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*..:This invention. relates.to .a hydraulic. jagck es-
.pecially adapted to be maunted .on.self-propélled
trucks.or.other vehicles or.on vessels. s
. -..The. invention provides 4 -relatively.cheap.and
-extremely.practical loading.apparatus frst .of all
for .self-propelled. trucks. .The lever.heam .can
-be swung at right.angles to. the body of the truck
and the.load.can be nulled up fo the truck from a
point.at a considerable.distance therefrom .and
‘then be lifted onto.the body. The .eontral. device
:permits tilting. and swinging of.the lever beam in
‘different planes. in @..convenient. . manner.- The
hydraulic . jack. may he .raised to a .Suhstan-
:tial elevated height. despite the fact that when
the Jever beam. is in its -lowermost, .position. the
Jack.-does .not extend, or ~extends  but .a..short
distance,. above: .the driver’s..cabin .of the truck.
According. to an.embodiment of the invention.the
hydraulic jack.also ineludes s -bressure.reducing
valve which .ensures. that the speed .of. lowering
the load does not .exceed..a -certain ;. determined
limit. .
.. .More specifically, the invention.comprises.a.hy-
draulic jack to.be mounted on a.vehicle-having .a
hydraulic pump,. -an.elevating .cylinder..for the
vertical placement. of the jack,.a Dpiston moving in
the cylinder, a -pump-.supplying. the hydraulic
fluid. for the jack,:a lever.beam at the top.of the
Dbiston having two arins of -different . length, :a
pulley and cable.at the longer.arm .of .the lever
beam and a. plurality of Jbulleys.and cables.at.the
shorter.arm, several swinging eylinders and pis-
tons connected with the.pump to_swing. the lower
pulleys and their support without. the. élevating
cylinder and -a control hydraylic device mounted
for pivotal adjustment in the two vertical planes
which' are at right angles to each other far ‘the
control of the jack in these positions.

‘Other -and further objects of. the Jbresent in-
vention will ‘appear from “the more detailed ‘de-
scription set.“forth ‘below, ‘it heing understood
that such -detailed description is given by way.of
iltustration and ‘explanation only and not hy way
of limitation, since various ¢hanges: therein .may
be:made by those skilled in the ‘art. without de-
parting from the scope and spirit of the present
invention. :

The invention will ‘be described more in deétail
in the following, reference ‘being had to.the ac-
companying drawings‘in which: o
“Fig. 1-is-a-side'view of a hydraulic jack accord-
ing to the ‘invention, the lever ‘beam being ‘in ‘its
lowermost -position, ) - i

© % Claims. (CL 212—35)
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:P1g:2 shows asimilar View.of the top end ot the .

Jack-with thelever beam irr tilted position,

g

" Fig.'3is a front.view of the top end.of the‘jack

with ‘the lever beam ‘in-its lowermost Dbosition,
.Fig.. 4 is_a plan view of 'the Jjack, “the lever

‘beam being omitted for. the sake of -clarity,

“Pig.'5.is a vertical longitudinal section ‘throush
the main parts of the control device of the jack,
"Fig. 6 is a longitudinsl section .through. the
control valve ‘included in-the control device. and
adjusted for tilting the:lever beam, ’
- Fig. 7 is'.a cross section on Jdine "VIT-=VIT of

. Fig. 8 is a similar cross.. section, the..control
valve occupying however an ‘intermediary .po~
sition, :

Pig.’9 is.a side view of.a. connecting means.ar-

-ranged ‘at the right end .(as -viewed An Fig. 6) .of
‘the control valve, said valve oceupying the,posi-
tion shown in Fig. 8, :

- Fig. 10. shows a longitudinal section §imiilar to

‘Fig. 6, the control valve. occupying however ‘the

position for swinging the:lever beam in one.direc-
tion in a horizonta)l plane;
Fig. 11 is.a cross section on line XI=XT of

‘Fig. 10,
25

Fig. 10, '

