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A HBydraulic Circuit System for Actuating-a Hydraulic Jack

ABSTRACT

A HYDRAULIC CIRCUIT SYSTEM FOR ACTUATING A HYDRAULIC JACK

A hydraulic circuit system for a jack comprises an inlet

5 circuit, a return circuit and an overload protection circuit with

a piston-cylinder assembly (4,10}, a sequence valve (B], a safety
valve (D) and a relief valve (C), the inlet circuit extending
from an outer reservoir (2) via a check valve (Al) to an oil

chamber (3) of a manual pump (20), the oil chamber (3) being

It connected to an inner oil chamber {41) formed in the piston rod

{4) via another check valve {A2) to form a cleosed circuit. The
0il chamber (3} of the pump {26) is connected to an inner
reservolr (1) in the hydraulic c¢ylinder (10) via a sequence valve

{(B), and the inner reservoir (1} is connhected to the outer

{9 veservoir (2} via a check valve {A3). When the maximum effect

capacity of the cil chamber (3} of the pump (20} is greater than
or equal to that of the inner oil chamber (41) of the piston rod
(4}, a single touch of the pump (20) can raise the hydrauliec jack

to a required loading position under no load or light lead

A0 conditions.

FIG. 1.
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A HYDRAULIC CIRCUIT SYSTEM FOR ACTUA'I:ING A HYDRAULIC JACK

The present invention relate to a hydraulic circyit system for jack
and its structure, particularly a hydraulic circuit system and structure
which can have a piston rod to raise a raising arm and support plate to a
loading position to support and raise a load in "one step” by a single

operation of a manual pump at no load or light load condition,

Conventionally a hydraulic Jack comprises mainly a manual pump,
a hydraulic cylinder with inner and outer Teservoirs, a piston rod, a
relief valve, a safety valve and a related hydraulic ciruit. The outer
end of the piston rod is iinked to a raising arm and support plate,
quever‘ in such a conventional structure, a rocker ar handle is usually
pullied and pushed repeatedty to pump hydraulic fluid to drive the piston
rod to raise upward and consequently support and raise a joad

gradually.

In the conventional jack structure, the rocker or handle can be to
aperated repeatedly sither in no load or light load condition to pump
sufficient hydrautic fluid to operate the hydraulic cylinder and raise the
piston rod for rising the raising arm and support plate accordingly in a
very slow speed. The same speed occurs even there is no load to the
jack, or even the light is very light. It is atime apnd labor consuming
process, and it can't be raised immediately in order 1o respond to the
need promptly wherever there is an emergency such as for rescue

purpose in some accident where heavy weight is involved.
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The main objective of the present invention is to provide a
hydraulic circuit system for ane-touch jack and its structure comprises
mainly an inlet circuit, a return circuit and an overload protection
circuit in which the inlet circuit extends from an outer reservoir of a
hydraulic cylinder via a check valve to connect to an oil chamber of a
manual pump, while the oil chamber of the pump is connecting to an
inner oi! chamber at g piston rod via another check valve, the oil
chamber of the pump is connecting to an inner reservoir of the
hydraulic cylinder via a sequence valve, and the inper reservoir is
connecting 1o the outer reservoir via a check valve, When the
maximum effective capacity of the oil chamber of the pump is greater
than or equal to the inner oi chamber of the piston rod, the inlet circuit
can provide hydraulic from the Pump via an oil guide channel to  the
inner oil chamber of the piston rad to drive the piston promptly, as
where the volume of hydraulic fluid in the ¢il chamber of the pump is
greater than that in the inner oil chamber of the piston rod, the piston
rod and the jack can reach the desired loading position in one step. In
this way, the slow speed in operation and raising of the conventional

Jjack is eliminated, consequently, working efficiency can be improved.

Another objective of the present invention is to provide a
hydraulic ¢ircuit system for one-touch jack and its structure having a
pump, a relief valve, a sequence valve and a safety valve at the rear
block of the hydraulic cylinder, particularly an inner oj| chamber in the
piston rod where an oil guide tube can be inserted while another end of

the oil guide tube is focked to the rear block of the hydraulic cylinder
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and the oil guide tube is eonnecting to an oil channel of the pump so
that the hydraulic fluid in the oil chamber of the pump can enter the
inner oil chamber of the piston rod via the cil guide tube to push the
piston to the desired position in one step when the volume of hydraulic
fluid in the oil chamber of the pump is greater than that in the inner o]l

chamber of the piston rod.

