WO 2005/007555 A1 |0 |00 000 0 00 O D A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

—
A
ﬁggA o

¥

(43) International Publication Date (10) International Publication Number

27 January 2005 (27.01.2005) PCT WO 2005/007555 Al

(51) International Patent Classification’”: BG6G6F 3/25,3/42 (74) Agent: SOUKUP, Petr; Svédska 3, 772 00 Olomouc (CZ).

(21) International Application Number:

(81) Designated States (unless otherwise indicated, for every

PCT/CZ2004/000037 kind of national protection available): AE, AG, AL, AM,

(22) International Filing Date: 14 July 2004 (14.07.2004)

AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,

(25) Filing Language: English GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, 1.C, LK, LR, LS, LT, LU, LV, MA, MD,
(26) Publication Language: English MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,

PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,

(30) Priority Data:

PUV 2003-14467 21 July 2003 (21.07.2003) CZ W

(71) Applicant and

TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,

(72) Inventor: PRiBORSKY, Dusan [CZ/CZ]; Vrchlického (84) Designated States (unless otherwise indicated, for every

33, 586 01 Jihlava (CZ). kind Of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

(72) Inventor; and 7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
(75) Inventor/Applicant (for US only): PRfBORSKY, Alois European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

[CZ/CZ]; U hrbitova 64, 586 01 Jihlava (CZ).

FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI,

[Continued on next page]

(54) Title: HYDRAULIC JACK

91— 11— 17~ -9 _10_2011 2

; ) S 15
T Nl / / P
1 8 \‘\\ '\».\ : j ) p // 20’1
12 \,_\;‘\ \;} Sy _,/;'Lé://’( 20
) ':\\? 3 - ,/\\’%\\){/’7‘/’44
72 —— L7 LR = 14
. N o <>( -
21— | 2 — 1
8 = e
TS ,jﬁ/ - 6
VA J e
R R 13
7— el 43
~ o T
313 —|". AN AREC 1-\»5\.;\:\\ 4
’] 9 o / ; //I b \\\ ,\ . e \\\\.\\\ ,I 02
e i o o At
VN
P \\ \ 3 1
314 — \ \ L
/N N\, W 311
SN2 ~202 =31

(57) Abstract: Hydraulic jack
comprising a housing (1,2)
containing a hydraulic chamber
(201), said chamber containing
a hollow compressive piston (4)
connected to the reservoir and
connected via drive out valve
(9) with the hydraulic space of
the cylinder, the hydraulic space
being connectable via by-passing
valve (12) with the res{rvoir, the
compressive piston comprises a
suction valve (13) and is controlled
by cross-shaft (3) of operating
handle, wherein said shaft (3)
has a slot (31) in the shape of a
sector whose first surface (311)
is opposite the piston head (41)
and whose second surface (312)
is opposite stopped area (202) of
the pump body (2), and has a hole
(314) containing a spring loaded
pin (5) . The shaft (3) also has
a flat (313) which contacts the
control pin (7) of by-passing valve
(12).
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HYDRAULIC JACK
Art domain

Technical solution of hydraulic jack construction especially for burden uplift,

driven by man power.

Present prior art

We know various types of hydraulic jacks used to burden uplift and driven by
human power, whose construction altogether consists in that piston is handled by
swiveling lever imbedded on shaft, where is simultaneously, by this lever handled
drainage as well, which consists of control pin, sealing element and spring, whereas
at movement of the lever in direction piston uplift is burden uplifted. At opposite lever
movement jack lowers the burden. Disadvantage of this machinery are bigger estate

proportions and major number of constructional parts for its assemblage.

Essence of technical solution

Mentioned disadvantages largely solves hydraulic jack especially for burden
uplift in whose housing is formed partly pressure piston unit and partly in pump-body
of the housing hollow compressive piston whose hydraulic chamber is connected
through drive out valve with hydraulic space of pressured piston unit, which is through
by-passing valve joinable with hydraulic medium compensator, whereas hollow
compressive piston is between its hydraulic space and hydraulic medium compensator
procured with suction valve and is handled through crosswise saved in pendulum shaft
with outer driving item. Essence of the technical solution consists in that shaft is
procured with peripheral sector shape circumferential slot, whose first sheet fit in outer

piston-head of hollow compressive piston and whose second sheet located opposite to
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pump body stopped area is procured with hole in which is saved in stopped pin by
spring-loaded cushioning springs, whereas second sheet connecting peripheral part
of the shaft is procured with tapered lead-in sheet with which is in contact saved in

control pin of the bypass valve.

