Dec. 9, 1958

Filed Feb. 15, 1957

L4

2

=I5 &

T. C. POMEROY

HYDRAULIC JACK

2,863,285

5 Sheets-Sheet 1

o
A v BN
N = =N
N I
_ 3 _O®F
S = ARl
§ )] !
_ 3=l
- L N
N

\

A

R

N

N

\

N\

X AOSOSA N RS SN NSNS BN AN NN N Z§

s /= Z\

‘a N I 12222227 | //§

N 777N N ] S IR LT LT LA L LA LS AR N ANANN SANNNRNN %Q

= G 3 SAPPEEELS | LN

= - ——— S = H :—r 9 é€/§

g »ipvi—lrl ’L_ L] gl %é§

= bl w [\
N

=1 Py - T4 5 a"\bwé§

< o~ T "" " N

& ALALLAL LA A LA AL R AN S AR AR AN AN 3 N

7 2 \

\

R

N

R

s L

o

N

K\\\\\{\\ \'lis \\ NSO SS AN NSNS NNNSN \\\\\\\ S NN N \II\\\ \\’f\/L
1y N
e ° 8383 N § bw=
© S
INVENTOR.
7intorHy C.PoMERO

Ar7rorneYs



2,863,285

T. C. POMEROY
HYDRAULIC JACK

Dec. 9, 1958

5 Sheets—Sheet 2

Filed Feb, 15, 1957

AR RN _
: |
_ Wh.///) = \IL\\_W m
A8 Be—=mn 7

/ mm_ ! o6 z9 _|.|I

o MHI_ W JL MM =1 ) _

: g6 ‘

: N1 &

* : aél_NW.WI\W \||/ oﬂ\ T ,N..:*
T m;..:&_.___.___.“.»ullllllw lsll\ 2 \= N U
.mw _ 06" fmﬂx \/\\ X% = ..m-

] _I 18 _ ) 90/ N.,z -
H_IW_W : £o 524 “ _

=l m i |

o] L1 1 _w __ M

. " & | : “ _ 1% _

|
, 2t
Borer } |
144

INVENTOR.

ZintorHy C. FOMEROY

/é);/wl M‘éw

09

v/

N
ol
—— P14
S——_ §
\O P
6s—F— o o—1%
gew_g Iy Fo—1~-19
H@TF s 11|
pe——— “ : an|l|u?
= |
/2 —
& 7 / m @ ‘
IH A 11 |s“ ,/
j— m - P
— | s —
Mn
of 8

Arropnesyes



Dec. 9, 1958 T. C. POMEROY 2,863,285
HYDRAULIC JACK

Filed Feb. 15, 1957 5 Sheets-Sheet 3
BB S o 2 hose
e =t ——

%

| 79
87 Z, 80

4 / 7 ;
/ |41/
41— £ /
A 95 [H]
[ m—} /Iw 96 | ) 86
L = -3 LS

40—
/ // — 104 9 /
[ o d
"@ ——p V85
/ éd_l:. 99 K = V.07 125
9% 48 E1NIPIN
Wy 74 Rk
) ) el 7
122~ 102, [ =" ___/24
126 6
(]
/23 / . )
1t b |72
73—Y 1217
114 ‘ il
115 i
7 A ‘
[Sees
/ 4 I 90
o 107\ 08 i 19 .
e "2 109 06 3 7
. 83
LI 5 o o 78
o 2 i
' 131 7 !
77
41— . |
127 -.: / L= ] ’-74
0 120 1304 == % 84 = L —79
40— 1=V = 8o
81 - T B 29 -f €0
7\
fi < — 7
122 N 12'6‘ \ 75
( . d
123 ‘ ) LN |72
'73 121
41 INVENTOR.
TintoTHy C.Pon1erRoy

%’%W,w%éfw

Arrorneris



Dec. 9, 1958 T. C. POMEROY 2,863,285
HYDRAULIC JACK

Filed Feb. 15, 1957 : ‘5 Sheets-Sheet 4
IS5 o o, s h s
A -y
41— Z
i 95 0
[~ ) s o
/ === 964 =} /I R
40""' 29 — a 4 m___ Z d :/87 7 80
¥ 1 — és {
- R
[ /99 T 83'§/7[ /y-'h{ 125
i22-] 2\ @ 105
/‘98 72 Z = 124
4 y
g ' % 72
73 121// : 89 / -
14 : )
s N ' "7 /
| / IR —4
[
//g/ uz / M (106 g 13 \iig 90
09 1° 17 97
FI5 5 o 7
i 6‘ /3/\ " " 82 iy
414 m
77
[ == Y
74.
40— =
«4op 80
[ men )
122~ '
N ":
{ ~75
23 y 72
73
4
- INVENTOR.
Timorwy C.PomiEROY

WW,MB‘M

Arrormneys



Dec. 9, 1958 T. C. POMEROY 2,863,285

HYDRAULIC JACK

Filed Feb. '15, 1957 . 5 Sheets-Sheet 5
BT S e
Y= g
& Z
4] Y
/’ s, = /
——p 100/96>d =p /< 6,
/ s / f E / 87 |79
40— 7 e |/ 258 / S % 7 s
/] . m-zm 7134 3
= — s 125
73 @)L &5 @ // { y .
122 a8 /‘:2 7@ /’% ——/24
123—H .
1212 : % 89 7 — 72
44— }
15~ ‘
-4/
90
FIE20, . -
4 ' |77
=/ 1"
L =
m o
| = .
[ ==}
=
79
1224 @ 74
\
, N 75
123~ 72
73
41 . INVENTOR.
Zintorry C. PoMERoY