Another objective of the present invention is to provide a hydraulic
circuit system for one-touch jack and its structure in which the oil
chamber of the pump is designed with an oil channel to connect to the
oil guide tube via a check valve. The oil channel is passing through a
safety valve and a relief valve in order. The safety valve's oil channel
has two branches connecting to the inner and outer reservoirs of the
hydraulic cylinder respectively, and has a check valve between such
two branches to prevent from flowing of the hydraulic fluid from the oil
chamber of the pump to the inner and outer reservoirs, The tnner
reservoir has a sequence valve (o connect 16 the safety valve. The said
relief valve is connecting to the inner and outer reservoirs respectively,
and has an oil guide channe! to pass through the sequence valve so that
the hydraulic fluid can flow back from the inner reservoir 1o the outer

reservoir.

An embodiment of the present invention will be described by
way example and with reference to the accompanying drawings, in

which:




5 Fig. 1 illustrates a hydraulic circuit System according to the present

invention;

Fig. 2 is a cross sectional view of Structure of 4 jack according to

the present invention;

1o

Fig. 3 illustrates displacement of the piston rod to its loading
position in one step,

Fig. 4 illustrates further raising of the piston rod to support a load;

15 '

Fig. 5 illustrates displacement of the raising arm and support plate
by action of the piston rod from a standstill pesition to a full raising
position;

20 Fig. 6 is a sectional view of the sequence valve according to the
present invention;

Fig. 7is a perspective developed view of the safety valve according
to the present invention; and

25

Fig. 8 is a perspective developed view of the reilef valve according

to the present invention.
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As shown in Fig. 1, the hydraulic circuit system for one-touch jack
according to the present invention comprises mainly an inlet circuit, a
return circuit and an overload protection circuit together with a
hydraulic cylinder 10 with an inner reservoir 1, an outer reservoir 2, a
pump oil chamber 3, and piston rod 4 with an inner oil chamber 4] as

well as other components in a configuration shown in Fig. 2.

The inlet circuit extends from the outer reservoir 2 of the hydraulic
cylinder 10 via a check valve Al 1o the pump oil chamber 3, and then
via another check valve A2 to an inner oil chamfber 41 of the piston rod
4. The said pump oil chamber 3 s connecting to the inner reservoir |
of the hydraulic cylinder 10 via a sequence valve B. The said outer
reservoir 2 is connecting to the inner reservoir [ of the hydraulic
cylinder 10 via a check valve A3, Therefore, at no load or light load
condition, the inlet circuit can provide hydraulic fluid in sequence via
the pump oil chamber 3 10 the inner oil chamber 41 of the pisten rod 4

to drive the piston rod 4 immediately.

The return circuit extends from the inner reservoir | of the
hydraulic cylinder 10 to the inner oil chamber 4 of the piston rod 4 via
a check valve A4, and then passes through a relief valve C to connect to
the outer reservoir 2. After unloading, the relief valve C can be
regulated to relief condition to make the return circuit in open

condition so as to resume its original pasition.
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The overload protection cirguit extends from the outer reservoir 2
of the hydraulic cylinder 10 via a safety valve D to connect to the pump
oil chamber 3. Whenever the pressure of the hydraulic cylinder 10 is
greater than the rated pressure, the safety valve D is open to start the

overload protection circuit automatically.

With the aforesaid hydraulic circuit, particularly when the ratio of
the maximum effective capacity of the pump oil chamber 3 to the
maximum effective capacity of the inner oil chamber 41 of the piston
rod 4 is greater than or equal to one, the hydraulic jack can be raised to

the required loading condition by one-touch at no load or‘light load

condition.

As shown in Fig. 2, an embodiment of the aforesaid hydraulic
circuit design for jack comprises mainly z cylinder 10 and a piston rod

4.

The hydraulic eylinder 10 is composed of an external ¢ylinder body
101 and an inner cylinder body 102. It has a front block 103 at the
front end, and a rearblock 104 at the rear end.  The hydraulic cylinder
10 has an inner reservoir | and an outer reservoir 2 which are separated
from each other. At the rear block a pump 20, a sequence valve B, a
relief valve C and a safety valve D are placed in compliance with the

above described hydraulic circust.

The piston rod 4 is placed within the inner reservoir | of the

hydraulic cylinder 10. It can be displaced by hydraulic action to raise
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or lower a rising arm 30 and top plate 40 of the jack. It has further an
inner oil chamber 4! within its rod body in a manner that a cil guide
tube 50 can be inserted into the inner o1l chamber 41 of the pistonrod 4,
while an end of the oil guide tube 50 is locked to the rear block 104 of
the hydraulic cylinder 10, and connecting Lo an oil channel 31 of the
pump oil chamber 3 so that the hydraulic fluid at the pump o1l chamber
3 can enter the inner oil chamber 41 of the piston rod 4 via the oil guide

tube 50 to rise the piston rod 4.

