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EYDRAULIC LIFTING JACK

Application filed January 25, 1929. Serial No. 334,947,

This invention relates to certain new and
useful improvements in hydraulic lifting
jacks, and more particularly to an improved
jack of the vertically movable piston type,

6 the jack being compact and self-contained
and adapted to be located directly beneath
the load and operated by a vertically oscil-
lated extension handle.

.Briefly described, this jack. embodies a

10 two-part closed casing which forms the oil
or liquid reservoir, and in which are housed

the lifting mechanism, pump, and valved

passages. These parts are so arranged that
" the joints between all moving parts through
15 which oil under pressure may be forced open

directly into the reservoir so that all leakage

is automatically  collected. The lifting

rams, the pump piston and the rod for oper-

ating the lowering valve project upwardly
20 through packed passages or openings in the
top of the housing or standard, but these
joints are ordinarily above the oil level, and
are never compelled to resist the passage
therethrough. of oil under pressure.

The principal object of this invention is
to provide a new and improved hydraulic
jack of the type briefly described hereinabove,
and disclosed more in detail in the specifica-
tions which follow. a

Another object is to provide a jack com-
prising ‘a closed housing forming a reser-
voir into which the leakage of all oil under
pressure is automatically discharged.

Another object is to provide a hydraulic
jack embodying a vertically oscillatable op-
erating handle which is fulecrumed in the
most advantageous position on the upper
central portion of the jack.

Another object is to provide a jack of this
type having a removable handle, said han-
dle being movable when in operating posi-
tion so as to automatically operate the low-
ering valve.

Another object is to provide a jack of this
type having an improved form of lowering
valve adapted to be automatically operated
by the jack handle so as to provide a slow
lowering of the jack when under load, the
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- 90 same valve being movable to a second posi-

tion which permits rapid lowering of the jack
when not under load. '

Another object is to provide stops on the'

operating handle and standard whereby the
jack may be rocked bodily by means of the
handle in order to disengage the jack from
the load. Another object is to provide a
filling plug for the reservoir so positioned
as to automatically regulate the amount of
liguid in the jack. =~

Another object is to provide a removable
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80

handle and means for positively locking the -

handle to the jack so that the handle may
’Ibe (tiltilized to pull the jack from under the
oad.

Other objects and advantages of this in-

vention will be more apparent from the fol-
lowing detailed description of certain ap-
proved forms of jack embodying the prin-
ciples of the invention. .‘

In the accompanying drawings:

Fig. 1 is a vertical sectional view through

a preferred form of jack in elevated posi- -

tion, portions of the upwardly extended mem-
bers being broken away. o

Fig. 2 is a similar view, showing the jack
in lowered position. :

Fig. 8 is a horizontal section, taken sub-
stantially on the line 3—3 of Fig. 2.

Fig. 4 is a horizontal section taken sub-
stantially on the line 4—4 of Fig. 1.

Fig. b is a vertical section taken substan-
tially on the line 5—5 of Fig. 1. '

Fig. 6 is a view similar to the right-hand
portion of Figs. 1 and 2 but illustrating the
position of the parts for quickly lowering
the jack. o

Figs. 7 and 8 are partial vertical sections
showing the elevated and lowered positions

respectively of a somewhat modified form of

jack. These views are taken in a plane cor-

" responding tothe plane of line 7—7 of Fig. 1.

Fig. 9 is a vertical section, similar to Figs,

7 and 8, but showing a single-lift jack em-’

bodying only one lifting ram.
Fig. 10 is a perspective view of the re-
movable handle. . :
Referring first. to Figs. 1 to 6 inclusive,
the jack standard or housing comprises a
hollow base 1 and a cover or closure 2 re-
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movably secured to the base by a plurality
of serew bolts or similar fastenings 22 The
base 1 houses a reservoir 3 for the supply of
oil or other operating liquid, and a gasket 4
is clamped between the base 1 and closure
9 to prevent leakage at this joint. The gas-
ket 4 will ordinarily be above the oil level,
when the jack is in normal upright position,
the highest oil level being indicated at 5 in
Fig. 2, when the jack is lowered.