Hore o2k

ArrorRNnsys



United States Patent -'Oﬁi_ce

2,863,285

Patented Dec. 9, 1858

1

2,863,285
HYDRAULIC JACK
Timothy C. Pomeroy, Agnanga, Calif.
Application February 15, 1957, Serial No. 640,384
9 Claims. (Cl. 60-—52)

This invention relates to new and useful improvements
in"hydraulic jacks. More particularly this invention re-
lates to a manually operable single pump hydraulic jack
which is operable in any position from vertical to hori-
zontal to inverted.

A principal object of this invention is to provide a hand
operated hydraulic jack which will permit a jack ram
or plunger to be pumped up and pumped. down wiilizing
but a single pump and a single release.

It is a further object of this invention to provide a
hydraulic jack wherein the pressure chamber is completely
filled with hydraulic fluid both above.and below the piston
at all times making ‘it impossible -for air to -enterthe
hydraulic system. :

A further object of the -invention is :to provide hy-
draulic- jack construction wherein upon the downward
stroke of the jack plunger the hydraulic fluid is sucked
from under the plunger ‘piston rather ‘than from the oil
reservoir so as to insure-against entry of any air into-the
hydraulic system when the jack is operated in a horizontal
or inverted position. -

Another object of this invention is to provide a ‘hy-
draulic jack construction wherein the valve block is te-
movable from the base and replaceable in the event of
valve failure or breakage.

Stifl another object of this invention is to provide a
hydraulic jack construction having a pressure escape valve
between the hydraulic fluid chamber above the plunger
piston and the hydraulic fluid reservoir to make possible
the maintenance of hydraulic fluid both above and below
the piston at all times, the. operation of the jack planger
“up or down with only one pump and .one release, as well
as the elimination of the expansion tank.

Other objects of the invention will become -apparent
as the description proceeds.

To the -accomplishment of ‘the foregoing and related
ends, this invention then comprises the features here-
inafter fully described and particularly pointed out in:the
claims, the following -description setting forth in de-
-tail certain illustrative embodiments of the invention, these
being indicative, however, -of but a few of the various
ways in which the principles of the. invention may ‘be
employed.

The invention is illustrated by the drawings in which
the same numerals refer to corresponding parts and in
which: :

Figure 1 is a side elevation, partly in section, showing
the details of construction of the jack cylinder, plunger
and hydraulic fluid reservoir, as' well as the pump and
valve block; '

Figure 2 is. another side elevation of- the hydraulic
jack of this invention; :

Figure 3 is a horizontal sectional view taken generally
on the line 3—3 of Figure 2 and in the direction of
“the arrows; . :

Figure 4 is an enlarged side elevation of the valve block
comprising part of the hydraulic jack of this invention,
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shown partly broken away to illustrate details of con-

'struction of the valve block;

Figure 5 is a horizontal sectional view through the
valve block taken on the line 5-—5 of Figure 4 and in
the -direction of the arrows and showing the positions
of the valving elements during the intake siroke;

Figure 6 is a horizontal sectional view taken on the
line 6—6 of Figure 4 and in the direction of the arrows
and showing the positions of the valving elements during
the intake stroke;

Figure 7 is a horizontal sectional view corresponding
to that of Figure 5 but showing the positions of the valv-
ing elements during the pressure stroke;

Figure 8 is a horizontal sectional view corresponding
to Figure 6 but showing the positions of the valving ele-
ments during the pressure stroke;

Figure 9 is-a horizontal sectional view corresponding
to Figures 5 and 7 but showing the positions of the valv-
ing element during the pressure releasing cycle; and

Figure 10 is a horizontal sectional view correspond-
ing to Figures 6 and 8 and showing the positions  of
the valving elements during the pressure releasing cycle.

Referring to the drawings, and particularly Figures 1
and 2, the hydraulic jack herein disclosed includes a
base 19, which is preferably provided with an annular
channel 11 adapted to receive one end of a cylindrical
housing 12. The base 10 is also preferably provided
with ‘a counterbore 13, concentric with annular zhannel
11, adapted to receive one end of a cylindrical pressure
cylinder 14.

An annular housing cover 15 is provided with an an-
nular channel 16 on its inner side for receiving the
opposite or top end of cylindrical housing 12, and an
inner concentric annular channel 17 for receiving the op-
posite end of pressure cylinder 14. - Base 10, cover 15,
housing 12, and cylinder 14 are secured together to pro-
vide a rigid fluid-tight structure  by. suitable means as,
for example, tie bolts 18 which extend from the cover 15
down to the base ¥6. An annular chamber 19 is provided
between the wall of housing 12 and the wall of cylinder
14, as best illustrated in Figure 1.