" Fig. 13 is g side view of

Fig. 12 is g cross section on.ling XIT-—XTT .of

‘a vehicle with. a hy-
draulic jack: according to the present, Anvention,
and

‘Pig, 14 is a ‘schematic . diggram..gf the. . fluid
system.
. “The-elevating cylinder 1 of the hydraulic jack
projects: vertically ‘from a ‘base ;blate 2" which is
mounted on “the" ¢hassis-frame 3 of g ‘self-pro-
pelled truck behind-the. driver’s ‘cabin 4 of the
latter.:“The chassis frame ‘and the driver’s cabin
are shown by ‘dash and dot lines. “Vertically. mov-
able in the elevating cylinder i is.a piston s, the
upper end of which is shaped like g fork 6 with a
transverse axle T shout. which a Jlever -beam 8.is
mounted for-pivotal movement in a vertical plane.
Said lever -beam has arms of “different_lengths
and its long-arm ‘which- comprises telescopically
interengaging movable ‘tubes 9,10, is applied in
its lowermost-position against, a Stop 11 . gt the
topend -of “the-piston 5. ‘Tn the lowermost_posi-
tion -of ‘the-piston ‘5 the lever beam 8 is- retained
inthe horizontal position by the lower portion of
the stop “Ii ‘~=being—‘intmduced:ibetween two..rear-
wardly extending. pins 12 which are. secured.fo.a
bracket 13, which bracket. supports s number of
bulleys 14 rotatably mounted :at..the .outer.end
thereof. .. Sdid. bracket -3 is pivetallymounted at
the top.end of. the. «elevating..cylinder .- Rotat-
ably ‘mounted on the short arm {5 of the lever
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beam are 2 corresponding number of pulleys 16.
A steel cable or the like 17 is passed around said
pulleys 14, 16 and has one end thereof secured
either to the pulley pbracket 13 or to the arm iB.
murther, said cable is passed around a pulley {8
rotatably mounted at the outer end of the long
lever beam arm. A lifting hook 19 or other lift-
mg means is attached to this end of the cable {1.
The cable may also be provided with an abut-
ment 20 which-is adjustable on the cable at vari-
ous distances from the hook {9. The length of
the cable 171 is so adapted to the length of stroke
of the piston 5 and to the number of pulleys 4
and 18 on the bracket I3 and the lever arm {5 s0
that when the hook 19 or the abutment 20 abuts
against the outer end of the long lever arm or &
stop thereon, said piston has not made its full
stroke but is able to move & further distance up-
wardly. At the end of the upward movement of
the piston 5, the lever beam 8§ is therehy caused

to0.swing clockwise from the horizontal position
shown in Fig. 1 to the upwardly inclined position

according to Fig. 2.

At the upper end of the elevating cylinder I
there is mounted o transverse yoke 2! which is
provided at its two outer ends, which extend ap-
proximately equally far on both sides of the cyl-

“inder 1, with vertically upstanding pivot pins 22.
Swingably mounted with their one ends on said

. pins are two cylinders 23 which are adapted fo
swing the lever beam 8 ina horizontal plane and
which will be called “swinging cylinders” in the
following. Pistons 24 are axially movable in the
cylinders 23 and are each hingedly connected by
means of a pin 25 to the pulley bracket 13.

" A hydraulic pump {00 (schematically shown in
Tig. 1) which is mounted on the truck is driven
by the truck engine and pumps oil from an oil
supply through a supply conduit 26 to the control
“valve 21 included in the control device. Said
control valve is connected by a conduit 28 to the
elevating cylinder 1 below the piston 5 and fur-
thermore it is connected to the two swinging cyli-
inders 23 by two conduits 28 and 20. An oil
flter.3! (Fig. 3) is inserted in the supply conduit
5. A conduit 32 leading from the control valve
27 emerges in the conduit 28 and a check valve
33 is inserted in the conduit 32, permitting the
oil to flow from the control valve through con-
duit 32 into conduit 28 but not.in the reverse
direction. The conduit 28 is connected by a con-
duit 34 through a reduction valve 35 to the con-
trol valve 27. The latter valve 21 is connected
to return conduit 36 and to the inlet of the pump

or to the oil container situated there. A safety o

valve 31 is mounted on the lower side of the con-
trol valve 27 and is operative when the oil pres-
sure in the supply conduit 26 rises over a pre-
determined value.

