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(57) Systeme de circuit hydraulique pour un veérin a
commande par une seule touche et structure comprenant
principalement un circuit d’entrée, un circuit de retour et
un circuit de protection contre les surcharges. Il se
compose d’un verin hydraulique, d’une tige de piston,
d’une soupape de s€¢quence, dune soupape de surete et
d’une valve de purge. Le circuit d’entrée va du réservoir
exterieur d un verin hydraulique en passant par un clapet
pour rejoindre la chambre d’huile d’une pompe
manuelle, pendant que la chambre d huile de la pompe
manuelle est relice a un tube pour I'huile en passant par
un autre clapet, le tube pour ['huile est mseére dans une
chambre d’huile intérieure constitu¢e dans une tige de
piston de maniere a former un circuit ferme. La chambre
d’huile de la pompe est relice a un réservoir mtérieur du
verin hydraulique au moyen d une soupape de s€quence,
et le réservoir est relic au réservoir extérieur par un
clapet. Lorsque la capacite reelle maximale de la
chambre d’hule de la pompe est €gale ou supérieure a
celle de la chambre d ’huile interieure de la tige de piston,
1l suffit de toucher une seule fois la pompe pour pouvorr
¢lever le verin hydraulique a la position de chargement
voulue, que la charge a soulever soit nulle ou legere.
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(57) A hydraulic circuit system for one-touch jack and its
structure comprises mainly an inlet circuit, a return
circuit and an overload protection circuit with a
hydraulic cylinder, a piston rod, a sequence valve, a
safety valve and a relief valve, in which the inlet circuit
extends from an outer reservoir of a hydraulic cylinder
via a check valve to connect to an o1l chamber of a
manual pump, while the o1l chamber of the pump 1s
connecting to an o1l guide tube via another check valve,
the said o1l guide tube 1s inserted to an inner o1l chamber
formed 1n a piston rod to form a closed circuit. The o1l
chamber of the pump 1s connecting to an 1inner reservoir
of the hydraulic cylinder via a sequence valve and the
Inner reservoir 1s connecting to the outer reservolr via a
check valve. When the maximum effect capacity of the
o1l chamber of the pump 1s greater than or equal to the
inner o1l chamber of the piston rod, a single touch of the
pump can raise the hydraulic jack to the required loading
position for raising at no load or light load condition.
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ABSTRACT

A Hydraulic Circuit System for One-touch Jack and its

Structure

structure comprises mainly an 1inlet circuit, a return

circuit and an overload protection circuit with a hydraulic
cylinder, a piston rod, a sequence valve, a safety valve
and a relief valve, 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 oil guide
rube via another check valve, the said oil guide tube 1S
inserted to an inner oil chamber formed in a piston rod to
form a closed circuit. ‘ The oil chamber of the pump 1s
connecting to an inner reservoir of the hydraulic cylinder
via a sequence valve and the inner reservoir is connecting
to the ocuter reservoir via a check valve. When the maximum
effect capacity of the oil chamber of the pump is greater
than or equal to the inner oil chamber of the piston rod, a
single touch of the pump can raise the hydraulic jack to
the required loading position for raising at no load or

light load condition.
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A HYDRAULIC CIRCUIT SYSTEM FOR ONE-TOUCH JACK

AND ITS STRUCTURE

.;‘

BACKGROUND OF THE INVENTION

(a) Field of the Invention

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

operation of a manual pump at no load or 1light 1load

condition.
(b) Description of the Prior Art

Conventionally a hydraulic jack comprises mainly a
manual pump, a hydraulic cylinder with inner and buter
reservolrs, a piston rod, a relief valve, a safety valve
and a related hydraulic circuit. The outer end of the
piston rod 1is linked to a raising arm and ‘support plate.
However, 1n such a conventional structure, a rocker or
handle 1is wusually pulled and pushed repeatedly to pump
hydraulic fluid to drive the piston rod to raise upward and

consequently support and raise a load gradually.
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In the conventional jack structure, the rocker or
hanglle can be to operated repeatedly either in no load or
light load condition to pump sufficient hydraulic 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 a
time and labor consuming proces.s, and 1t can’t be raised
immediately in order to respond to the need promptly

wherever there is an emergency such as for rescue purpose

in some accident where heavy weight is involved.