Housing cover 15 is provided with a central bore 20
adapted to receive a plunger 21 comprising part of the
jack ram. The bottom of bore 20 is defined by an in-
terned flange 20’ which, in addition to providing a sup-
port for a suitable packing 22, also serves as a guids for
the upper end of plunger 21. Packing 22 provides a
fluid-tight seal for the fluid pressure chamber 23 in
pressure ‘cylinder 14 above the piston. The packing 22
is compressed in bore 20 by an annular packing giand
24, received in threaded engagement with the upper wall
portion of bore 20, as is well known in the art. The
upper end of plunger 21 is provided with a load-engaging
element or head 25,

The lower end 26 of plunger 21 is of reduced diam-
eter and is threaded. This lower end 26 is provided
with a piston disk 27 having an annular peripheral
channel for receiving an O-ring 28. A cup shaped
packing 29 is seated against the bottom face of the
piston disk 27. The piston disk 27 and cup shaped
packing 29 are held in place by means of a washer 30
and a nut 31 threaded onto the lower end 26 of the
plunger. The combination of the O-ring 28 and the
packing 29 insures a fluid-tight seal between the upper
pressure chamber 23 and the lower pressure chamber
32 which lies below the piston or plunger head.

The lower end of plunger 21 is provided with a suit-
able relief valve including a central axial channel 33,
extending from the end-of the plunger to a transverse
channel 34 through the plunger above the plunger head.

"The lower end of the central axial channel 33 is some-
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what enlarged to receive a ball check valving element
35 which is normally urged in the closed position by
means of a suitable coil spring 36 which is held in place
in the channel by means of a collar 37.

An actuating bar 38 is received in. the transverse
channel 34. The actuating bar 38 is of a length greater
than the diameter of plunger 21 so that the ends of ‘the

2,863,285 -

actuating bar extend outward from the ends of the trans-

verse channel. - The actuating bar is of smaller diameter
than transverse channel 34 so as to be freely movable
in the axial direction of the plunger. The actuating bar
rests on the upper end of a pin 39 in the central axial

10

channel 33. The lower end of pin 39 engages the relief .-

valving member 35. The spring means 36 for yieldably
holding the ball check element 35 on its seat has suffi-
cient tension to overcome the weight of the actuating
bar 38 and pin ‘39 so as to normally hold the valving
. element 35 on its seat.

The circulation of hydraulic fluid to and from the
pressure chambers and fluid reservoir is controlled from
a pump and valve housing 40 which is fitted to and
secured to the base 10 of the jack by suitable attach-
ment means, such as bolts 41,
a cylinder 42 fitted to the housing 40, as best shown
in Figure 4. The pump cylinder 42 may desirably be
fitted by being screwed into a threaded channel in the
top of housing 49, as shown. Fluid-tight construction
is assured by an O-ring 43 interposed between the pump
cylinder and the top of the housing 40. The pump
cylinder 42 has a piston 44 mounted for reciprocal
movement therein. The upper end of the cylinder, as
indicated at 45, is provrded with a suitable gland and

packing as is conventional in this art to prevent leakage:

_around the upper end of the cylinder which projects
from the cylinder.

The upper end of the pump piston 44 is provided with
a transverse slot in which to receive a handle 47 which
is pivotally secured in the slot by means of a pin 48.
To enable the pump piston to be reciprocated within
the pump cylinder by means of handle 47 the short end
of the handle which extends beyond the slot in the piston
is pivotally mounted by means of a pin 49 to a link 50
which in turn is pivotally mounted at 51 to a lug 52
on the top of the housing 40. The lower end of pump
piston 44 is provided with one or more O-rings in
peripheral annular channels near the end of the piston.
- As best shown in Figure 3 the base 1€ is provided
with a plurality of ports communicating with the valve
housing, a corresponding number of ports communicat-
ing with the cylindrical jack housing and interconnecting
channels. The portion of the base which underlies the
pressure chamber 32 within the pressure cylinder 14 is
provided with a port 54 which communicates through
a channel 85 with a port 56 underlying the valve hous-
ing block 40. The portion of the base which underlies
the hydraulic fluid reservoir 19 is provided with an
outlet port 57 which communicates by means of chan-
nel 58 with port 59 in the base underlying the valve
housing 40.

The portion of base 10 underlying the reservoir. 19
is also provided with a second port 60 which is con-
nected by means of channel 61 with port 62 underly-
ing the valve housing. Port 60 is connected by means
of pipe 63 and elbow 64 (Figure 1) with the pressure
chamber 23 above the ‘plunger head. Elbow 64 is fit-
ted into pressure cylinder 14 adjacent to the inner side
of the housing cover 15. Thus, port 60 serves as an
inlet port for introducing fluid to the upper pressure
chamber 23.

A valve is provided for relieving pressure in the
upper pressure chamber 23 and returning hydraulic fluid
to the reservoir 19. The valve comprises a body 65
having a central axial channel 66 which communicates
through an elbow 67 with the pressure chamber 23.
Elbow 67 extends through the wall of pressure cylinder

- order to provide a ﬂurd-trght construction.

20

The pump comprises,
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14 at its upper end adjacent the inner side of housing
cover 15. Axial channel 66 is enlarged somewhat to
accommodate a ball check valving member 68. The ball -
valving member is normally seated so as to close the
channel 66 and is urged into this closed seated position
by spring tension applied by a coiled spring 69 which
is retained in the axial channel 66 by means of a collar
70. As will be pointed out in detail hereinafter the
pressure relief valve is vital to the functioning of the
hydrautic.valve of this invention.

