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FLUID CONTROL DEVICE AND CONNECTOR
FOR FLUID CONTROL DEVICE
FIELD OF THE INVENTION

The present invention relates to a fluid control device and a
connector thereof, and more particularly to a fluid control
device that can be simply disassembled and assembled and has
flexibility with high sealing performance.

BACKGROUND OF THE INVENTION

Fluid control devices are commonly applied in the semiconductor
industry, and aim to supply gases for semiconductor manufacturing
processes, including diffusion, etching, sputtering and the like. At
present, a fluid control device mainly includes a plurality of
apparatuses, such as a pressure reducing valve, a pressure gauge, a
mass flow controller, a gas filter, a hand-operated valve, a first shut-
off valve, a second shut-off valve and the like, and includes various
connectors for connecting the fluid control apparatuses to form a
channel allowing a fluid to flow smoothly.

Even if the fluid control devices have been widely applied to the
semiconductor industry, there are still defects to be overcome. For
example, since a variety of apparatuses are included in a fluid control
device, the difficulty of assembling and disassembling the fluid
control device is a problem to be solved. The solutions proposed
currently include reducing the number of elements used in the fluid
control device to achieve the effect of easy assembling.

For example, US patent No. US 2015/0075660 Al discloses a
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fluid control apparatus providing a method for solving the
assembling problem. The apparatus includes an upper stage having a
plurality of fluid control devices arranged in series and a lower stage
having a plurality of passage blocks that connect the fluid control
devices on the upper stage. The adjacent passage blocks are
connected to one another through inverted U-shaped pipes. Therefore,
the apparatus is able to be easily constructed with a plurality of lines
of passage blocks in parallel and a single line of passage blocks. The
apparatus also has a reduced number of components and enables
simple alteration such as increasing or decreasing the number of lines.

In addition, some of fluids flowing through the fluid control
device may be corrosive, so the corrosion resistance of the elements
of the fluid control device should be improved and the difficulty of
cleaning the fluid control device should also be considered.
Furthermore, the problem of leakage may occur frequently when a
fluid flows in the fluid control device, and especially when a flowing
gas is dangerous or harmful to human body, the fluid leakage
problem needs to be avoided carefully.

In view of this, there is an urgent need to develop a novel fluid
control device capable of overcoming the above defects to meet the
requirements in the industry.

SUMMARY OF THE INVENTION

A main objective of the present invention is to solve the problem
that a conventional fluid control device is not easy to disassemble or

assemble.
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Another objective of the present invention is to overcome the
defects that a gas channel is prone to particle remaining therein and
not easy to clean in a conventional connector for a fluid control
device.

A further another objective of the present invention is to reduce
the risks of leakage of a gas during the process of flowing in a fluid
control device.

To achieve the above objectives, an embodiment of the present
invention provides a connector for a fluid control device that includes
at least two fluid flowing through holes. The connector includes: a
first unit having an upper surface, a lower surface opposite to the
upper surface, a first fluid flowing through hole formed in the upper
surface, a second fluid flowing through hole formed in the upper
surface, and a first channel that communicates the first fluid flowing
through hole with the second fluid flowing through hole and is
formed to extend through the first unit; and

a second unit disposed under the first unit and including a
mounting block protruding from a portion of the lower surface of the
first unit and a first depression portion adjacent to the other portion
of the lower surface and the mounting block.

To achieve the above objectives, an embodiment of the present
invention provides a connector for a fluid control device that includes
at least three fluid flowing through holes. The connector includes a
first unit having an upper surface, a lower surface opposite to the

upper surface, a first fluid flowing through hole formed in the upper
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surface, a second fluid flowing through hole formed in the upper
surface, and a fourth fluid flowing through hole formed in the upper
surface, with a first channel being disposed between the first fluid
flowing through hole and the fourth fluid flowing through hole to
communicate the first fluid flowing through hole with the fourth fluid
flowing through hole; an extension unit that protrudes outwards from
a side end of the first unit, the extension unit including a third fluid
flowing through hole, and a second channel being disposed between
the third fluid flowing through hole and the second fluid flowing
through hole to communicate the second fluid flowing through hole
with the third fluid flowing through hole; and a second unit disposed
under the first unit and including a mounting block protruding from
a portion of the lower surface of the first unit and a first depression
portion adjacent to the other portion of the lower surface and the
mounting block.