The bottom 6 of base casting 1 is formed
with an upwardly extending central hollow
stud 7 into which is screwed at 8 the lower
end of the hollow cylinder or sleeve 9. The
upper end of cylinder 9 is open. A verti-
cally extending pump cylinder 10 is bored
in another portion of base casting 1, the
upper end of cylinder 10 opening into the
reservoir 8 below the top of base 1. The
base 1 is also formed adjacent its bottom 6
with certain thickened portions in which oil
passages or conduits are bored from three of
the outer sides as will be apparent from Fig.
8. A passage 11 extends transversely in-
wardly from the front of the jack (as seen
in Figs. 1, 2 and 8), the outer end of this
passage being permanently closed by screw
plug 12. A passage of smaller diameter
13 extends axially inwardly from the inner
end of passage 11 and intersects the lower
portion of pump cylinder 10: A ball valve
14 is held against seat 15 at the outer end
of passage 138 by a spring 16 which bears at
its outer end against the plug 12. A still
smaller passage 17 extends from the inner
end of passage 13 into reservoir 3, a ball
valve 18 being held against seat 19 at theé
inner end of passage 17 by means of spring
20 which bears at its other end against the
ball valve 14. A passage 21 extends in-
wardly from one end of the base 1.so as to
intersect the passage 11 and to communi-
cate at its inner end with the cavity 22 in
boss 7 at the lower end of lifting cylinder
9. The outer end of passage 21 is closed
by the screw plug 23. Passage 24 extends
inwardly from the rear of the base casting
and has a smaller passage 25 leading from
its inner end into the passage 21. A ball
valve 26 which functions as a safety valve
is held against the seat 27 at the outer end
of passage 25 by means of a compression
spring 28. The force of this spring may
be adjusted by means of the screw plug 29
engaged within the outer threaded portion
of passage 24. The outer end of passage 24
is closed by the screw plug 30.

A discharge passage 31 has a smaller lower
portion 31’ communicating with transverse
passage 25, the passage 81 leading vertically
upward through an integral portion 32 of
the basé casting adjacent the pump cylinder
10. A removable valve-seat plug 33 sciewed
into the upper end, of member 32 at the top
of passage 31 is formed with a lower valve

1,799,208

seat 84 from which leads upwardly the small-
er discharge passage 85. A ball valve 36
is normally held upwardly against seat 84
by the compression spring 37. A release
pin 38 of considerably smaller diameter
than the passage 85 in which it is positioned,

has an enlarged lower end or head 39 which -

fits within the passage 85 with only a slight
clearance therearound to permit a very re-
stricted flow of oil through passage 35 past
the head 39 when the release valve 36 is un-
seated as shown in Fig. 2. When the re-
lease pin 88 is depressed to the extreme po-
sition shown in Fig. 6, so as to move the
head 39 down completely out of passage 35,
a much less restricted flow of oil through
passage 85 is permitted whereby the jack
may be quickly lowered, all as explained
more in detail hereinafter.

A passage 40 is formed in the closure 2
directly above the release valve and coaxia
therewith, and a valve-operating rod 41 is
vertically movable through this guide pas-
sage 40. The rod 41 makes a rather loose fit
in the passage 40 so as to provide a slight
clearance to permit the escape of air around

rod 41 when this rod is depressed. A com-

pression spring 42 hears at its lower end on
the valve housing 32 of base 1, and bears at
its upper end against an annular shoulder
43 formed on rod 41 so as to clamp a leather
washer 44 upwardly against the under face of
cover 2 and thus normally seal the air escape
passage and prevent the escape of oil at this
point in case the jack is temporarily laid on
its side. Ofrdinarily this washer will be posi-
tioned above the oil level. The lower end of
rod 41 is formed with an inverted baffle cup
45 into which the upper end of release pin
38 projects. When the rod 41 is pressed down-
wardly as shown in Figs. 2 and 6, it will en-
gage the upper end of release pin 88 and de-
press the same so as to open the release valve
36. The oil that spouts up through the re-
lease passage 35 will be deflected downwardly
into the reservoir by the baffle cup 45 at the
lower end of rod 41. The lower end of rod
41 is notched as indicated at 46 to permit
the free escape of oil from cup 45 when the
release valve is completely depressed as
shown in Fig. 6. :

The cover or closure 2 is formed with an
upwardly extending sleeve portion 47 which
surrounds and is substantiallyv concentric
with the lifting cylinder 9. Sleeve 47 is
formed at one side with a lug or boss 48 to
which a handle socket member 49 is pivoted
or fulerumed by means of the pivot pins 50.