Valve housing block 40 is provided with three ports
71, 72 and 73, which, when the block 40 is fitted in
place on the base 10, are in registry with and commu-
nicate with ports 56, 59 and 62, respectively. A resilient
O-ring is provided around the points of juncture of
each of ports 56 and 71, 59 and 72, and 62 and 73 in
It will be
noted that thé valve block 40 is easily removable from
the base and in case of valve failure or breakage can

_readily be replaced merely by unfastening of bolts 41

and substitution of a new valve.

Fluid intake stroke and mechanism

The structure of the valve block 40 is best shown in
Figures 4 through 10. The means for drawing fluid by
the pump is best shown in Figures 4 to 6. Port 72 con-
nects directly within the valve housing with a horizontal
channel 74 which is enlarged through part of its length
to accommodate a valve seat element 75 against which a
ball check valving member 76 is urged by means of coil
spring 77. A threaded plug 78 is screwed into the open

_end of channel 74 in order to close the channel and pro-
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" vide means for adjusting the tension of spring 77. Chan-

nel 74, communicates directly with a horizontal cross
channel 79 which is closed by means of a screw plug

. 80. Cross channel 79 is intersected by a vertical channel

81 which communicates with the pump cylinder 42.
Thus, when handle 47 is lifted and pump piston 44 is
retracted suction is created within the pump cylinder 42
sufficient to overcome the tension of spring 77 holding
check valve 76 closed and hydraulic fluid is drawn from
the reservoir 19 through port 57, channel 58, port 59,
port 72, valve 76 and channel 74, into cross channel 79
to channel 81.

Pressure stroke mechanism

The mechanism for operating the pressure stroke for
lifting the jack plunger and position of the valves is shown
in Figures 4, 7 and 8. Cross channel 79 is also inter-
sected by a horizontal channel 82 the end of which is
closed by screw plug 83. Channel 82 in turn communi-
cates with a vertical channel 84 which leads to a trans-
verse horizontal channel 85 which in turn communicates
with vertical port 71. Horizontal channel 85 is enlarged
through part of its length to receive a valve seat 86,

.a ball check valving member 87, which is held in closed

position under the influence of coil spring 88. The end
of channel 85 is closed and the spring 88 is held in place
and under tension by means of the screw plug 89. The
plug 89 is sufficient to seal off the end of the channel
85 but because -of the length of the channel to avoid
using an unusually long plug it is preferred to provide
further closing means such as screw plug 90.

Vertical port 71 which communicates with the channel
85 in turn communicates with port 56 in the base 10
and then through channel 55 to port 54 and lower pres-
sure chamber 32 in the pressure cylinder 14 under the
plunger head. Thus, when handle 47 1s depressed and
pump piston 44 is pushed into the pump cylinder 42
the hydraulic fluid in the pump cylinder is forced down
through vertical channel 81 into cross channel 79 to cross
channel 82 into vertical channel 84 to horizontal channel
85, displaces valve 87 and is forced into vertical port
71 to port 56, through channel 55, up through port 54
and thence into the lower pressure chamber 32 to fill
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that chamber with hydraulic fluid and force the plunger
21 upward upon repeated up and down movement of
the handle 47.

Pressure relief

Because both pressure ‘chambers of the pressure cyl-
inder 14 are always filled with hydraulic fluid, as the
amount of fluid in lower chamber 32 is increased and
the plunger 23 moves upwardly pressure is put upon the
fluid contained in the upper pressure chamber 23. This
pressure is relieved by means of check valve 63 permit-
ting the fluid from the upper pressure chamber 23 to be
forced against the pressure of the spring holding the
check valve and into the fluid reservoir 19. At the same
time a certain amount of pressure is imposed upon the
fluid in elbow 64, pipe 63, port 6@, channel 61, port
62, and port 73.. Vertical port 73 is enlarged to accom-
modate a valve seat 91, a ball check valving element 92
which is orged against the valve seat by means of a
spring 93 which in turn is held within the port 73 by
means of a threaded collar 94 screwed into the end of
the port 73. By this means fluid from the upper pres-
sure chamber 23 is prevented from backing wup into the
valve housing beyond check valve 92,

As the plunger 21 is forced upwardly under the infiu-
“ence of increased fluid pressure in the pressure chamber
32 and appreaches the limit of its course of travel, actuat-
ing bar 38 comes into contact with the inmer surface

. of housing cover 15 and pushes pin 39 downwardly, dis-
placing relief valve 35. Thus, if additional pressure is
applied to lower pressure chamber 32 by means of work-

“ing pump handle 47 after the limits of extension of the
plunger ram have been reached, the pressure from the
chamber 32 bleeds off through valve 35, channel 33,

. transverse channel 34 to the now greatly restricted upper

" pressure chamber 23 and thence out through the check
valve 68 and into the fluid reservoir 19.

