a centrally apertured
head threadedly engaging the threaded outer
portion of said pump cylinder, detachable means
interconnecting said second sleeve, the head and
the pump cylinder, a second centrally apertured
head connected to said second sleeve, g piston
in said pump cylinder and connected to said sec-
ond head, a piston operating rod threadedly con-
nected to said second head and having a central
axis registering with and extending in the Hne of
the central axis of the piston, a third sleeve sur-
rounding the second sleeve, a third head con-
nected to sald third sleeve, said third head re-
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ceiving the piston operator therethrough, and &
fourth sleeve connected to the third head and
surrounding the piston operator, a handle con-
nected to said last named sleeve for turning the
latter, a handle connected to the outer end of
the piston operator, and detachable means inter-
connecting the third sleeve with the second sleeve,

said second sleeve having a slidable connection -

with said first mentioned sleeve.

3. In an hydraulic jack, the combination of &
jack body bored to provide & ram cylinder and
a liquid containing reservoir, a ram in the cylin-

10

der, sald jack body having an angularly disposed

elongated sleeve, a passage communicating with
the ram cylinder and terminating in a valve seat,
a pump cylinder in said first mentioned sleeve,
sald pump cylinder having a portion forming a
by-pass valve to close upon sald valve seat, &
piston in said pump cylinder, means forming a
connection between said pump cylinder and said
sleeve to cause said sleeve to shift the by-pass
valve against or away from its seat, the inner
end of said pump cylinder being formed with
passages and valves to connect the reservoir with
the pump chamber of the pump cylinder and the
pump chamber with the ram cylinder, a recip-
rocable, elongated’ piston actuator having an
actuating handle on its outer end, means form-
ing a detachable connection between said actu-
ator and the piston, a turnable sleeve surround-
ing said actuator and a handle therefor for turn-
ing the same, and means detachably intercon-
necting said last mentioned sleeve and said pump
cylinder whereby on turning the same said pump
cylinder will be shifted relative to the valve seat
to relieve the ram cylinder, the detachability of
said last mentioned means permitting said actu-
ating handles and a portion of the connections to
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passages to interconnect the reservoir with said
pump cylinder and the pump cylinder with the
ram cylinder, said base having an extension form-
ing & first sleeve about said pump cylinder, said
first sleeve and pump cylinder having interengag-
ing means to cause the shifting of said valve seat
with respect to the first valve, & pair of overlap-
ping sleeves, the inner of said overlapping sleeves
having s slot therethrough, and the outer over-
lapping sleeve having & bayonet joint communi-
cating with the end of said pump cylinder, a
pair of heads enclosed by said overlapping sleeves,

_the first of sald heads being rigidly connected to

the inner overlapping sleeve, the second head
being connected to the pump cylinder, and a
threaded pin lying in the bayonet slot of the
outermost of said overlapping sleeves and lying in
the elongated slot of the innermost of said over-
lapping sleeves and passing through said second
head and being connected to the pump cylinder,
a fourth sleeve, a detachable piston reciprocator
guided in said fourth sleeve and connected to said
first head, means Interconnecting the fourth
sleeve with the outermost of the two overlapping
sleeves so that they will turn together, and a turn-
ing handle on said fourth sleeve, said threaded
pin and bayonet slot forming a connection where-
by said outermost of sald two overlapping sleeves,
sald detachable piston reciprocator and pump cyl-
inder turning mechanism may be detached from
said jack, its pump cylinder and connected slot-
ted overlapping sleeve whereby to render the jack
more compact.

6. In an hydraulic jack, in combination with &
base having an upstanding ram cylinder and ram

" therein, said base having & laterally projecting

be removed from the remainder of the jack to *

render the jack more compact.

4. In an hydraulic jack, the combination of a
base having an upstanding ram cylinder and a
surrounding liquid reservoir, a ram in the ram
cylinder, said jack body forming an elongated
sleeve, a pump cylinder disposed in said sleeve
and a piston in said pump cylinder, valve means
in the pump cylinder cooperating with the piston
for passing liquid from the reservoir into the
pump cylinder and from the pump cylinder to
the ram, a by-pass valve associated with said ram
cylinder and said reservoir, said by-pass valve
being carried by said pump cylinder, a piston

- actuator forming a projection of said piston, and
means detachably interconnecting said actuator
and piston for reciprocating the piston, a turn-
able sleeve, means interconnecting said last men-
tioned sleeve with said pump cylinder for turning
the latter, whereby to shift said by-pass valve
relatively to its seat and to relieve the ram cylin-
der, and means forming a detachable intercon-
nection between at least two of said sleeves to
permit a portion of the piston reciprocating and
cylinder turning means to be detgched from the
remainder of the jack structure to render the
jack more compact for storage or shipment.