‘The rear portion of this socket member 49

is of an inverted U-shape, and a pivot pin 51
connects the lower portions of the side walls
52 thereof. A pump piston 53 is fitted
snugly for vertical reciprocation within pump
cylinder 10, the upper portion of piston 53
extending outwardly through a passage 54
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in closure 2. A packing 55 is held about the
piston 53 at the outer end of passage 54 by
means of a gland or screw plug 56. The
outer end of piston 53 is laterally notched at
57 to engage the pivot pin 51. Vertical rock-
ing' movement of the handle socket 49 will
cause the piston 53 to reciprocate vertically,
the notch 57 permitting the necessary. lateral
movement of pivot pin 51, as it swings about
the axis50. The outer portion of socket mem-
ber 49 is formed with the socket 58.into which
projects the end of the removable handle 59
(shown in perspective in- Fig. 10). This
handle is preferably made in the form of a
flat bar member, or a plurality of such bar
mempbers pivotally connected at 60 to permit
the handle to be folded for storage purposes.
The outer end of the handle may be provided
with a suitable grip 61. The inner end of the
handle is notched as indicated at 62. ,A latch
member 63 is pivoted on pin 64 in a slot 65 in

member 49 above the socket 58. When the.
handle is pushed into the socket 58, the end.

of the handle 59 will engage the cam surface
66 on latch 68 and rock the latch outwardly
until it drops into the notch 62.- The latch
will then engage the shouldered end of notch

62 and prevent the removal of handle 59 un-

less the latch is rocked outwardly by manu-
ally depressing the finger 67 at the outer end
thereof. , _

A compression spring 68 is housed in a pas-
sage 69 1n the, socket member 49 and bears
at- one end against a fixed stop 70 and at the
other end against the inner end of removable
handle 59 so as to urge the handle outwardly
as far as permitted by the latch 63. The
handle 59 may, however, be pushed inwardly
against the resistance of spring 68 wuntil it
engages 2 fixed stop 71 in the socket member,
as shown in Fig. 2. The upper end of the
valve-operating rod 41 projects upwardly be-
tween the side walls 52 of socket member 49

" and is normally positioned beyond the inner
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end of handle 59, as shown in Fig. 1, so that-
the handle and socket member may be oscil-

lated without engaging the rod 41. How-
ever, when the handle 59 is pushed inwardly
against stop 71, as shown in Fig. 2, and the
handle and socket are then depressed, the
inner end of handle 59 will engage the upper
end of rod 41 and depress the same to un-
seat the release valve, all as shown in F.g.
9. 'This downward movement of the valve-
releasing mechanism will be limited by the
engagement of stop surface 72 on the socket
member with stop 73 on cover member 2,
whereby the complete removal of head 39
from passage 85 will be prevented. In order
to depress the release pin to the extreme posi-
tion shown in Fig. 6, it is necessary to lift
the handle and socket member and push the
pin 41 down manually, as illustrated in
Fig. 6.

The inner or lower lifting ram ’(_"4, has a

_around the ram 74.

load engaging head 83.

3

head 75 at its lower end fitted for vertical

sliding movement within the cylinder 9. A
cupped washer 76 of leather or other suit-
able’packing material is held in place at the
lower end of head 75 by a nut 77 and slidably
engages the inner surface of cylinder 9 to
prevent the escape of oil under pressure
A split wire ring 78
snapped into a groove in the upper end of
cylinder 9 prevents the complete withdrawal
of ram 74 from cylinder 9. The upper end
of ram 74 is formed with a head 79 provided
with a cup washer 80 held in place by nut
81 and engaging the inner surface of the hol-
low cylindrical ram 82. This upper ram 82
is closed at its upper end and formed with a
y The lower end of
ram 82 is open and provided with a stop ring
84 to prevent the complete withdrawal of
head 79 on the lower ram 74. The lower ram
74 is hollow or is provided with a central oil
passage 85 to connect the interior of cylinder
9 with the interior of the hollow upper ram
82. Slots 85" are provided in the lower end
of ram 74 to permit oil to enter passage 85
when the ram is completely loweréd, as

shown in Fig. 2. In the form of the inven-

tion here shown, it will be noted that the up-
per end 79 of ram 74 is considerably larger
than the lower head 75, and the cylindrical
opening in upper ram 82 is large enough to
telescope down over the fixed cyilnder.9, or

as clearly shown in Fig. 2.