Load pressure releasing means

A single load pressure releasing mechanisi, best shown
in Figures 4, 9 and 10, is provided as follows. Two
transverse horizontal parallel channels 95 and 96 ex-
tend all of the way through the valve block 46 from a
control recess $7 in one side of the block. Channel 95
is provided with a valve seat 98 adapted to receive a ball
check wvalving element $9 which is normally heid in
closed position by the tension applied by a coil spring
100. The end of the channel opposite from recess 97
is closed by means of a screw plug 101 by means of
which tension on spring 106 may also be adjusted.
Channel: 96 is similarly provided with a valve seat 162
in which a ball check -valving element 183 is normaliy
urged: in the closed. position by means of coiled spring
- 184 which is held in place by the plug 165 screwed into
the end of the channe! for the purpose of closing off the
channel and providing means for adjusting the tension
on the spring.

A bolt 166 is aligned parallel between the two channels
95 and 96. .Bolt 166 is provided ‘with a shoulder 107
adapted to move in and out in a counterbore recess 108
in -the valve housing 48. A horizontal longitudinal re-
lease bar.1€9 is disposed on the outer end of the bolt
166 to rest against the shoulder 187 so as to permit
relative -rotary movement between the bolt and release
bar. The release bar 109 is held in place against the
shoulder 'by means of a collar 118 which is keyed to
the bolt by means of a pin 111 which is of a length
greater ‘than the diameter of the collar 118 so as to form
a handle element for rotating the bolt 106.

Secured to the release bar 189 adjacent to its opposite
-ends are two valve release pins 112 and 113 which are
adapted to ‘move in chanunels 95 and 96, respectively.
Pin 112 js adapted to move in the channel of the vaive

-seat-element 93 so as to dislodge valving element %9 upon
«rotation of bolt 386 and inward movement of the release
*:Bar 192... Suitable packing 314 is disposed arcund the
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6
release pin 112 to provide-a fuid-tight seal for the chan-
nel 95.. Packing 114 is held in place by a threaded
collar 115 screwed into the end of the channel 95 adja-
cent to the recess 97.

Similarly, the release pin 113 is adapted to move simul-
taneously in the channel of the valve seat element 102
to dislodge the ball check valving member 163 when the
pin is moved inwardly. A fluid-tight seal for channel 96
is provided by means of packing 116 which is held in
place by means of a threaded collar 117 screwed into
the end of the channel. - If desired or necessary coil
springs may be disposed between the packing and the
valve seat element or between the packing and the
threaded collars in order to maintain the packing under
proper -compression at-all ‘times, or alternatively, the
packing may be displaced by O-ring members for main-
taining proper seal against leakage from the channel.

Two vertical stop pins 118 and 119 are provided in
recess 97 to restrict the outward movement of the bolt
166 and release bar 109. In normal eperating position
the bolt 186 is adjusted so that the release bar rests
against the stop pins 118.and 119 so as to hold the valve
release pins 112 and 113 away from the valving clements
99 and 193 thereby permitting these valves to remain
closed under normal spring tension.  On the other hand,
when it is desived to-release the load pressure from the
hydraulic jack belt ‘186 is rotated by means of the
handle pin 211 to move the release bar and its valve
release pins inwardly so as to unseat valving elements
%9 and 193 by forcing them away from their seats
against the tension of their coil springs. This is shown
in Figure 9.

Channel 95 is connected to cross channel 79 on one
side of valve 99 by means of a vertical channel 120.
On the opposite side of valve 99 channel 95 is connected
by means of a vertical channel 121 with a short hori-
zontal channel 122 which in turn communicates with
vertical port 73 above the ball check valve 92 and thence
through port 62, channel 61, port 66, pipe 63 and elbow
64 to the pressure chamber 23 above the plunger head
in the pressure cylinder 14. The short channe] 122
is closed at its open end by means of a screw plug 123.

Channel 96 is intersected on one side of valve 103
by a cross channel 124 which in turn is intersected by
channel 85 and communicates on one side of valve 87
with port 71 and ultimately with the bottom pressure
chamber 32 below the plunger head, and on the opposite
side of valve 87 with channel 84 and ultimately with
the pump cylinder 42. Channel 124 is closed. at its
opposite end by means of a screw plug 125. Channel
%6 on the opposite side of valve 163 is connected by
means of vertical channel 126 with a transverse hori-
zonta] channel ¥27 which in turn intersects the hori-
zontal cross channel 79. Channel 327 is enlarged
through part of its length to receive a valve seat element
128, a ball check valving element 129 which is held nor-
mally in closed position under the influence of spring
tension provided by coil spring 138.  The end of the
channel is closed and adjustment means is provided for
the spring by means of screw plug 131.

Load pressure release operation

As best seen in Figures 9 and 10, when the pressure
release means is in position to open valves 99 and 103,
the pressure of the lifted load upon the plunger 21
pushes the plunger and plunger head downwardly there-
by applying pressure on the fluid in the lower pressure
chamber 32 and forcing it through port 54, channel 55,
port 36 and port 71 to channel 85. Then, because valve
87 is forced closed by spring 88, the fluid is forced through
channel 124 into channel 96. Because valve 103 is- held
open by release pin 113 the fluid is forced past valve
103 into vertical channel 126 and thence into channel
127. The force of the fluid is sufficient to displace valve
129 and permit the fluid to flow into cross channel 79,
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Valve 76 is forced closed both under the influence
of the flnid in channel 79 and the force of spring 77.
Valve 87 is maintained closed by the greater fluid pres-
sure from port 71 than from channels 84 and 82.