SUMMARY OF THE INVENTION

The main objective of the present invention is to
provide a hydraulic circuit system for one-touch jack and
1ts 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 o0il chamber of the pump
1s connecting to an inner oil chamber at a piston rod via
another check valve, the o0il chamber of the pump is
conneéting Lo an 1inner reservoir of the hydraulic cylinder
via a sequence valve, and the inner reservoir is connecting

to the outer reservoir via a check valve. When the maximum
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effective capacity of the o0il chamber of the pump 1is
greater than or equal to the inner o0il chamber of the
piston rod, the inlet circuit can provide hydraulic from
théfpump via an oil guide channel to the inner oil chamber
of the piston rod to drive the piston promptly, as where
the volume of hydraulic fluid in the o0il chamber of the
pump 1s 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 1n operation and raising of the conventional jack 1s

eliminated, consequently, working efficiency can be

improved.

Another objective of the present invention is to
provide a hydraulic circuit 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 oil chamber in the piston
rod where an oil guide tube can be inserted while another
end of the o0il guide tube is locked to the rear block of
the hydraulic cylinder and the o0il guide tube is connecting
to an o0il channel of the pump so that the hydraulic fluid
in the o0il chamber of the pump can enter the inner oil
chamber of the piston rod via the oil gulde tube to push
the piston to the desired position in one step when the
volume of hydraulic fluid in the o0il chamber of the pump 1s

greater than that in the inner o0il chamber of the piston




rod.

~ Another objective of the present invention 1is to
provide a hydraulic circuit system for one-touch jack and
O 1ts structure in which the o0il chamber of the pump 1S

designed with an o0il channel to connect to the oil gulde

tube via a check valve. The o0il channel is passing through

Y

a safety valve and a relief valve in order. The safety
valve’s o0il channel has two branches connecting to the

10 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 1nner reservoir has a sequence valve to

15 connect to the safety valve. The said relief valve is
connecting to the inner and outer reservoirs respectively,
and has an o1l guide channel to pass through the sequence
valve so that the hydraulic fluid can flow back from the
inner reservoir to the outer reservoir.

20

BRIEF DESCRIPTION OF THE DRAWINGS

The invention, as well as its many advantages, may be
further understood by the following detailed description

25 and drawings in which:

Fig. 1 1llustrates a hydraulic circuit system




Fig. 3 illustrates displacement of the piston rod to

its loading position in one step;

'

Fig. 4 1illustrates further raising of the piston rod

10 to support a load;

Fig. 5 illustrates displacement of the raising arm and

support plate by action of the piston rod from a standstill

position to a full raising position;

15

Filg. 6 1is a sectional view of the sequence valve

according to the present invention:

Fig. 7 is a perspective developed view of the safety

20 valve according to the present invention: and

Fig. 8 1s a perspective developed view of the reilef

valve according to the present invention.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown in Fig. 1, the hydraulic circuit system for
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one-touch jack according to the present invention‘ comprises
mainly an inlet circuit, a return circuit and an overload
prot':ection circuit together with a hydraulic cylinder 10
witﬁ an inner reservoir 1, an outer reservoir 2, a pump oil
chamber 3, and piston rod 4 with an inner oil chamber 41 as

well as other components in a configuration shown in Fig.

2.

The 1inlet circuit extends from the outer reservoir 2
of the hydraulic cylinder 10 via a check valve Al to the
pump o1l chamber 3, and then via another check valve A2 to
an inner oil chamber 41 of the piston rod 4. The said pump
o1l chamber 3 is connecting to the inner reservoir 1l ,0f the
hydraulic cylinder 10 via a sequence valve B. The said
outer reservolir 2 is connecting to the inner reservoir 1 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 o1l

chamber 3 to the inner o0il chamber 41 of the piston rod 4

Lo drive the piston rod 4 immediately.

The return circuit extends from the inner reservoir 1
of the hydraulic c¢ylinder 10 to the inner oil chamber 41 of
the piston rod 4 via a check valve A4, and then passes
through a relief valve C to connect to the outer reservoilr
2. After unloading, the relief valve C can be regulated to

relief condition to make the return circuit in open




The overload protection circuit extends from the outer
reservoir 2 of the hydraulic cylinder 10 via a safety valve

S D to' connect to the pump o0il 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.

10 With the aforesaid hydraulic circuit, particularly
when the ratio of the maximum effective capacity of the
pump o1l 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

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

load condition.

As shown 1in Fig. 2, an embodiment of the aforesaid
hydraulic circuit design for Ijack comprises mainly 'a

20 cylinder 10 and a piston rod 4.