A guide sleeve 86 is formed with an in-

.wardly extending upper annular collar 87

slidably engaging the outer cylindrical sur-
face of the upper ram 82, and engaging an
outwardly extending collar 88 at the lower
end of ram 82 to prevent removal of sleeve
86 over the lower end of the ram. A pack-
ing ring 89 above the collar 87 is held in place
by a gland or packing nut 90. In an exactly

“similar manner, an inwardly extending col-

lar 91 formed in the upper end of sleeve por-
tion 47 of cover 2, slidably engages the outer
cylindrical surface of sleeve 86. An out-
wardly extending collar 92 at the lower end
of sleeve 86 prevents the withdrawal of the
sleeve from the cover. A packing 93 above
collar 91 is held in place by nut 94. A split
stop ring 95 secured in-the lower end of
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sleeve 86 prevents the upper ram 82 from °

passing downwardly therethrough. When
the jack is lowered or collapsed, all of the
rams and guide sleeves will be telescoped

within one another as shown in Fig. 2 so as to

form a low and compact assembly. ,
When the jack is to be used to elevate a

120

load, the handle 59 is secured to the jack .

by pushing same into the socket member un-
til the latch 63 snaps in place. The handle

cannot now be removed without manually
unlatching the latch 63, whereby the handle

“may be used to maniputate the jack into and
out of position beneath the load. During the'
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elevating operation, the handle is rocked up
and down through a short arc in the usual
manner. This will impart a series of vertical
reciprocations to the pump piston 53. On the
upward stroke of the piston, oil will be drawn
into the pump cylinder through passages 17
and 13 and past the ball valve 18, the valve
14 being held closed during this operation.
On the succeeding down stroke, ball’ 14 wiil
be forced from its seat 15 while ball 18 is
forced against its seat 19, and the o1l in pump
cylinder 10 will be forced through passage 21
into cylinder 9, and thence through slots 85
and passage 85 into the'space in ram 82 above
head 79 of ram 74. Since upper head 79 has
a greater area than lower head 76, the succes-
sive charges of oil forced into cylinder 9 will
first clevate the ram 82, the oil passing
through the passage 85 in ram 74 into the
hollow upper ram 82. After ram 82 has been
raised until stop ring 84 makes contact with
head 79, the two rams will be elevated as a
unit, the oil now filling the cylinder 9 be-
neath head 76. The rams will be elevated to
the positions indicated in Fig. 1, this upward
movement being limited by the engagement
of the collars 88 and 92 with the collars 87
and 91, respectively. At this time the cylin-
der 9, ram 74 and ram 82 will be filled with
o0il as indicated in Fig. 1. The outer sleeve
86 merely serves as a guide sleeve and hous-
ing member, being drawn up by the upper
ram 82. It also serves to stiffen the rams
and accept part of the lateral thrusts. Any
leal from
the upper end of cylinder 9 past washer 76
and head 75 will spill directly into the reser-
voir 8. In exactly the same manner any oil
from the interior of upper ram 82 that finds
its way past head 79 will also flow directly
into the reservoir 8. There is no oil under
pressure hearing against the packed joints

93 and 89 which lead to the outside of the

jack. It will also be noted that any oil that

45 leaks past pump piston 53 out of the upper
end of cylinder 10 will flow directly back into

reservoir 3. There is no oil under pressure
bearing against the packed joint 55 about
the upper portion of piston rod 53.

If at any time excessive pressure is de-
veloped in the jack, this oil pressure will
overcome the safety valve 26 and oil will flow
from passage 21 through passage 25 and past
valve 26 into the passage 24 and thence up-
wardly through the open port 96 into reser-
voir 3. Qrdinarily valve 26 will remain
closad at all times, the pressure of spring 28
being suitably regulated for this purpose by
means of the adjustable screw plug 29.