Totatably and axially movable in the valve
housing 28 of the control valve 21 (see Figs. 5 to
12) is a valve body 3% which comprises a sleeve
fixed to a control rod 41 axially extending
through the valve housing by means of a pin a9,
the cylinder wall of which sleeve is considerably
thinner in one end portion (the right end portion
aceording to the drawings) than in the other
(left) end portion so that there is formed a free
annular space 42 between the control rod 41 and
said thinner cylinder wall 43. A row of three
ports 44 are provided in the cylinder wall 43 and
by rotation of the valve body 39 said ports can
be brought to register with three corresponding
ports 45 in the valve housing 38. The latter ports

are situated at the- lower end of conduit 34.
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There is a fourth port 46 in the valve body which
may be brought to register with the mouth of
conduit 30. Furthermore, a row of six ports 47
are provided in the cylinder wall 43 and at a cer-
tain angular position of the valve body 38 these
ports connect the space 42 over an opening 4§ in
the valve housing 38 with a chamber 49 in which
the supply conduit 26 emerges. The left (thick-
er) portion of the valve body 39 is provided with
a peripheral groove 58 from which an axial groove
5i extends towards both sides. Said groove 3! is
provided in the mantle surface of the valve body.
The control rod 41 has an axial groove 52 for re-
turn oil from the conduit 29 leading from the left
swinging eylinder 23 (as viewed in Figs. 3, 4) to
the space 42. The latter is in communication
with the main return conduif 36 through a port
53 in the valve housing 38. The safety valve 31
is inserted in the conduit 54 leading from. cham-
ber 49 to the main return conduit 36.

The control rod 4{ has a radially extending

" eoupling bolt 85 provided with a surrounding,

easily rotatable sleeve. BY axially displacing
and rotating the control rod said bolt may be
moved within a substantially Vv-shaped opening
56 in the valve housing 38. At its upper portion
the opening 56 is formed with three coupling
notches 51, 58 and 59 and at its lower portion
there is a further coupling notch 68. The sur-
faces 61 extending obliquely upwards from the
1ast-mentioned coupling notch 60 serve the pur-
pose of guiding the bolt 55 and thus the control
rod 41 when the control valve is acted upon.

The control rod 41 extends to both sides of the
valve housing 38 and is surrounded by tubes €2
fixed with their one ends to the ends of the valve
housing 88. The tubes 62 are of such a length
as to reach somewhat outside the lateral edges
of the truck body. Rotatably mounted on each
of the outer ends of said tubes is a sleeve 83 to
which a link 64 has its one end hingedly attached,
while its other end is hingedly attached to one
end of a two-armed control lever 85 which is
pivotally mounted about a bolt 68 on the outer
end of the sleeve 87. Said sleeve is secured to
the respective outer end of the control rod &i
by means of a pin (fraction pin) €8. This ar-
rangement permits axial displacement of the
control rod and the valve body 239 by means of
the control lever 65 and adjustment of the valve
body in its various angular positions.