Flow through vertical channel 81 is prevented by
the pump plunger 44, leaving an unrestricted path of
flow through vertical channel 120 to channel 95 and
thence past valve 99 which is forced open by valve re-
lease pin 112, through vertical channel 121 to channel
122 to port 73. The fluid pressure against valve 92 is
sufficient to dislodge the valving member and the fluid
flows on to port 62, channel 61, port 60, pipe 63 and
elbow 64 to the upper pressure chamber 23 where it
occupies the space created by descent of the plunger and
insures against entry of air into the hydraulic system
above the plunger head.

The function of the hydraulic fluid returning to the
upper pressure chamber is not to force the plunger
downwardly since that is being accomplished by the
weight of the load on the plunger head and the hydraulic
fluid is in effect sucked into the upper pressure chamber
primarily merely to occupy space. Any excess fluid is
released to the reservoir 19 through the check valve 68
which likewise releases any excessive pressures in the
upper pressure chamber during this period of pressure
release. By means of a single release mechanism oil
is transferred from the bottom of the plunger piston to
the top of the piston automatically with no other valves
to open or close. In transferring the hydraulic fluid the
intention is not to create pressure in the upper pressure
chamber 23.

Pump pressure release means

At the very instant that the load pressure stops the
operator can then pump the jack ram out from under the
load and pump the ram back inte the jack. To accom-
plish this the release mechanism is maintained in its open
position, that is, with release pins 112 and 113 forcing
valves 99 and 103 into their open positions, as shown in
Figures 9 and 10. Thus, when the operator works handle
47 the flows are virtually the same as when merely under
the influence of load pressure upon the plunger with the
following exceptions. When the operator lifts handle
47 to retract the pump piston 44 fluid from the lower
pressure chamber 32 is drawn as heretofore described to
“the cross channel 79 and thence up to vertical channel
81 into the pump cylinder 42. Then, on the downward
stroke of handle 47 and pump piston 44, the hydraulic
fluid is forced out of the pump cylinder 42 through vertical
channel 81 back to cross channel 79 and thence to vertical
channel 120, channel 95, past open valve 99, etc. back to
the upper pressure chamber 23.

On the downward stroke of the pump piston 44 the
check valve 129 closes, stopping the hydraulic fluid from
going anywhere but through the vertical channel 120 to
channel 95. The spring tension on check valve 129 is
just strong enough to hold check valve 129 on. its seat.
The spring tension on the reservoir intake check valve
76 is just strong enough to overpower the spring in
check valve 129. In this way, the intake valve 76 will
remain closed even though the check valve 129 will open

10

15

20

25

30

40-

50

55

60

under the influence of the pump to permit oil to be -

sucked from under the piston from lower pressure cham-
ber 32.

Although the hydraulic jack of this invention has
been illustrated and described with the jack plunger in the
vertical position it is to be understood that in its opera-
tion it is not so limited. On the contrary, it is adapted
to be operable in any position ranging from vertical to
horizontal to upside down. Because it operates on a
- closed hydraulic system the hydraulic jack of this inven-

tion is equally well adapted to operation in air or under
water. :

The pressure release check valve 68 makes possible
the functioning of the hydraulic jack of this invention
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with only one pump and one pressure release mechanism.
In addition this escape valve makes possible the elimina-
tion of an expansion tank. When the plunger is raised
by introduction of fluid into the lower pressure chamber
32 the fluid from the upper pressure chamber 23, which
is maintained filled with hydraulic fluid at all times, is
forced through the valve 68 into the fluid reservoir 19.
Duc to this fact, that almost as much fluid is being
replaced into the reservoir through the escape valve 68
as is being taken out to raise the jack plunger, less hy-
draulic fluid is used than ordinarily would be required.
This makes possible leaving a small amount of air space
above the fluid in the reservoir to take care of expansion,
thereby eliminating the need for an expansion tank. To
insure against eniry of air into the valving system and
pressure cylinder when the jack is inverted, the reservoir
port 57 is provided with a short extension 132 which is
at all times under the level of the liquid in the reservoir.

Summary of operation

In summary, the operation of the hydraulic jack ac-
cording to this invention is briefly as follows. To lift a
load upon the plunger, regardless of the position of the
hydraulic jack, the pump handle 47 is oscillated up and
down (or back and forth) upon its pivot point 49.
When the pump piston is retracted suction is created with-
in the pump cylinder 42 and hydraulic fluid is drawn
from the reservoir 19 through port 57, channel 58, port
59, and port 72 to channel 74, displacing the check valve
76, into cross channel 79 and thence up to vertical chan-
nel 81 into the pump cylinder 42. Any other flow is
restricted because check valves 99 and 129 are closed,
due both to the positive fluid pressure and spring pressure.
Check valve 87 is maintained closed both because of
spring pressure and the reduced pressure on the opposite
side due to the suction created in the pump cylinder.

The fluid drawn into the pump cylinder is then expelled
and forced to the lower pressure chamber 32 under the
plunger head by forcing the pump piston back into the
cylinder thereby forcing the hydraulic fluid back through
the vertical channel 81, into the cross channel 79, into
the channel 82, the vertical channel 84, thence to channel
85 dislodging the check valve 87, back down through the
vertical port 71 to the port 56 in the base, thence through
channel 55 to port 54 and into the lower pressure chamber
32, This flow is possible because check valves 99 and
129 remain closed as previously described. The force
of the fluid under the action of the pump piston with
the assistance of spring pressure maintains check valves
76 and 103 closed.