5. An hydraulic jack comprising a base bored to
receive a ram cylinder and providing a surround-
ing liquid containing reservoir, & ram in the cyl-
inder, said base having a second bore disposed
angularly with respect to its first bore, the base
having a valve seat around said second bore and

~ connecting the ram cylinder with the reservoir,

g pump cylinder having an end formed as a valve

adapted to close upon said valve seat, & piston
in said pump cylinder, there being valves and
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high pressure pump cylinder, the central axis of
which is disposed substantially ninety degrees
from the central axis of the upstanding ram, &
piston in said pump cylinder and a relatively long
piston actuator extending outwardly thereof and
connected thereto for reciprocating sald piston,
a by-pass valve integrally carried by said pump
cylinder and a relatively long actuator extending
outwardly of said pump cylinder and having &
handle thereon for turning said by-pass valve,
said handle for said valve turning means and said
actuator for said Dpiston reciprocating means
being disposed adjacently when the piston is in
its innermost position, both of sald actuators ex-
tending substantially outwardly from the base
of the jack substantially at right angles to sald
ram cylinder whereby said jack may be inserted
under an automobile chassis to raise the chassis
and whereby said actuators are accessible from
a position clear of the body of the automobile.

7. In an hydraulic jack, the combination with
a base having a centrally disposed internal up-
standing wall forming a well, a sleeve upstanding
from said well to form a ram cylinder, said base
having a concentrically surrounding, upstanding
integral casing disposed in spaced but substan-
tially close proximity to said ram cylinder to
form a liquid reservoir, a part of the integral
casing surrounding the upstanding wall having
an integral laterally projecting, elongated sleeve
provided with a threaded portion, and the outer
face of said internal wall of said base opposite
said sleeve being formed as & valve seat disposed
directly in said reservoir, the wall centrally of
said valve seat being bored to connect with said
ram cylinder, a high pressure pump cylinder dis-
posed in said lateral elongated sleeve and thread-
edly connected to the threaded portion of sald
elongated sleeve, a piston reciprocable in sald
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pimp eylinder, said pump cylinder having an in-
tegral portion formed on its inner end as a valve
conformed to close upon said valve seat, said in-
tegral end of said pump cylinder having valve pas-
sages interconnecting said reservoir and said ram
cylinder upon reciprocation of said piston, and
means for turning said pump cylinder through its
threaded connection with said elongated sleeve
. to move said valve relatively to its seat.

8. In an hydraulic jack, in combination with &
basal casting having integral inner walls and out-
er walls, the inner walls providing the bottom
portion of a ram cylinder and the outer walls
broviding a liquid reservoir thereabout, a cyl-
inder mounted in said inner walls, a ram in said
cylinder, a valve seat formed on the outer sur-
face of said inner walls and having a passage
communicating interiorly with the ram cylinder,
the outer wall of the basal casting of the jack
having 2 long integral sleeve-like extension pro-
viding a bore the central axis of which coincides
with the central axis of said valve seat, a high
pressure pump cylinder in said bore, the inner
portion of said pump cylinder having an integral-
ly formed valve to close on said valve seat, g, pis-
ton in said pump cylinder, the longitudinal axis

of sald pump cylinder being angularly disposed

with respect to the longitudinal axis of the ram
cylinder, and actuating means for reciprocating
sald piston, and for turning said pump cylinder
from g point beyond the end of the long sleeve-
like extension whereby positively to shift the by-
pass valve with respect to its seat. )

9. In an hydraulic jack, in combination with a
one-piece basal casting including g base portion
having internally formed and centrally disposed
upstanding annular walis forming a well, a sleeve
secured to said wall and upstanding therefrom to
form a ram cylinder, said base having walls up-
standing concentrically around and in spaced re-
lation to said cylinder to provide a reservoir, said

base having a sleeve-like, elongated, integral ex-.

tension projecting -angularly to said ram cylin-
der, said extension substantially corresponding in
length to the major portion of the height of said
ram cylinder and said extension adjacent its end
being internally threaded, a packing and a
threaded ring, said threaded ring engaging the
internal threads of said extension and serving to
hold said. packing in position, g relatively long,
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tubular member disposed in said extension, said
tubular member forming a high pressure pump
cylinder, an elongated piston disposed in the bore
of said pump cylinder, the outer end of the pis-
ton extending beyond the outer end of said pump
cylinder, the inner end of the pump cylinder being
suitably ported and provided with valves con-
necting the pump cylinder with the reservoir and
with a port leading to the ram cylinder, the inner
end of said pump cylinder being formed as g re-
lief valve, the internal walls of the base of said
Jack being provided with a valve seat, the center
of which is in line with the central axis of said
pump cylinder, said valve seat being bored and
connected to the ram cylinder, means disposed
beyond the end of said extension on the base con-
necting with the high pressure pump piston for
reciprocating said high pressure pump piston in
the pump cylinder, and a tubular handle sur-
rounding said pump piston reciprocating means
and turnable with respect thereto and with re-
spect to said extension of the base and connected
with said high pressure pump cylinder for caus-
ing the threaded portion of said high pressure
pump-cylinder to turn with respect to their en-
gaging threads and with respect to the extension
of the base for turning the high pressure pump
cylinder with respect to its valve seat to seat and
unseat the relief valve on the inner end of said
high pressure pump cylinder relatively to its valve
seat.
JOSEPH J. MUELLER.
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