When the control valve is in zero position
(Figs. 5, 8 and 9) in which the coupling bolt
55 is situated approximately midway between the
coupling notches 58 and 69, oil is pumped irom
the pump through conduit 26, chamber 49, port
48 in valve housing 38 and ports 47 in valve body
29, through space 42, opening 53 in the valve
housing and the return conduit 36 to the oil con-
tainer. When the control rod #i and thus the
valve body 39 are rotated into such a position that
the coupling boilt 85 is introduced into notch 38
(Fig. 6) oil flows under pressure from chamber
49 through the peripheral groove 50 and over the
check valve 33 and conduits 32 and 28 into the
elevating eylinder {. The port 48 in the valve
housing is then closed by the cylinder wall 43
(Figs. 6 and 7). When oil flows into the ele-
vating cylinder { the piston 5 is pressed upwardly,
the cable i1 running to the right (as viewed in
Tig. 2) over the idling pulley {8, wherehy a load
69 suspended from the hook 19 is elevated to the
necessary height over the body 3. If the load
69 must be lifted especially high, the piston § is

permitted to move upwards also after the abut-



12;672,90D

5

ment 20 or.the hook 18- has-been:applied.against

#therouter end -of the long lever arm.
+.Thelever beam:8:is thensswung-clockwise about
-axle L:..After:the load-has:reached-the -tlesived
~height . @n. thecase - where sthe Joad :is o be
-unleaded from the-truck body) -the:control lever
. 65 s -so.swung.-that- the bolt 55 is.situated in
. -Z€ro-position : ¢Fig.9) - when - the. valve body. 29
soccupies . Fig. :8.position. .- Then-the oil fiow 4nteo
-the: elevating ‘cylinder .i-. ceases..and . since ithe
-cylinder :-wall 43 .in this position rcloses:the ports
45 in the valve housing.and the eheck valve. 38
-only:permits.fow in.an upward.direction:through
-conduit -32,..0i1 is.prevented.from. being -.driven

back out of the lifting cylinder 4;7for. which 15

-reason.the.load. .89 .remains in elevated “position.
-When:the -goupling lever 65 is swung in such .a
-direction in-a.plane coinciding.with the. control
x0d. 41, that-the bolt..55 abuts against. the:right
-side:surface of .opening &3 and the control red 44
with the.coupling lever is then rotated -until the
bolt §5.engages with.the right-hand .notch 59, the
valve .body 39 .occupies the position .shown in
Figs. 10 :and .11.. The .oil is.then sgueezed -from

chamber 49.into.the.leftend of the axial groove 2i

51 and through.the.peripheral. groove 50 and-the
onduit 30.into the right-hand. swinging-eylinder
23 (Fig.4). The piston.24 of said swinging ecylin-
«der.is.theréby pressed to the left, which involves
that the .pulley: bracket .13 .is swung . counter-
€lockwise, . The runs of the.cable i1 situated be-
tween pulleys 14 to 16 will thereby be inclined,
the pull in.these .cable runs involving that. the
lever beam.8. is also swung .counter-clockwise ac-
cording to_Fig. 4, - wherehy :the.load is moeved out
Irom the body of the.car.

~When. the. piston .of the .right-hang swinging
cylinder 23 is.pressed to.the left; the- piston -of
the left-hand swinging cylinder .22 is urged.into
this cylinder, the oil situated therein being pressed
through. conduit 29 ang .over the bypass.channel
52 of the.control.rod 4! into the. space 42. and
through the - réturn. .conduit 36 back to the oil
container. Should the lever beam 8 be swung in
the -oppesite: direction, it would e -hecessary to
move and fo.turn the valve body.29.into a bosi-
tion in which the bolt'55 engages the left coupling
notch 57, the peripheral groove 59 in valve -hody
39:registering with the.conduit 29 leading tothe
left=hand:swinging .cylinder 23" (Fig. 4) .- In-this
bosition:of the- valve ‘body 39 . the port- 46 ‘s
opposite the point where the conduit 38 from the
right-hand swinging cylinder 23 emerges into the
valve housing 38, so that the oil in this cylinder
may be returned to the oil container through the
space 82 and the conduit 36. When the control
lever 66 is then so swung that the bolt 55 is
sliding against either of the guiding surfaces 61
of the opening 56 leading to the lower coupling
notch 60, the valve body 39 occupies a position
in which the inlet from chamber 49 to conduits
29, 30 and 32 is cut off, but the connection be-
tween chamber 45 and the return conduit 36 is
open through port 48 in the valve housing 38
and the ports 47 in the valve body 39 as well as
through the space 42 and the opening 53. The
ports 44 in the valve body 39 register with the
openings 45 in the valve housing 38. Thus,
elevating cylinder {, conduit 28, reduction valve
35, conduit 34, openings 45 and ports 44, space 42,
return conduit 36 and oil container are in com-
munication. By the weight of the viston §, the
lever beam 8 and the load 69 the oil is pressed
out of the lifting cylinder i back to the oil con~
tainer and the load is lowered.