Further essence of the technical solution is control pin procured partly with
adjusting slot, for regulation of hydraulic medium at his bypass from space below
compressive piston unit into compensator and partly with circumferential slot into
whose connecting stacked limiter of its movement saved in vertical tailrace canal of
hydraulic medium.

Also is essence that sheets of the circumferential slot pinching angle greater
than 90°.

Finally, essence of the technical solution is that suction valve is saved in inner
part of piston-head of hollow compressive piston through cylinder shaped washer,
between which and front face of hollow compressive piston hydraulic chamber formed

internal spring and external spring leant on peripheral hem of the washer.

New technical essence achieving higher effects in that constructional form

allows at small estate dimensions identical or even higher efficiency.

Summary of pictures on enclosed drawings

Particular embodiment example of technical solution is sketchy illustrated on
enclosed drawings, where fig.1 is partial vertical cut of hydraulic jack with shaft in
lowering position, fig. 2 is identical partial vertical cut of hydraulic jack after swing of
the shaft into outer position of the uplift of the operational piston and fig. 3 is identical

partial vertical cut of hydraulic jack in static position.
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Embodiment examples of technical solution

Hydraulic jack in accordance with technical solving consists of housing 1, in
whose internal field 101 connected with not illustrated compensator of hydraulic media
is formed, partly not illustrated pushed piston unit and partly fixated pump body 2.
Near a bottom 102 of the housing 1 is crosswise lodged pendulum shaft 3, which is
taken out outside the housing 1, where is procured or interlocked to likewise not
illustrated driving element enabling elicitation of oscillatory movement, for example
with tread bar. Pump body 2 in its bottom part procured with stop flat 202 created

simultaneously with lengthwise axis of pendulum shaft 3.

In cylindrical hydraulic chamber 201 of the pump body 2 created asymmetrically
in appearance to lengthwise axis of the shaft 3 is hollow compressive piston 4 saved
in slide way which is in pump body 2 fitted by O ring seal 20 and which in static
position fit with his piston-head 41 on bottom 102 of the housing 1. In the area of
piston-head 41 are in hollow compressive piston 4 sideways-created suction passages
42 connected, through bottom saddle 43 with hollow 44 in hollow compressive piston
4. In hollow 44 of hollow compressive piston 4 is washer 6 saved in with advantage if
cylinder shape, overlaying the bottom saddle 43, in which is pushed into inner spring
16 suction valve 13 for example ball. Washer 6 is pushed into inner flat of the piston-
head 41 of the hollow compressive piston 4, partly with internal spring 15 inserted
between upper lid of the washer 6 and bearing flat 2011 of the hydraulic chamber 201,
and partly with bearing external spring 14 inserted between peripheral hem of the
washer 6 and bearing flat 2011 of the hydraulic chamber 201 as well. Both springs 14
and 15 provide at the same time push into of the piston-head 41 of the hollow
compressive piston 4 to the bottom 102 of the housing 1. Hydraulic chamber 201 of
the pump body 2 is then with further workplaces of the hydraulic jack equipped with
not illustrated elements of pushed piston unit connected through to'p saddle 91 of
drive out valve 9 which is procured with sealing element 11, for example ball,

controlled by upper spring 17.



WO 2005/007555 . PCT/CZ2004/000037

In pump body 2 is saved in slide in way control pin 7, directed simultaneously
with hollow compressive piston 4, which is in median part procured with
circumferential slot 71 and in upper part above control pin 7 with by-passing valve 12
created with ball for example, pushed into by passing saddle 72 by limiting spring 18.
Position of control pin 7 in pump body 2 is locked with stacked limiter 8 of its
movement saved in pump body 2 in vertical tailrace canal of hydraulic media in the
place of creating of circumferential slot 71. Above circumferential slot 71 is

subsequently on the surface of the control pin 7 adjusting slot 21 created.

