May 31, 1949, S. V. NOBLE 2,471,770

HYDRAULIC JACK

Filed Aug. 6, 1947 3 Sheets-Sheet 1 .
Fig.2. Fig. /. 1
4 16 2 6 — TS
7 ERIE N
7 R
42\ 28 SET
772 B
() i
IN AN RN
39T oY , BRI
22 %§é ? N ! ::// i
| 5NE =) ] 51 L |
\\g@f‘ 3 f !?a’][’:-—t.!!l - IHI
‘ DTN a2 L LR :
9 38 226" 19 18 /3 9
. 8
- Fig. 3.
24 P
T =—% ’
. =2 7 =t 5.
>
G e )
e | 0
o " /
2 :
9 4
38 26

3 Inventor

Stanford V. Noble

v (Psnce U iom.




May 31, 1949. S. V. NOBLE 2,471,770
| HYDRAULIC JACK _
Filed Aug..G, 1947 ‘ ' 3 Sheets—She_et 2

[ |

~

|
ot

]
24
22p
Uy 24, 2! 250 23
7= 30 2/
est@A Tl oo [Fia [ 25
*’f"ﬂﬁf\\ 5&\\‘”_'_"’4_%?_! : e
& |lie ts 9 3 2
o 42 '4 3 TIiventor
g' ‘ : Stanford V. Noble

By g% Z?%eﬁ




May 31, 1949, S. V. NOBLE 2,471,770

HYDRAULIC JACK

Filed Aug. 6, 1947 3 Sheets-Sheet 3 -
VR I
7, | 8.
17 ' 9
/ I /6' \/7 F/g .
5‘% /0| N
8 { /0 33
\ = | } /“ .
RALE ’ 30| ‘
; & = 58 »
/2 .‘ . 55/57 324}’ 3/ 28 55, 72
= N ] o
\\ D | o4
O N I

©
/

(<)
O

m(h

SN
(N
&
&

O
[s )

W

;;:O‘l ) ()
AN

by -

SRR,

REGL>39

Inventor

Stanford V. Noble

o (oo QO iom.

antFarrey B fuckir,




Patented May 31, 1949

2,471,770

UNITED STATES PATENT OFFICE

2,471,770
HYDRAULIC JACK
Stanford V. Noble, North Hollywood, Calif,
Application August 6, 1947, Serial No. 766,661
(CL 60—52)

6 Claims.

‘This. invention relates to improvements in hy-
draulic jacks of the type wherein a lifting ram
is elevated by forcing fluid under pressure into
the ram cylinder by means of a manually oper-
able pump, and in which the fluid-is bled from
the ram cylinder by opening a manually oper-
able bleed valve.

Heretofore, the: pumps or -jacks of the above
type have been operated by means of a hand
lever arranged. so that use of the jack was. dif-
ficult and inconvenient. Also, the prior jacks
employed pump actuating hand levers having a
detachable handle adapted to be removed and

engaged with the bleed valve for actuating the
same, thereby .incurring the expenditure of a
certain amount of time in transferring the handle
from the lever to the bleed valve and vice versa.
. The primary object of the present invention
is to make the use of a hydraulic jack more easy
and convenient by providing a pump whose pis-
ton is retracted by a spring and projected by the
actuation of an eccentric carried on a shaft
adapted to be engaged.by a rotatable detachable
handle.

Another object of the present invention is to
provide means whereby the. eccentric-carrying
shaft may be moved longitudinally 10 disconnect
the same from.the eccentric and to operatively
connect.the same with the bleed valve, whereby
the pump and bleed valve may be selectively
actuated in an expeditious manner without. dis-
connecting the handle from the eccentric-carry-
ing shaff and engaging it with the needle valve.
- Additional objects and features of the inven-
tion will become apparent from the following de-
scription when considered with the accompany-
ing drawings, in which:

Figure 1 is a view, partly in side elevation and
partly broken away. and in vertical section, of a
hydraulic jack constructed in accordance with
the present invention;

Figure 2 is a sectional view taken -substan-
tially on line 2—2 of Figure 1;

Figure 3 is an enlarged view partly in-top plan
and partly in section, taken substantially on line
3—3 of Figure 1;

Figure. 4 is ‘an enlarged fragmentary vertical
section taken on line 4—4 of Figure 2;