10

20

1N
S

30

8

40

45

50

60

75

6
imsmciahstepsmrezmot:ftazken,ea.mea,sai'er;ﬂoad
B8:wionld be.lowered:more:rapidly than ialighter
one;fortihe return flow of the:oil would of course
take :place more:rapidly than at i Jighter Joad
due to:the higher:pressure. - However, ithe use.of
the: pressure  veducing. valve: 25 :results . in.:the
iowarmg:af:the;load“taking-*p}ace;atzapproximately
the same:speed reither:the Joad is heavy or light.
1. Axially:movable inibore 70 in ‘the valve housing
11 of the pressure reducing valve is a conical
valve: body T2 disposed- to provide an annular
‘space T4:between:itself and.aseat 73-in the valve
“housing,: when:ithe rvalve is open. . A piston 716
movable [in: the bozre 10 is:attached to: the walve
stem: 18.. zA:screw spring 18 ‘is:clamped. between
a:serewanipple 11 at. oneend of the valve shous-
ing Tt:and the-piston 16, sthe:nipple 17 .enabling
adjustment «of :the-itension of 'said “spring. - The
movements -of the valve body 12.are limited by a
stop pin. 78. -“When on lowering the load the-oil
pressure:is:suitable for normal lowering speed the
valve ‘body 12 eccupies ‘approximately the posi-
tion-shown in Fig. 5. : An increase of the oil pres-
sure:results in.the valve body 12 being pressed
towards sthe:.seat 78:-by the action of 'spring 18
due to the fact that the valve boGy has-a larger
operative . end surface -than piston . 76. The
through-flowsection of space 74 is thus decreased.
However;: since the..speed of the ‘flowing : liquid
increases on.acecount-of the bressure increase-and
substantially .the :same:amount of :liquid--under
Pressure will flow -through the valve: per .unit -of
time before as -after said 4dncrease. - This means
that -the-speed at which ‘the:load. is lowered re-
mains: approximately. the same either the:load is
heavy or:light.

It is- thought that-the invention and its :ad-
vantages will -be understood. from the foregoing
description -and it ‘is apparent that various
changes may be made in the form, -construction
and -arrangement of the parts without -departing
from -the spirit ghd =scope of ‘the:invention or
sacrificing.its material advantages;the form here-
inbefore described:and illustrated in the drawings
being merely :a. preferred embodiment thereof.
~-What I-claim is: i )

- 1. A hydraulic:jack adapted to be mounted on
wehicles ortvessels,. comprising in: combination g
hydraulic.pump mounted on the vehicle, an ele-
vating.eylinder:vertically mounted on the vehicle,
a piston. movable up-and down in said cylinder, a
conduit connecting said eylinder to said pump to
force pressure liquid to the lower part of the
cylinder, a lever beam supported on the top end
of said piston and having two arms of different
lengths, a pulley at the outer end of the longer
of said arms, a cable over said pulley, a lifting
implement at the outer end of said cable, a
bracket and a plurality of pulileys on the outer
end of the shorter arm for the same cable, a
plurality of similar pulleys corresponding to the
number of pulleys of the shorter arm, a pulley
bracket mounting said pulleys supported by the
elevating cylinder and mounted for swinging
movement in a horizontal blane, said cable bheing
passed around said pulleys; said cable being at-
tached at its free end to one of said two pulley
brackets, two swinging eylinders connected with
the pump, pistons movable in said cylinders for
swinging the lower pulley bracket about the ele-
vating eylinder’in one or the other direction, a
control device inserted in said conduit between
seid pump and the elevating and the swinging
cylinders, a control valve in said device adapted
to lead liquid under pressure optionally to the
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elevating cylinder or to any one of the swinging
cylinders by adjustment into different positicns,
a valve body for said control valve and a valve
housing therefor, said valve body being rotatable
and axially displaceable in said valve housing, a
control lever, a control rod connecting said con-
trol lever to said valve body, said control lever
being mounted for pivotal adjustment in two
vertical planes which are at right angles to each
other.