The aforesaid pump 20 comprises a traction bloek 201, a plunger
202 and a rocker 204 fixed by a fixing pin 203. By upward and
downward movement of the rocker 204, the hydraulic fluid in the pump
oif ¢chamber 3 can be circulated. The pump oil chamber 3 has an oil
channel 31 te connect to the said oil guide tube 50 via the check valve
A2, and the oil channel 31 is passing through the safety valve D and the
oil channels D1 and C1 of the relief valve inorder. The safety valve D
has an oil channel DI with two branch oil channels D11 and D12 to
connect to the inner reservoir 1 and the outer reservoir 2 of the
hydraulic cylinder 10 respectively. Between the branch oil channels
D11 and D12 there are check valves A3 and Al to prevent from entry of
hydraulic fluid from the pump oil chamber 3 into the inner and cuter
reservoirs | and 2. The inner reserveir 1 is incorporated with a
sequence valve B to connect to the oil channel D1 of the safety valve D,
The said relief valve C is connecting to the outer reservoir 2 and the
inner reservoir | respectively and has an oil guide channel C! to pass
through the sequence valve B so that the hydraulic fiuid from the inner

reservoir | can be returned to the outer reservoir 2 directly through the
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oil guide channel C1 which has a check valve A4 to prevent from
flowing of the hydrautic fluid from the pump cil chamber 3 to the inner

reservoir 1.

With the aforesaid hydraulic circuit design, when the jack is in no
load or light load condition, a single rorating of the rocker 204 can raise
the plunger 202 of the pump 20 to the upperm;)st position to apply a
pulling force so that the hydraulic fluid can flow through the oil
channel 31 of the pump oil chamber 3, the oil guide tube 50 and the
inner otl chamber 41 of the piston rod 4 in sequence to drive the piston
rod 4, and, as the volume of hydraulic fluid in the pump oil chamber 3.i5
greater than or equal to the volume of hydraulic fluid in the inner oil
chamber 41 of the piston rod 4, the piston rod 4 of the jack is raised to

the loading pesition required in one step as shown in Fig. 3.

While the aforesaid hydraulic circuit 1s at no- load or light load
condition, whenever the piston rod 4 is displaced forward, as the
pressure in the inner reservoir | of the hydraulic cylinder 10 drops
suddenly, the hydrautic fluid flows from the outer reserveir 2 via the oil
channel D12 to replenish the inner reservoir | automatically, and
another flow of hydraulic fluid can goes into the pump oil chamber 3
via the oil channel D1 for another operation of the pump 20.  Then, the
hydraulic fluid can not enter from the fully filled inner oil chamber 41
of the piston rod 4, the pressure to open the sequence valve B is thus
reached. Therefore, the hydraulic fluid flows into the inner reservoir
1 from the oil ¢channel 31 of the pump oil chamber 3 and the oil channel

of the sequence B so that the piston rod can continue to hold and raise
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the load W upwards as shown in Fig. 4. In this respect, the sequence

valve B can be set with an opening pressure.

Similarly, the aforesaid safety valve D can be set with an opening
pressure so that the safety valve D is open when the piston rod 4 reaches
its L;pper toad limit or an overload is applied. In that case, the hydraulic
fluid flows into the outer reservoir 2 from the pump oil chamber 3 via
the safety valve D directly, and then return to the pump oil chamber 3

via the oil channe! D12 to form a safety circuit restricting flowing of

the hydraulic fluid into the inner reservoir 1.

When it is locked, the aforesaid retief valve C is 1o prevent from
return of the hydraulic fluid to the outer reservoir 2 when the jack 1s
used to maintain a load, However, after using it must be adequately
ioosen so that the hydraulic fluid in the inner oil chamber 41 of the
piston rod 4 and the inner reservoir | ¢ah returnto the outer reserveir 2,
and, simultaneously, the hydraulic fluid can only flow from the pump
oil chamber 3 1o the outer reservoir 2 via the relief valve C to repeat the

same circylation without driving the piston rod 4.