Figure 5 is a view somewhat similar to Figure
2, of .a modified form of. the invention;
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Figure .6 is a  section taken-on line:6—6  of
Pigure 5;

Figure 7 is a section taken on line T—7 of Fig-
ure 5; :

Figure 8 is a section taken on line 8—8 of Pig-
ure 6;

Figure 9 is an enlarged fragmentary vertical
section-taken substantially on line 9—8 of Fig-
ure 6;

Figure 10 is a vertical section taken substan-
tially on line {0—10 of Figure 9;

Figure 11 is an elevational view.of the type of
handle preferably empioyed for actuating the
pump of the present jack;

Figure 12 is an enlarged transverse section
taken on line 12-—12 of Figure 11; and

Figure 13 is an enlarged fragmentary view,
partly in plan and partly in section, showing the
detachable connection between the handle and
the eccentric-carrying shaft.

Referring in detail to the drawings, the pres-
ent hydraulic jack includes a ram 5 mounted in
a cylinder 6 which is provided with a jacket 7
to form a reservoir 8 .in which fluid is stored.
The cylinder-and jacket are provided with a suit-
able base 8, and.the ram 5 is preferably of the
multiple type comprising relatively movable.in-~
ner and outer members- 10 and I provided at
their lower. ends with the usual leather cups 12
and 13. The area of the inner ram member. 16
exposed to the action of the fluid. forced under
pressure into the lower end of cylinder 6 is
greater than that of the outer member §l| ex-
bosed thereto so that in operation of the jack,
the inner ram member {0 will be elevated first
and elevation of the outer. meniber ({ will fol-
low. ' Suitable packing rings are provided at 14
and ‘15, respectively between the upper end of
outer ram member {l and inher ram member {8
and between the upper end of cylinder 6 and the
outer ram membet 11, to prevent outward leak-
age of fluid between these members. The inner
ram member ‘10 is provided at the top. with a
head {6 to receive the load to be lifted by the
jack, and such héad may be carried by an ad-
justable extension in threaded engagement with
the inner ram member (8 as generally indicated
at IT in Pigure 5. The base § is provided with
8 passage. {8 -that connects the bottom of reser-
voir. 8 with.the bottom of cylinder 6, and this




2,471,770

passage is controlled by a needle bleed valve {8
which may be opened to permit the fluid to pass
from the cylinder 6 back to reservoir & when
lowering of the ram and load is desired. Thus
far described, the jack is of generally conven-
tional construction.

In the embodiment of the invention shown in
Figures 1 to 4 inclusive, fluid is drawn from the
reservoir 8 through a passage 20 and past a check
valve 21 of the base 9 into a vertical pump cyl-
inder 22 mounted on the base 9, and said fluid is
forced from said pump cylinder past a check valve
23 and through a passage 24 of the base 9 into the
lower end. of the ram cylinder:6.. -A-piston 25 is
reciprocable in the ‘cylinder 22 to’ force the ‘fuid
past the check valve 23 and through the passage
24 into the ram cylinder to raise the ram. It will
be seen that the needle valve 19 is threaded as
at 26 and is adapted to be turned to open -and
close the same.
packing ring 27 provided in the upper end of
eylinder 22 and projects from.the:upper.end:of the
latter.

A horizontal shaft 28 is rotatably and axially

slidable in spaced bearings 29 and 30 respectively
provided ‘at-the-upper end-of ‘a standard ‘34 rigid
with and rising from pase 9 and fixed to the
jacket 1. “Journaled-on the shaft 28 between tha
bearings 29 and 30 is an eccentric 32 surrounded

by a strap-33 -which ‘bears upon-a head 34 :pro- .