The hydraulic cylinder 10 is composed of an external
cylinder body 101 and an inner cylinder body 102. It has a
front block 103 at the front end, and a rear block 104 at
25 the rear end. The hydraulic cylinder 10 has an inner
reservoir 1 and an outer reservoir 2 which aré separated

from each other. At the rear block a pump 20, a sequence




> 1 of the hydraulic cylinder 10. It can be displaced by

hydraulic action to raise or lower a rising arm 30 and top

plate 40 of the jack. It has further an inner oil chamber

Y

41 within 1ts rod body in a manner that a oil gulde tube 50

can be inserted into the inner oil chamber 41 of the piston

10 rod 4, while an end of the oil guide tube 50 is  locked to

the rear block 104 of the hydraulic cylinder 10, and

20  hydraulic fluid in the pump 01l chamber 3

connect to the said oil guide tube 50 via the check valve

A2, and the o0il channel 31 is passing through the safety

valve D and the o0il channels D1 and Cl of the relief valve

25 in order. The safety valve D has an oil channel D1 with two

branch o0il channels D11 and D12 to connect to the inner

reservolr 1 and the outer reservoir 2 of the hydraulic
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cylinder 10 respectively. Between the branch oil channels

D11 and D12 there are check valves A3 and Al to prévent
frorr} entry of hydraulic fluid from the pump o0il chamber 3
int; the 1inner and outer reservoirs 1 and 2. The inner
reservolr 1 1is incorporated with a sequence valve B to
connect to the o0il channel D1 of the safety wvalve D. The
said relief valve C is connecting to the outer reservoir 2
and the inner reservoir 1 respecti?ely and has an o0il guide
channel Cl to pass through the sequence valve B so that the
hydraulic fluid from the inner reservoir 1 can be returned

to the outer reservoir 2 directly through the o0il guide

channel C1 which has a check valve A4 Co prevent from

to the i1nner reservoir 1.

With the aforesaid hydraulic circuit design, when the

jack 1is in no load or light 1load condition, a single

pump 20 to the uppermost position to apply a pulling force
SO that the hydraulic fluid can flow through the o0il
channel 31 of the pump o0il chamber 3, the 0il guide tube 50
and the inner oil chamber 41 of the piston rod 4 in

Sequence to drive the piston rod 4, and, as the volume of
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as shown in Fig. 3.

- While the aforesaid hydraulic circuit is at no load or
lig%t load condition, whenever the piston rod 4 1is
displaced forward, as the pressure in the inner reservoir 1
of the hydraulic cylinder 10 drops suddenly, the hydraulic
fluid flows from the outer reservoir 2 via the o0il channel
D12 to replenish the inner reservoir 1 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 plston rod 4,
the pressure to open the sequence valve B is thus reached.
Therefore, the hydraulic fluid flows into the inner
reservolr 1 from the oil channel 31 of the pump o0il chamber
3 and the oil chahnel of the sequence B so that the piston
rod can continue to hold and raise the load W upwards as
shown in Fig. 4. 1In this respect, the sequence valve B can

be set with an opening pressure.

overload 1is 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 o1l chamber 3 via the o0il channel D12 to form a safety




10

15

20

25

2198502

11

circuit restricting flowing of the hydraulic fluid into the

inner reservoir 1.
’ .

When 1t is locked, the aforesaid relief valve C 1s to
prevent from returh of the hydraulic fluid to the outer
reservolr 2 when the jack is used to maintain a load.
However, after using it must be adequately loosen so that
the hydraulic fluid in the inner o0il chamber 41 of the
piston rod 4 and the inner reservoir 1 can return to the
outer reservolir 2, and, simultaneously, the hydraﬁlic fluid
can only flow from the pump o0il chamber 3 to the outer
reservolr 2 via the relief valve C to repeat the same

circulation without driving the piston rod 4.

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 Jjack
according to the present invention. Therefore, it can be
designed according to the enduser’s 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 Bl, a retraction spring B2 and a conical

valve B3 and it is designed so that it can be placed within
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an o1l channel B4 connecting to the o0il channel D1 of the
safety valve D. . The hollow spiral post Bl is fixed to the
out}et of the o0il channel B4, and the conical valve B3 1is
plaéed Lo 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

opening pressure setting.

Similarly, as shown in Fig. 7, the safety valve D
according to the present invention has a structure
substantially same with the sequence valve B. It comprises
a spiral post D2, a retraction spring D3 and a conical
valve D4. The safety valve D is placed at an o0il channel
Dl. The retraction spring D3 is compressed by the spiral
post D2 in different degree for different opening pressure
setting. However, there is no hydraulic fluid to pPass

through the spiral post D2, therefore a solid spiral post

D2 1is used.

as shown in Fig. 8.