¥hen the jack is to be lowered, the handle
59 ig first pushed in against the resistance
of spring 68 until the inner end of the
handle engages the stop 71, and the handle is
then swung down to the position shown in

Fig. 2 so as to bring stop 72 on socket member

1,790,208

49 against the stop 73 on the cover plate.
This will depress the operating rod 41 so as
to engage and lower the release pin 38 and un-
seat the release valve 86, all as shown in Fig. 2.
Qil under the pressure of the load will now
flow from cylinder 9 through passages 21,
25, 32 and 381, past the unseated valve 33 and
around the restricting head 39 and thence
through passage 35 back into the reservoir 3.
The restricted clearance around head 89 will
permit only a slow discharge of the oil so that
the load will be slowly lowered.

It should -also be noted that when the
handle has been lowered so as to engage the
stops 72 and 73, the handle is so locked to
the jack standard or housing that the stand-
ard may be rocked about its rear edge by
means of the handle, so as to secure sufficient
further lowering of the rams to permit the
jack to be withdrawn from beneath the load.
The fact that the removablé handle is tempo-
rarily locked to the jack by means of latch 63
permits all of these manipulations to be per-
formad without the handle becoming prema-
turely detached from the jack.

When the jack is removed from the load,
the rams may be quickly and completely
lowered by manually depressing rod 41 as
shown in Hig. 6, thus permitting a free flow
of oil through discharge passage 25, since
head 39 is now lowered completely out of the
passage.

Tt will be noted that every cylinder or pas-
sege, housing a movable member and contain-
ing oil under working pressure opens direct-
1y into reservoir 3 and not into the outer air.
When the jack is in its normal upright posi-
tion, none of the packed joints leading to the
exterior of the jack are in contact with the oil
in the jack. The only time that oil can flow
into contact with the packed joints between
the ram and guide sleeves, and between the
piston rod and cover plate, is when the jack
ig inverted or 1aid on its side, and the oil thus
flowing against these joints is not under pres-
sure. At such times, the operating rod 41
will be forced outwardly by spring 42 so as

‘to clamp the washer 44 against the inner side

of cover 2 and seal the air escape passage
around rod 41 and prevent the escape of oil
therethrough.
When the jaclk is to be filled with oil, the
plug 97 is removed frem the filing opening
98 and a suitable quantity of oil poured intc
the jack. A% this time the lifting members
should be all in the lowered or telescoped
positions shown in Fig. 2. The jack is then
set up in normal vertical position and any
excess of oil will flow out through the open
inlet passage 98, thus determining the proper
oil devel 5. The filling plug 97 is then
screwed in place.

Ta the modified form of jack indicated in
Figs. 7 and 8, the operation is the same as in
the first described form. with the exception
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that the upper lifting ram is adapted to tele-

scope down into the fixed cylinder instead
of outside thereof. In order to permit this,
the fixed cylinder 99 is made of larger diam-
eter than the corresponding cylinder 9 in the
first described modification, and the upper

‘ram 100 is made smaller than the correspond-

ing ram 82 as first described. The hollow
lower ram 101 will have its larger head at the
bottom and its smaller head at the top, in-
stead of vice versa as in the first described
modification. The other parts of the jack
will be identical with those of the jack already
described, except for such changes in the
proportions of the parts as may be made
necessary by the changes hereinabove noted.

In the single lift jack indicated in Fig. 9,
the sleeve portion 102 of the cover plate 2

corresponding to the sleeve portion 47 in
the form first described) extends upwardly
around the fixed cylinder 9 in spaced rela-
tion to but closely adjacent the cylinder.

At its upper end the sleeve 102 engages the

upper end of cylinder 9 so as to steady the
same and is provided with an inwardly ex-
tending annular shoulder 103 slidably en-
gaging the cuter cylindrical surface of the
ram 104, Ram 104 is provided with the
usual washer 105 at its lower end slidably
engaging the inner surface of cylinider 9.
A packing 106 in the upper end of sleeve 102

is held in place by nut 107. The upper end .

portion of cylinder 9 is provided externally
with one or more vertically extending oil
grooves or notches 108. Any oil that finds its

way past washer 105 and spills out of the

upper cpen end of cylinder 9 will flow down

‘through the groove or grooves 108 inside of

the sleeve 102 and thence back into reser-
voir 8. The operating mechanism for this
jack may be the same as for the multiple lift
jack already described. -

If desired, the lifting head 109 may be
positioned at the upper end of a threaded
post 110 screwing into the hollow ram 104.
By manually screwing out the post 110 be-

- fore the jack is inserted beneath the load, an

5¢
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additional lift may be obtained.