Fig. 5 illustrates the displacement of the raising arm 30 and the
support plate 40 of the jack from standstill position to reach the load W

in one step and to raise the load W consequently

As described above, the sequence valve B can be preset for an
opening pressure during assembly of the jack according to the present

invention. Therefore, it can be designed according to the enduser’s
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actual need to assure that the opening pressure can meet different
requirements.  As shown in Fig. 6, the sequence valve comprises
mainly a hollow spiral post B1, a retraction spring B2 and ‘a conical
valve BJ and it is designed so that it can be placed within an oil channel
5 B#é connecting to the oil channel D1 of the safety vatve D,  The hollow
spiral post B] is fixed to the outlet of the oil channel B4, and the
conical valve B3 is placed to block a conical valve hole with the
retraction spring B2 fixed between the hollow spiral post Bl and the
conical valve B3. The retraction spring B2 is compressed by the

10 hollow spiral post Bl in different degree for different opening pressure

setting.

::::': Similarly, as shown in Fig, 7, the safety valve D according to the
walles present invention has a structure substantially same with the sequence
e 15 wvalve B. It comprises a spiral post D2, a retraction spring D3 and a
Peres conical valve D4, The safety valve D is placed at an oil channel DI,
W The retraction spring D3 is compressed by the spiral post D2 in
el different degree for different opening pressure setting. However,
e there is no hydraulic fluid to pass through the spiral post D2, therefore
t*.... 20 asolid spiral post D2 is used.

The reliel valve C according to the present invention comprises

mainly a return gear C2 and a return valve rod C3 as shown in Fig. 8.

The return gear €2 is designed with a fixing hole C21 at its center.
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The return valve rod C3 is a stepped rod structure with a small
annular rib C31 at its front end for fixing the fixing hole C21 at the

center of the return gear C2, two stepped annular ribs C32 and C33 at

its middle section and a threaded section C35 of appropriate length at
the lower section. An annular groove C34 is formed between the
steppe annular ribs C32 and C33 for holding of an oil seal. The

threaded section C35 has a pin-end extension €36 where a declined

passage C37 is formed.
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The claims defining the Invention a__rgg@&ggg_!{aws

1. A hydraulic circuit systemn for actuating a hydraulic
jack by means of a pump (20) having a chamber (3) therein for
hydraulic fluid, the jack including a piston-cylinder assembly
{4,10) and an internal reservoir (1) for hydraulic £fluid, the
circuit system comprising an external reservoir (2) for hydraulic
filuid, an inlet circuik for supplying fluid from the external
reservoir (2) to the piston-cylinder assembly (4,10}, and a
return circuit for returning fluid from the assembly (4,10} to
the external reservoir (2), characterised in that the asgembly
(4,10} includes an inner oil chamber (41}, the inlet circuit
extending from the external reservoir (2} to the pump chamber {3)
and from the pump chamber (3) to the inner oil chamber (41) of
the assembly (10,4}, the return circuit feeding from the internal
raservoir (1) of the assembly (4,10) to the inner oil chamber
(41) of the assembly (4,10) and then to the external reservoir
{2), the maxXimum effective capacity of the pump chamber (3} being
egual to or greater than that of the inner oil chamber {41) of
the assembly {4,10) whereby the piston (4) of the asgsembly can be
extended to a required loading position by a single strcke of the
pump (20) under no load or light load conditions.

2. A hydraulic circuit system for one-touch jack and its
structure comprising an inlet circuit, a return circuit and an
overload protection circuit together with a hydraulic cylindex
having an inner reservoir, an outer reservoir, a pump oil
chamber, and a piston rod with an inner oil chamber as well as
other components, in which:

inlet circult extends from the outér reservoir of the
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hydraulic cylinder via a check valve to the pump ¢il chamber, and
then via another check valve to an inner oil chamber of the
piston rod, wherein the said pump oil chamber is connecting to
the inner reservoir of the hydraulic cylinder via a sequence
valve, the said outer reservoir is connecting to the innerx
regservoir of the hydraulic cylinder via a check valve so as at no
load or light 1lcad condition, the inlet circuit can provide
hydraulie fluid in sequence via the pump oil chamber to the inner
0il chamber of the piston rod to drive the piston rod
immediately;

the return circuit extends from the inner reservoir of the
hydraulic cylinder to the inner oil chamber of the piston rod via
a check valve, and then passes through a relief valve to connect
to the outer resgervoir, so as after unloading and to resume its
original position, the relief valve can be regulated to relief
conditicn to make the return circuit in open condition; and

the overload protection circuit extends from the outer
reservoir ¢f the hydraulic cylinder via a safety valve to connect
to the pump ¢il chamber so that whenever the pressure of the
hydraulic cylinder is greater than a rated pressure, the safety
valve is cpen to initiate the overload protection circuit
automatically;

whereby, particularly when the ratio of the maximum
effective capacity of the pump oill chamber to that maximum
effective capacity of the inner o3il chamber éf the piston rod is
greater than or equal to one, the hydraulic jack can be raised to
the reguired loading conditien by cne-touch at no load or light

load condition.