Repeated reciprocation of the pump piston forces the
jack plunger upwardly and at the same time forces the
hydraulic flnid from the wupper pressure chamber 23
through the check valve 68 back to the fluid reservoir
19. ‘Check valve 92 prevents fluid from chamber 23
being forced back into the valve block. As the plunger
approaches the end of its path of travel, pressure in the
lower chamber 32 is relieved by actuating bar 38 con-
tacting the inner side of the housing cover 15 and push-
ing pin 39 so as to dislodge the check valve 35.

Pressure in the jack pressure cylinder is relieved by
turning release bolt 106 inwardly by means of the handle
111 thereby moving bar 109 and pins 112 and 113 in-
wardly to open the check valves 99 and 103. With those
check valves opened, under the influence of the load pres-
sure the plunger is forced downwardly forcing the fluid
from the pressure chamber 32 through port 54, channel
55, port 56, port 71, channel 85, channel 124, through
the channel 96, past the open check valve. 103, into verti-
cal channel 126, to channel 127, forcing its way past the
check valve 129, into cross channel 79, through vertical
channel 120, into channel 95, past open check valve 99,
into vertical channel 121, through channel 122, into port
73, dislodging check valve 92, thence into base port 62,
channel 61, port 60, pipe 63, and elbow 64, into the
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iipper: pressure: chamber 23. ‘This: flow is permitted be-
cause the pressure of the line in:addition to the spring
pressure maintains check valves 76 and 87 closed and
the pump piston prevents flow through vertical channel
81,

The pressure may also be released by operation of
the pump. When this is done fluid is sucked from the
lower pressure chamber 32 by action of the pump piston
and cylinder. Retracting the pump piston 44 creates
a suction ‘in the pump cylinder 42. The fluid is sucked
from the chamber 32 into the port 54 through the chan-
nel 55 into the port 56, port 71, channel 85, channel 124,
channel 96, past open check valve 103, vertical channel
126, channel 127, past check valve 129, into cross channel
79, and thus through vertical channel 81 into the pump
-cylinder 42. This flow is possible because the spring
tension on check valve 76 is greater than that upon check
valve 129 so that check valve 76 remains closed éven
though check valve 129 is open.

On the down stroke of the pump piston 44 the fluid
is forced from the pump cylinder 42 down through the
vertical channel 81, into the cross channel 79, through
vertical channel ‘120, into channel 95, past open check
valve 99, into vertical .channe] 121, through channel 122
to port 73, dislodging check valve 92, thence -into base
.port 62, channel 61, port 60, pipe 63 and elbow 64 into
the chamber above the plunger head. As previously
pointed out the jack plunger is lowered not because of
pressure imposed upon the upper surface of the plunger
piston but rather due to drawing away of the fluid under
the plunger piston.

It will be seen that the hydraulic jack of this invention
as illustrated and described is characterized by a single
operating lever for simultaneously actuating two valves
for controlling directional flow of fluid. The reservoir
cylinder and all fluid circulating passages are always com-
pletely filled with fluid so as to avoid the presence of air
pockets which might interfere with the operation of the
jack. It has a single pump for pumping fluid under the
plunger piston to raise the load or for drawing the fluid
from under the piston to force the plunger down by fluid
pressure when necessary. It has a fluid escape or pres-
sure release valve in communication with the interior of
the upper end of the pressure cylinder to permit fluid in
the cylinder to enter the reservoir from the cylinder dur-
ing the upstroke of the plunger. The valve mechanism
and fluid pressure pump are assembled as a complete unit
and detachably secured to the jack base to facilitate man-
ufacture, repair and replacement of worn or broken parts.

It is apparent that many modifications and variations
of this invention as hereinbefore set forth may be made
without departing from the spirit and scope thereof. The
specific embodiments described are given by way of ex-
ample only and the invention is limited only by the terms
of the appended claims.

What I claim is:

1. In a hydraulic jack, a cylinder; a plunger reciprocable
therein; a fluid reservoir; a pump; a first passage con-
necting the bottom of the reservoir to the pump, a second
passage connecting the pump to the bottom of the cylin-
der, a third passage connecting the pump to the top of
the cylinder, a by-pass passage connecting the second
and third passages, and a fourth passage connecting the
top of the cylinder to the reservoir; an inelastic fluid in
said reservoir, cylinder and passages; a check valve in
said first passage to permit one-way flow of fluid from the
bottom of the reservoir on the suction stroke of the
pump, a check valve in said second passage to permit
one-way flow of fluid from the pump to the bottom of
the cylinder in the pressure stroke of the pump, a check
valve in said third passage to prevent back-flow of fluid
from the top of said cylinder and a check valve having a
manually displaceable valving element in said third pas-
sage to normally prevent flow of fluid from the pump to
the top of the cylinder, a check valve in said by-pass pas-
sage to permit one-way by-pass flow of fluid from said
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second passage to said third passage and a check valve
having a manually displaceable valving element:in said
third passage ‘to normally prevent by-pass -flow of -fluid
from said second passage to said third passage, and a
check valve in said fourth passage to permit one-way flow
of fluid from the top of said cylinder to said reservoir;
and a pressure release mechanism to simultaneously man-
ually displace the valving €lements in both of said man-
ually displaceable. check: valves. .