The return gear C2 is designed with a fixing hole C21

at i1ts center.
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The return valve rod C3 is a stepped rod structure
with a small annular rib C31 at 1ts 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 1length 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 C36 where

a declined passage C37 is formed.

Many changes and modifications in the above embodiment
of the invention can, of course, be carried out without
departing from the scope thereof. Accordingly, to promote
the progress in science and the useful arts, the 1invention
1S disclosed and 1is intended to be 1limited only by the

scope of the appended claims.
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WHAT IS CLAIMED IS

1. A hydraulic circuit system for one-touch jack and

‘1ts structure comprising an inlet circuit, a return circuit

and an overload protection «circuit together with a
hydraulic cylinder having an 1inner reservoir, an outer

reservolr, a pump o1l chamber, and a piston rod with an

inner oil chamber as well as other components, in which:
r-

the 1nlet circuit extends from the outer reservoir
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of the hydraulic cylinder via a check valve to the pump oil
chamber, and then via anolther check valve to an inner oil
cha?ber 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
reservolr 1s connecting to the inner reservoir of the
hydraulic cylinder via .a check valve so as at no load or
light 1load condition, the 1nlet c¢ircuit can provide
hydraulic fluid in sequence via the pump oil chamber to the

inner oil 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 reservoir, so as after

unloading and to resume its original position, the relief

‘valve can be regulated to relief condition to make the

return circuit in open condition; and

the overload protection circuit extends from the outer
reservolir of the hydraulic cylinder via a safety valve to
connect to the pump o0il chamber so that whenever the

pressure of the hydraulic cylinder is greater than a rated

pressure, the safety valve is open to initiate the overload

protection circuit automatically;

2198502
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whereby, particularly when the ratio of the maximum

effective capacity of the pump 01l chamber to that maximum

effective capacity of the inner oil chamber of the piston
I

rod is greater than or equal to one, the hydraulic jack can

O be raised to the required loading condition by one-touch at

no load or light load condition.

2. A hydraulic circuit system for one-touch jack and
its structure as claimed in Claim 1 wherein the jack

10 comprises mainly a hydraulic cylinder and a pistén rod, in

which:

the hydraulic cylinder 1is composed of an external
cylinder body and an inner cylinder body, having a front
15 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, a relief valve
and a safety valve at the rear block and placed in
compliance with the said hydraulic circuit:
20
the piston rod is placed within the inner reservolr 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
25 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
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cylinder and connecting to an oil channel of the pump oil
chamber so that the hydraulic fluid at the pump o1l chamber
can enter the inner o0il chamber of the piston rod wvia the

Va
O1l guide tube to raise the piston rod;

the said pump o0il chamber has an oil channel to
connect to the said oil guide tube via a check valve, the
o1l channel is passing through the safety valve and the oil
channels of the relief valve in order, the safety valve has
an o1l channel with two branch oil channels to connect to
the inner reservoir and the outer reservolr of the

hydraulic cylinder respectively while between the branch

and outer reservoirs, the inner reservoir 1is incorporated
with a sequence valve to connect to the 01l channel of the
safety valve, the said relief valve is connecting to the
outer reservoir and the inner reservoir respectively and
has an o0il guide channel to pass through the sequence valve
SO that the hydraulic fluid from the inner reservoir can be
returned to the outer reservoir directly through the oil

gulde channel which has a check valve to prevent from
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piston rod.

3. A hydraulic circuit system for one-touch jack and
itsf’ structure as claimed in Claim 1 or 2 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 o0il channel connecting to the
oil channel of the safety valve, in a manner that the
hollow spiral post is fixed to the outlet of the oil
channel and the conical valve is placed to block a conical
valve hole with the rétraction 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 displaced forward,
as the pressure in the inner reservoir of the hydraulic
cylinder drops suddenly, the hydraulic fluid flows from the
outer reservoir via the oil channel to replenish the inner

reservolr automatically; then the hydraulic fluid can not

to hold and raise the load upwards.

4. A hydraulic circuit system for one-touch jack and
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15

valve comprises a solid spiral post, a retraction spring
and a conical valve, and placed at an oil channel with the

P

ret'raction spring compressed by the spiral post in

section of appropriate length at the lower section, an
annular groove between the steppe annular ribs for holding
of an o0il seal, and the threaded section having a pin-end

extension where a declined passage 1s formed.
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