15

20

25

14

3 . A hydraulic circuit system for one-touch jack and its structure as

claimed in Claim 1l or 2 wherein the jack comprises mainly a

hydraulic cylinder and a piston rod, in which:

the hydraulic cylinder is composed of an external cylinder body and
an inner cylinder body, having a front block at the front end, a rear
block at the rear end, an inner reservoir and an outer reservoir which
are separated from each other, a pump, a sequence valve, arelief valve
and a safety valve at the rear block and placed in compliance with the

said hydraulic circuit;

the piston rod is placed within the inner reservoir of the hydraulic
cylinder, and can be displaced by hydraulic action to raise or lower a
rising arm and top support plate of the jack, and further having an inner
oil chamber within its rod body in a manner that a oil guide tube can be
inserted into the inner oil chamber, while an end of the oil guide tube is
locked to the rear block of the hydraulic cylinder and connecting to an
oil channel of the pump oil chamber so that the hydraulic fluid at the
pump oil chamber can enter the inner oil chamber of the piston rod

via the oil guide tube to raise the piston rod,

the said pump oil chamber has an oil channel to connect to the
said oi! guide tube via a check valve, the cil channel is passing through
the safety valve and the oil channels of the relief valve in order, the
safety valve has an oil channel with twe branch oil ¢hannels to cannect
to the inner reservoir and the outer reservoir of the hydraulic cylinder

respectively while between the branch oil channels there is a check
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valve to prevent from entry of hydraulic fluid from the pump oil
chamber into the inner and outer reservoirs, the inner reservoir is
incorporated with a sequence valve to connect to the oil channel of the
safety valve, the said relief valve is connecting to the outer reservoir
and the inner reservoir respectively and has an i} guide channel to pass
throﬂugh the sequence valve so that the hydraulic fluid from the inner
reservoir can be returned to the outer reservoir directly through the
oil guide channel which has 2 check valve to prevent from flowing of
the hydraulic fluid from the pump oil chamber to the inner reéservoir,
and the piston rod can be raised to top in one step when the volume of
hydraulic fluid in the pump oil chamber is greater than or at least equal

to the volume of hydraulic fluid in the inner oil chamber of the piston

rod.

5 . A hydraulic circuit system for one-touch jack and its structure as
claimed inClaim L20r3 wherein the sequence valve comprises mainly a
hollow spiral post, a retraction spring and a conical valve, and designed
so that it can be placed within an oil channel connecting te the oil
channe! of the safety valve, in a manner that the hollow spiral post i3
fixed to the outlet of the oil channel and the conical valve is placed to
block a conical valve hole with the retraction spring fixed between the
hollow spiral post and the conical valve so that the retraction spring is
compressed by the hollow spiral post in different degree for different
opening pressure setting, consequently whenever the piston rod is
dispiaced forward, as the pressure in the inner reservoir of the
hydraulic ¢ylinder drops suddenly, the hydraulic fluid flows from the

outer reservoir via the oil channel to replenish the inner reservoir
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automatically; then the hydraulic fluid can not emter from the
fully filied inner oil chamber of the'piston rod, the presgsure to
open the sequence valve is thus reached, fhe hydraulic £fluid
flows into the inner reservoir from the oil channel of the pump
oil chamber and the oil channel of the sequence valve so that the
piston rod can continue to hold and raise the load upwards.

5. A hydraulic circuit system for one-touch jack and its
struckure as claimed in Claim 1,2,3 or 4 wherein the safety valve
comprisges a solid spiral post, a retraction spring and a conical
valve, and placed at an ¢il channel with the retraction spring
compregsed by the spiral post in different degree for different
opening pressure setting.

6. A hydraulic circuit system for one-touch jack and its
structure as claimed in Claim 1,2,3,4 or 5 whéerein the relief
valve mainly a return gear and a return valve rod, in which the
return gear is designed with a fixing hole at its centre, and the
return valve rod is a stepped rod structure with a small annular
rib at its front end for fixing the fixing hole at the centre of
the return gear, having two stepped annular ribs at its middle
section and a threaded section of appropriate length at the lower
section, an annular grcove between the stepped annular ribs for
holding of an il seal, and the threaded section having a pin-end

extension where a declined passage is formed.

7. A hydraulic circuit system substantially as herein-
before deseribed.with reference to the accompanying drawings.

DATED this TWENTY-SEVENTH day of FEBRUARY 1997
MVP (H.K:) Industries Limited

Patent Attormeys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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