Shaft 3 is in area of imbed of hollow compressive piston 4 in pump body 2
procured with circumferential slot 31 in the shape of peripheral sector with angle of
hole the first sheet 311 and second sheet 312 greater than 90°. First sheet 311 of the
circumferential slot 31 is created opposite to piston-head 41 of the hollow compressive
piston 4 and second sheet 312 of the circumferential slot 31 is created opposite to
stopped area 202 of the pump body 2 and is procured in joining peripheral part of the
shaft 3 with skewed splayed flat 313. Second sheet 312 of the circumferential slot 31
is further procured with hole 314 in whose is stopped pin 5 saved in and pre-spring
washer springs19 better dish shaped.

In static position of the hydraulic jack illustrated on fig. 3 is hollow compressive
piston 4 pushed into by springs 14 and 15 to the bottom 102 of the housing 1,
whereas pendulum shaft 3 is turned in way that stopped pin 5 on the second sheet
312 of the circumferential slot 31 is leaning on back stop flat 202 of the pump body 2
When human power starts to incidence on driving element shaft 3 swivel
anticlockwise, whereby is by the first sheet 311 of the circumferential slot 31 jacked
up hollow compressive piston 4 which at the same time expels hydraulic medium over
drive out valve 9 to other working members of pushed piston unit of the hydraulic jack
whereas further hydraulic medium is sucked out of compensator into inner space 101
below hollow compressive piston 4. Simultaneously stopped pin 5 zooms out from

stopped area 202 of the pump body 2.
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At backward pendulous movement of the shaft 3 into basic position that means
clockwise direction, springs 14 and 15 make hollow compressive piston 4 move to the
bottom 102 of the housing 1, whereas through suction passages 42 and suction valve
13 is hydraulic medium sucked into the space above hollow compressive piston 4.
Simultaneously in the certain period coming to gear of the lead-in flat 313 with control
pin 7 and stopped pin 5 starts to lean on stop flat 202 of the pump body 2 and the

shaft 3 stops in basic position.

In case of continuation in backward pendulous movement of the shaft 3
illustrated on fig. 1, coming to uplift of the control pin 7, which lifts up by-passing valve
12 and hydraulic medium through by-passing valve 12 back into hydraulic chamber,

whereas the speed of the drainage is given by size of adjusting slot 21.

Position of the pendulum shaft 3 in basic position means locked with counter
power of the absorbing springs 19 on the one side and with the bearing external spring

14 with internal spring on the second side as well.
Industrial application
Hydraulic jack according to technical solution is possible to use everywhere

where is need to achieve good parameters of up lift with simple equipment with small

estate proportions.
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Claims of protection

1. Hydraulic jack especially for up lift of burdens in whose housing (1) formed partly
with pressure piston unit and partly with hollow compressive in pump-body (2) of the
housing (1) hollow piston, whose hydraulic chamber (201) is connected through drive
out valve (9) to hydraulic space of pressure piston unit, which is through by-passing
valve (12) unit able with compensator of the hydraulic medium, whereas hollow
compressive piston (4) is between hydraulic space and compensator of hydraulic
medium procured with suction valve (13) and is controlled through crosswise
pendulum shaft (3) by outer diving unit, wherein pendulum shaft (3) procured with
circumferential slot (31) in the shape of peripheral sector whose first sheet (311) fits
on outer piston-head (41) of hollow compressive piston (4) and whose second sheet
(312) modified opposite to stopped area (202) of the pump body (2) is procured with
hole (314) in which is saved in by washer springs (19) spring loaded stopped pin (5),
whereas on second sheet (312) concur peripheral part of the shaft (3) procured with
skewed lead-in flat (313), with whose is in pump body (2) slide in way saved in

control pin (7) of bypassing valve (12) in contact.

2. Hydraulic jack according to the claim 1, wherein control pin (7) procured partly with
adjusting slot (21) for flow control of hydraulic medium at his bypass from space
below pressure piston unit into the hydraulic chamber and partly with circumferential
slot (71) into which stacked limiter (8) of its movement saved in vertical tailrace canal

of hydraulic medium.

3. Hydraulic jack according to the claim 1, wherein flats (311, 312) of peripheral sector

(31) together pinching angle greater than 90°.

4. Hydraulic jack according to the claim 1, wherein suction valve (13) is saved in on
inner part of the piston-head (41) of the hollow compressive piston (4) through
cylinder shaped washer (6), between which and front face (2011) of the hollow
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compressive piston (4) hydraulic chamber (201) is formed partly internal spring (15)
and partly external spring (14) leant on peripheral hem of the washer (6).
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