I claim: '

1. In a hydraulic jack, a standard consist-
ing of a hollow base and a cover plate there-
for, the interior of the base serving as a res-
ervoir for liquid, a lifting cylinder mounted
in the base at its lower end and terminating
short of the cover plate so as to open into the

reservoir at its upper end, a lifting ram slid- -

ably fitted in the cylinder and guided at its
upper end through an opening in the closure,

a pump cylinder formed in the base and.

opening at its upper end into the reservoir,
a pump piston extending from the pump
cylinder and guided through an opening in
the closure, valved passages in the base con-
necting the cylinders and the reservoir; in-
cluding an upwardly extending discharge

5

passage opening into the reservoir, a valve in
this passage, a valve operating rod guided
for vertical movement through an opening

in the closure, a handle socket pivoted to -

~the standard and pivotally connected with

the pump piston, a handle slidable longitu-
dinally in the socket, a spring tending to
expel the handle from the socket, and a latch
for holding the handle in the socket, the
handle being in pesition to engage the oper-

70
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ating rod when pushed intoc the socket -

against the resistance of the spring.

2. In a hydraulic lifting jack, a hollow
base forming a reservoir, a closure therefor,
lifting mechanism including a pump mount-
ed in the base, valved passages connecting

‘the lifting mechanism, pump and reservoir,

including a discharge passage having a re-
stricted outlet passage opening into the reser-

yoir, a spring-pressed valve within the dis-

charge passage and normally engaging the
inner end of the outlet passage to close same,
a release pin having an enlarged head loosely
fitting within the outlet passage, a valve-
operating rod mounted slidably in the
closure, a spring normally urging the rod up-
wardly, an operating handle pivoted on the
closure and adapted when swung down to
engage the upper -end of the rod and move
same to engage and depress the release pin
and unseat the valve, there being stops on the
handle and closure for limiting this down-
ward movement, further manual depression
of the rod when the handle is lifted serving
to move the head on the release pin out of the
outlet passage. : ‘

3. In a hydraulic lifting jack, including a
standard, lifting mechanism, a pump, 4 reser-
voir and valved passages, a handle socket
pivotally mounted on the standard, a pump
pisten pivotally connected with the socket,
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a valve-operating rod, a handle slidably fitted .

within the socket and adapted when pushed
to an extreme position therein to engage the
operating rod, a spring tending to push the
handle out of the rod-engaging position, and
a latch for removably helding the handle in
the socket and for limiting the spring-pro-
pelled movement of the handle.

4. In a hydraulic lifting jack, a standard,
lifting mechanism includin
and a valve-operating rod projecting up-
wardly in spaced relation from the standard,
a handle socket member pivotally mounted
on the standard and pivotally engaged with
the upper end of the pump piston, the mem-
ber being formed with a handle-receiving
socket in its outer end portion; the rod pro-
jecting upwardly into the open lower side
of the member behind the socket, a removable
handle having a notch in one side of the end
portion thereof, this end portion being slid-
ably received in the socket, a spring mounted
in the socket member and engaging the end

of the handle to resist movement of the

1i0
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a pump. piston
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125

130
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handle into the socket member, there being
a slot in the side of the member communi-
cating with the socket, and a latch pivotally
mounted in the slot and engaging in the notch
to limit movement of the handle out of the
socket.

5. In a hydraulic lifting jack, a standard,
lifting mecianism including a pump piston
and a valve-operating rod projecting upward-
ly in spaced relation from the standard, a
handle socket member pivotally mounted on
the standard and pivotally engaged with the
upper end of the pump piston, the member
being formed with a handle receiving socket
in its outer end portion, the rod projecting
upwardly into the open lower side of the
member. behind the socket, a removable
handle having a notch in one side of the end
portion thereof, this end portion being slid-
ably received in the socket, a spring mounted
in the socket member and engaging the end
of the handle to resist movement of the
handle into the socket member, there being
a slot in the side of the member communi-
cating with the socket, a latch pivotally
mounted in the slot and engaging in the
notch to limit movement of the handle out
of the socket, the notch and latch each having
cam surfaces at one side thereof to permit
the handle to be pressed inwardly against
the spring into the path of the rod, thus auto-
matically camming the latch out of the notch.

VICTOR JAKOB.