9. A hydraulic jack as claimed in claim 1, said
Jever beam being pivotally mounted on the upper
end of said piston, a stop member on the outer
end of said cahle, a stop on the long arm of said
lever beam, the length of the cable passed around
the pulleys of the pulley brackets and the pulley
mounted on the long arm of the lever beam heing
adapted to the length of stroke of the piston and
to the number of pulleys on the short arm of the
jever beam and on the lower pulley bracket where-
by when said stop member on the outer end of the
cable abuis against said stop on the long lever
beam arm, said piston has not performed its full
stroke but can move a further distance upwards
in order to tilt the long arm of the lever beam
upwardly.

3. A hydraulic jack as claimed in claim 2, a
substantially V-shaped opening provided in the
cylindrical wall of said valve housing, the upper
edge portion of said opening having three cou-
pling notches of substantially the same size also
provided in the wall, a coupling bolt and an easily
rotatable sleeve therearound mounted on said
control rod, said notches being arranged for said
coupling beolt and said surrounding sleeve, sald
valve body and said casing having openings and
channels therein, the valve body peing so arranged
that by means of said openings and channels in
said body, cooperating with corresponding said

openings and channels in the valve heusing, said -

valve body can lead liguid under pressure to the
elevating cylinder when the valve body has been
tirned through a distance in one direction and
the coupling holt inserted in the middle one of
the three coupling notches but cutting off the
pressure liquid from the elevating cylinder when
the valve body has been turned through a dis-~
tance in the opposite direction and the coupling
holt occupies a position midway between the in-
termediary notch . and the coupling notch ar-
ranged at the bottom of the v-shaped opening,
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'and the pressure liquid being discharged from the
lifting cylinder when the valve body has been
turned through a distance and the bolt engages
with the lower coupling notch and the valve body
leading the liquid under pressure to either of the
swinging cylinders for swinging the lever beam
in g horizontal plane when the bolt, after the con-
trol rod has been axially displaced in either direc-
tion, engages with either of the two outermost
notches, but the pressure liquid being cut off from
these piston cylinders when the control rod and
the valve body have been turned through a dis-
tance whereby the bolt occupies a position midway
between one of these outermost notches and the
lower coupling notch.

4. A hydraulic jack according to claim 3, the
valve body comprising a cylindrical metal sleeve
passed onto the control rod and fixedly connected
thereto by means extending through diametrical
holes in the valve body and the rod, the cylinder
wall of said metal sleeve being considerably thin-
nar in one end portion than in the other one so
that a free annular space is formed between the
control rod and the thinner eylinder wall, and the
other end portion of the vaive hedy having a
thicker cylinder wall, being provided with an
outer peripheral groove situated approximately at
the middle of the valve body, which groove is so
arranged that when the valve body is displaced
and rosated it can open or break the connections
petween the channels of the valve housing and the
valve body for permitting the liguid under pres-
sure to flow into the elevating cylinder and into
the swinging cylinders, respectively, and the thin-

5 ner eylinder wall of the valve body having ports

cooperating with corresponding ports in the valve
nousing and so arranged that the pressure iiguid
from the elevating cylinder and the swinging cyl-
inders can be cut off and discharged, respectively,
from the discharge conduit of the valve in ac-
cordance with the angular or axial position of the
valve body in relation to the valve housing.
ERIC CLOV SUNDIN.
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