vided on the upper end of pump piston 25, anti-
friction bearing: elements 35 ‘being interposed be-
tween the eccentric 32 -and'strap 33. ‘A crank
arm. 36 is journaled at one end on shaft 28 be-
tween eccentric 32 and'bearing’ 80, andthis crank
arm is. operatlvely connected ‘by means of a link
87 with -a further" crank arm ‘38 ‘secured on the
outer end of needle valve 19, At ‘their -adiacent
sides, eccentric 32 and: crank arm- ‘86 -are Tespec-

tively prov1ded with' recesses 39-and slots 48, and

the shaft 28 carries a cross-pin 41. At-its outel
end, shaft 28 s provided: with a head 42, and a
spring ‘43 ‘is 1nterposed ‘between ‘bearing 29 -and
head ‘42 so as to normally yieldingly move the

shaft 28 to an outward “position -and to permit

axial movement of the shaft'28’ to an inward posi-
tion. The arra,nger_n_ent s ‘Such ‘that when ‘the
shaft 28 is in an outward-position, cross pin 41
is-engaged in recesses 39 so gs'tofix the eccentric
32 ‘to shaft 28 for actuation by the latter and to
unclutch shaft 28 “from crank arm “36. 'I‘hus,
when ‘a suitable handle xs engaged -at one end
with the head 42, rotatmn of .such handle will be
imparted to shaft 28 for rotating eccentric 32 and
causing downward movemcnt, of pump piston 28.
This piston-is forced upwardly after each pump-
ing stroke by a coil spring 44 surrounding the
pump cylinder 22 and resting upon the base '8,
as well as connected at .its upper end to the head
34 of piston 25. The arrangement is also such
that upon actuamng the handle to force the shaft
28 inwardly, cross pin ‘41 is moved out of recesses
29 and into slots 40 so as to disconnect shaft 28
from eccentric 32 and connect it to the crank
arm-36. ‘While the shaft 28 is*held in this inward
position, the handlé may be turned to rotate shaft
28 and thereby turn needle valve.19 through the
connection 37,38 so.as to open said needle valve
and permit the fluld ‘t0 bleed from the ram cyl-

inder 6 back to the reservoir-8 so that lowering of -

the ram and the load is eﬁected Of course, pre-
vious reclprocatlon of pump 25 will ‘have -caused
fluid to be pumped from the reservoir-8- into the
ram cylinder 6: for- effectmg elevation of-the ram

and load. -As-soon as the ram has completely Iow- -

The piston 25 -extends past .a .o
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.compactly-stored when.not in use.

4
ered, reverse rotation of shaft 28 while clutched
to the crank arm 36 will effect turning of needle
valve 19 for closing the same so as to condition
the jack for the next jacking operation. The pre-
ferred form of operating handle and connection
thereof with the head 42 are illustrated in Fig-
ures 11 to 13 inclusive. As shown, this handle
comprises an elongated shank having a crank 45
at one end, the opposite end of the shank being
formed to provide a gooseneck 46 whose free lat-
erally directed end portion 47T is formed with a
circumferential recess 48. The shank is prefer-
ably composed of elongated sections 49 and 80
which . .are feldable so .that the-handle may be
Hor this pur-
pose, the adajcent ends of the shank sections 49

.and 50 are separately pivoted at 51 and 52 within
‘a longitudinally split sleeve 5§38 whose intermediate

portion is of semi-circular cross section and whose
end portionsare.provided with resilient extensions
54 that yieldingly hold the shank sections 49 and

'B§ iin .aligned . relation when the handle is un-

folded. 'The head 42 of shaft 28 has a transverse
opening as at 54 to receive the laterally directed

- end 47 of the handle as-shown in Figure 13, the

opening 54 ‘being formed -at-its ouber side-asin-
dicated ‘at-§5 to seat in-recess 48. The end- 47
of the handle is-pressed-into-engagement-with:the
wall ‘of ‘opening ‘54 -at ‘85 by -means-of a-spring
catch ‘56 which releasably latches the end:41 of
the handle'to the head 42:-with the ghank:sections
89 and 50 axially aligned with the -shaft 28. It
will ‘be -apparent ‘that ‘the pump may ‘be -con-
veniently -actuated even -though-the Jjack “is lo-
cated ‘a considerable distance inwardly -of an eng
of -a motor vehicle beneath-thelatter,-and the-ad-
jacent bumper -and other ‘parts-of the vehicle-will
not interfere with ready -actuation -of ‘the pump
as is the case with hydraulic jacks whose pumps
are -actuated-by vertically swinging‘hand levers.
The rotary -actuation -of- the "handle-provides ‘2
convenient -and expedltmus ‘way-of operatmg the
jack with a minimum expendlture of ‘manual- ef-
fort and time. ]