2. A hydraulic jack according to claim 1 further char-
acterized in that said cylinder and reservoir are disposed
upon a single base,-said check valves in the first,  second,
third ‘and by-pass.passages are contained in a single valve
block housing 'on said base and the first, second and third
passages interconnecting said cylinder, reservoir and valve
block hausing are at least partially disposed in said base.

3.” A hydraulic jack according to claim 2 further char-
acterized in that one-end of each of said passage portions
in said base terminates in ports in an upper plane sur-
face of said base, one end of each of the corresponding
passage portions in said valve block housing terminates
in ports in a lower plane surface of said valve block hous-
ing, -said ports in said base are in registry with the corre-
sponding ports in said valve block housing, fluid-tight
sealing means are disposed around said ports between the
base-and valve block housing and said valve block hous-
ing is removably secured to said base.

4. A hydraulic jack according to claim 2, further char-
acterized in that said manually displaceable check valves
are disposed in parallel side-by-side relation in said valve
block housing, a rotatable bolt is disposed between said
check valves, at least the head of said bolt being exterior
of said housing, a transverse bar is secured to said bolt
head for in-an-out movement with said bolt as the bolt is
rotated, check valve release pins are provided on said
bar, whereby movement of said pins on said bar unseats
the valving elements of said check valves simultaneously.

5. A hydraulic jack according to claim 1 further char-
acterized in that said reservoir comprises an annular
chamber surrounding said jack cylinder and contained
within an outer surrounding housing.

6. A hydraulic jack according to claim 1 further char-
acterized in that said plunger includes an axial channel
extending from above the plunger head to below said
head, a transverse channel above said head communicat-
ing with the axial channel, a check valve in said axial
chanel permitting one-way flow of fluid from the part of
the cylinder above said head to the part of the cylinder
below said head; a pin in said axial channel above the
check valve extending into. the transverse channel, and
an actuating bar of smaller diameter in said transverse
channel and extending beyond the ends thereof, said
actuating bar resting upon the end of sdid pin.

7. In a hydraulic jack, a cylinder; a plunger recipro-
cable therein; an annular fluid reservoir surrounding said
cylinder; a pump; a first passage connecting the bottom
of the reservoir to the pump, a second passage ccennecting
the pump to the bottom of the cylinder, a third passage
connecting the pump to the top of the cylinder, a by-pass
passage connecting the second and third passages, and a
fourth passage connecting the top of the cylinder to the
reservoir; an inelastic fluid in said reservoir, cylinder and
passages; a check valve in said first passage to permit one-
way flow of fluid from the bottom of the reservoir on the
suction stroke of the pump, a check valve in said second
bassage to permit cne-way flow of fluid from the pump
to the bottom of the cylinder on the pressure stroke of
the pump, a check valve in said third passage to prevent
back-flow of fluid from the top of said cylinder and a
check valve having a manually displaceable valving ele-
ment in said third passage to normally prevent flow of
fluid from the pump to the top of the cylinder, a check
valve in said by-pass passage to permit one-way by-pass
flow of fluid from said second passage to said third pas-
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-sage and a check valve having a manually displaceable
‘valving element in said third passage to normally prévent
.by-pass flow of fluid from said second passage to said
.third passage, and a check valve in said fourth passage
to permit one-way flow of fluid from the top of said
.cylinder to said reservoir; and a pressure release mech-
anism to -simultaneously manually displace the valving
-elements in both of said manually displaceable check
valves; said cylinder and reservoir being disposed upon
a single base, said check valves in the first, second, third
and by-pass passages being contained in a single valve
block housing on said base, the first, second and third
“passages interconnecting said cylinder, reservoir and valve
block housing being at least partially disposed in said
base; one end of each of said passage portions in said
-base terminating in ports in an upper plane surface of
said base, one end of each of the corresponding passage
portions in said valve block housing terminating in ports
in a lower plane surface of said valve block housing, said
ports in said base being in registry with the corresponding
ports in said valve block housing, fluid tight sealing means
disposed around said ports between the base and valve
-block housing, said valve block housing being removably
secured to said base. g

8. A hydraulic jack according to claim 7 further char-
acterized in that said manually displaceable check valves
are disposed in parallel side-by-side relation in said valve
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block housing; a rotatable bolt is disposed between said
check valves, at least the head of said bolt being exterior
of said housing, a transverse bar is secured to said bolt
head for in-and-out movement with said bolt as the bolt
is rotated, check valve release pins are provided on said
bar, whereby movement of said pins on said bar unseats
the valving elements of said check valves simultaneously.

9. A hydraulic jack according to claim 7 further char-
acterized in that said plunger includes an axial channel
extending from above the plunger head to below said
head, a transverse channel above said head communicat-
ing with the axial channel, a check valve in said axial
channel permitting one-way flow of fluid from the part
of the cylinder above said head to the part of the cylinder
below- said head; a pin in said axial channel above:the
check valve extending into the transverse channel, and
an actvating bar of smaller diameter in said transverse
channel and extending beyond the ends thereof, said actu-
ating bar resting upon the end of said pin.
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