‘Referring -to ‘the embodiment of ‘the invention
illustrated in Figures 6:to10inclusive,the pump-
ing ‘means or-device embodies‘two oppositely dis-
posed pump cylinders 22a and 22b disposed hori-
zontally in spaced relation,.and the shaft 28’ car~
rying eccentric 32’ is:interposed midway ‘between
the  cylinders. "Pistons 2%¢ :and 28b are recip-
rocable in the cylinders 22a and 220 and actu-
ated by ‘the -eccentric '32’, -a suitable . U-shaped
spring 44’ ‘heing -anchored Antermediate it,s ends
to the base 9-and connected.at its ends {o the pis-
tons 25¢.and 25b° for retractmg ‘the latter ‘Inthis
construction, a passage: 20 p:rov1ded with a check
valve 21 and a passage 24 ‘provided with. d.check
valve 23 is ‘provided for each "pump . cylinder.
Also, with this arrangement, the needle .yalve
19 is located in axial ahgnement with shait 28’
and is provided with.a cross: '55. ’The $haft28’
is provided at ‘its inner end with a socket %6 to
receive-the-outer end of valve ‘9, and the walls of
socket 56 have slots'57 to receive’ the ends. of cross
pin 55. The pin 55 and slots'57 replace the slots
49, -and ‘the "elements 37 .and 38 of Figure 1.are
eliminated. The arrangement is such that when
shaft 28’ is.in its.outward:position under the in-
fluence of spring 43, the cross pin 4l is.engaged
in recesses 39 of eccentric.32’.. The arrangément
is also such that.upon inward.movement.of Shaft
28’ the oufer. end of needle valve 9 is received
in socket 56 and the ends of cross pin 58.are en-
gaged in slots 51, ' This results in disconnection
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of shait 28" from eccentric 32’ and connection of
shaft 28’ directly with needle valve 19 whereby
the needle valve may be turned to open or close
the same while the pumps remain idle and fluid
is bled from the ram cylinder back to the res-
ervoir for allowing lowering of the ram and load.
It will be seen that shaft 28" is coupled to needle
valve I3 upon inward movement of said shaft
against the action of spring 43 while uncoupling
.the shaft from the eccentric: 32 Also, shaft 28’
is normally held in an outward position by spring
£3 to couple said shaft to eccentric 82’ and dis-
connect it from needle valve 9. When the shaft
28’ is rotated in the outward position thereof
the pumps are actuated to force the fluid into the
ram cylinder for elevating the ram and load as
with the form of Figure 1. In the embodiment
of Figure 5, the inner bearing 30’ of shaft 28’ is
counter-bored so as to accommodate the ends of
cross pin 58 and permit turning of the needle
valve {9, the counter-bore being indicated at 58.
Other than generally described above, the con-
struction of both forms of the invention is gen-
erally similar, and remaining similar parts of
both forms are indicated by like reference nu-
merals.. While the form of Figure 5 is more com-
plicated and expensive than that of Figure 1 it
may be operated with greater ease and is more
efficient and quicker in action.

As the operation of both forms of the invention
has been explained during description of the con-
struction, no further reference to the operation
is deemed necessary. Other modifications and
changes in details of construction are contem-
plated, such as fall within the spirit and scope
of the invention as claimed.

Having described the invention, what is claimed
a3 new is:

1. A hydraulic jack comprising a vertical ram
cylinder, g ram in said ram cylinder, a reservoir,
8 pump for forcing fluid from said reservoir into
said ram cylinder to raise said ram, said pump in-
cluding a pump cylinder having a piston recip-
rocable therein, said jack including a part hav-
ing a passage through which the fluid may be
bled from the ram cylinder to the reservoir to al-
low the ram to lower, a valve rotatable to open
and close said passage, means including a rotat-
able eccentric acting upon said piston for recip-
rocating the latter, a manually operable rotatable
and axially movable shaft on which said eccentric
is mounted, and means to simultaneously clutch
said eccentric to said shaft and disconnect said
shaft from said valve when said shaft is moved
axially in one direction and fo simultaneously un-
clutch said eccentric from said shaft and connect
sald shaft to said valve when said shaft is moved
axially in the opposite direction, whereby the
shaft may be selectively used to actuate the pump
piston or the valve.

2. A hydraulic jack comprising. a vertical ram
cylinder, a ram in said ram cylinder, a reservoir,
a pump for forcing fluid from said reservoir into
said ram cylinder to raise said ram, said pump
including a vertical pump cylinder ‘having a
piston reciprocable therein, said jack including
a part having a passage through which the fluid
may be bled from the ram cylinder to the reser-
voir to allow the ram to lower, a valve located
at one side of said vump ang rotatable to open
and close said passage, means including a ro-
tatable eccentric disposed above and acting upon
said piston for reciprocating the latter, a manu-
ally operable rotatable and axially movable shaft
on which said eccentric is mounted, a crank arm
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mounted on-said: shaft, an operative connection
between said crank arm -and  said valve, ‘and
means. to- simuyltaneously clutch said eccentric
to said  shaft and disconnect said shaft from
said crank arm when said shaft is moved axially
in'one direction and to simultaneously unclutch
said eccentric from said shaft and connect said
shaft to said crank arm when said shaft is moved
axially in the other.direction, whereby the shaft
may. be selectively used to actuate the pump pis-
ton or the valve. : St

3. A‘hydraulic jack comprising a vertical ram
cylinder, a ram in said ram cylinder, a reservoir,
two oppositely disposed vumps for forcing fluid
from. said reservoir into said ram cylinder to
raise said ram, each pump including r a pump
cylinder having a piston reéciprocable therein,
said. jack' including s part having a passage
through which the fluid may be bled from the
ram cylinder to the reservoir to allow the ram
to lower, a valve rotaiable to open and close
said passage, means including .a rotatable eccen-
tric - arranged between and acting' upon said
piston for reciprocating the latter so that the
pumps alternately force the fiuid from said res-
ervoir into said ram cylinder, a manually op-
erable rotatable and axially movable shaft . on
which said eccentric is mounted, and means to
simultaneously clutch said eccentric to said shaft
and disconnect said shaft from said valve when
said shaft is moved axially in one direction and
to simultaneously ‘unclutch said eccentric from
said shaft and connect said shaft to said valve
when said shaft is moved axially in the opposite
direction, whereby the shaft may. be selectively
used to actuate the pump pistons or the valve.

4. The construction defined in claim 1, in com-
bination with yieldable means acting to normally
move said shaft axially in said one direction so
as to normally clutch the eccentric to said shaft
and disconnect the shaft from the valve,

5. A hydraulic jack comprising a vertical ram
cylinder, a ram in said ram cylinder, a reservoir,
& pump for forcing fluid from said réservoir into
said ram cylinder to raise the ram, said pump in-
cluding a pump cylinder having a piston re-
ciprocable therein, said jack including a part
having a passage through which the fluid may
be bled from the ram cylinder to the reservoir
to allow the ram to lower, s valve rotatable to
open and close said bassage, means including a
rotatable element acting upon said piston for
reciprocating the latter, a manually operable ro-
tatable and axially movable shaft carrying said
element, and means  to simultaneously clutch
said element to said shaft and disconnect said
shaft from said valve when said shaft is moved
axially ‘in one direction and to simultaneously
uncluteh said element from said shaft and con-
nect said shafb to said valve when said shaft is
moved axially in the opposite direction, whereby
the shaft may be selectively used to actuate the
bump piston or the valve.

6. A hydraulic jack comprising & vertical ram
cylinder, a ram in said ram cylinder, a reservoir,
8 pump for forcing fluid from said reservoir into
said ram cylinder to raise said ram, said pump
including a pump cylinder having a piston re-
ciprocable therein, said jack including a part
having a passage through which the fluid may
be bled from the ram cylinder to the reservoir
to allow the ram to lower, a valve operable to
oben ‘and close said passage, means including
& rotatable eccentric. member acting upon said
piston for reciprocating the Iatter, a manually
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7
saperahle srotatable rand .axially :movakle sheft
ion:whichsaid:eceentric:memniber :is mounted, :and
means 4o :simultaneously «clutch .said -eceentric
smemher-to said shaft:and .diseonnect.said:shaft
dromssdid-valve when said shaft is:moved axially s
dn-one direction and:to simultaneously wunclutch
isaid ;eccentric member from said shaft:and con~
mect-said shaftto said valve when said .sheft s
smoved :axially:in-the :opposite :direction, swhereby
the shaft may:be.selectively used io actudteithe 10
pump piston or the valve.
: STANFORD V.:-NOBLE.
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