A further another embodiment of the present invention provides
a connector including at least four fluid flowing through holes. The
connector includes: a first unit having an upper surface, a lower
surface opposite to the upper surface, a first fluid flowing through
hole formed in the upper surface, a second fluid flowing through hole
formed in the upper surface, a fourth fluid flowing through hole
formed in the upper surface, a fifth fluid flowing through hole formed
in the upper surface, and a sixth fluid flowing through hole formed
in the upper surface, where a first channel is disposed between the

first fluid flowing through hole and the fifth fluid flowing through
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hole to communicate the first fluid flowing through hole with the fifth
fluid flowing through hole, and a second channel is disposed between
the second fluid flowing through hole and the sixth fluid flowing
through hole to communicate the second fluid flowing through hole
with the sixth fluid flowing through hole; an extension unit that
protrudes outwards from a side end of the first unit, the extension unit
including a third fluid flowing through hole, and a third channel
being disposed between the third fluid flowing through hole and the
fourth fluid flowing through hole to communicate the third fluid
flowing through hole with the fourth fluid flowing through hole; and
a second unit disposed under the first unit and including a mounting
block protruding from a portion of the lower surface of the first unit
and a first depression portion adjacent to the other portion of the
lower surface and the mounting block.

A further another embodiment of the present invention provides
a connector including at least six fluid flowing through holes. The
connector includes: a first unit having an upper surface, a lower
surface opposite to the upper surface, a first fluid flowing through
hole formed in the upper surface, a second fluid flowing through hole
formed in the upper surface, a fourth fluid flowing through hole
formed in the upper surface, a fifth fluid flowing through hole formed
in the upper surface, and a sixth fluid flowing through hole formed
in the upper surface, where a first channel is disposed between the
first fluid flowing through hole and the fifth fluid flowing through

hole to communicate the first fluid flowing through hole with the fifth
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fluid flowing through hole, and a second channel is disposed between
the second fluid flowing through hole and the sixth fluid flowing
through hole to communicate the second fluid flowing through hole
with the sixth fluid flowing through hole; an extension unit that
protrudes outwards from a side end of the first unit, the extension unit
including a third fluid flowing through hole, and a third channel
being disposed between the third fluid flowing through hole and the
fourth fluid flowing through hole to communicate the third fluid
flowing through hole with the fourth fluid flowing through hole; and
a second unit disposed under the first unit and including a mounting
block protruding from a portion of the lower surface of the first unit
and a first depression portion adjacent to the other portion of the
lower surface and the mounting block.

The present invention also provides a connector module for the
fluid control device. The connector module includes a plurality of
connecting blocks that are arranged in an axial direction. Each of the
connecting blocks includes an upper half portion that includes at least
one fluid inlet, at least one fluid outlet, and at least one connecting
channel communicating the fluid inlet with the fluid outlet and
extending in a horizontal direction, and a lower half portion that is
provided with a depression portion and a tongue portion extending
and protruding from the depression portion along the axial direction,
where the connecting channel is above an upper surface of the tongue
portion. Adjacent connecting blocks are accommodated in the

depression portion through the tongue portion to be connected to



10

15

20

25

each other.

The present invention further provides a connector module for
the fluid control device. The connector module includes a plurality
of connecting blocks that are arranged in an axial direction. Each of
the connecting blocks includes at least one fluid inlet, at least one
fluid outlet, and at least one connecting channel communicating the
fluid inlet with the fluid outlet and extending in a horizontal direction
to be separated from a bottom surface of the connecting block by a
height, where a protruding first tongue portion is formed at one end
of the connecting block, and a depression portion is formed at the
other end of the connecting block. Adjacent connecting blocks are
connected to each other by accommodating the first tongue portion
in the depression portion.

The present invention further provides a fluid control device
including:

a base;

a connector module disposed on the base and including:

a first connector including:

a first unit having a first upper surface, a first lower surface
opposite to the first upper surface, a first fluid flowing through hole
formed in the first upper surface, a second fluid flowing through hole
formed in the first upper surface, and a first channel that
communicates the first fluid flowing through hole with the second
fluid flowing through hole and extends through the first unit;

a second unit disposed under the first unit and including a first
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mounting block protruding from a portion of the first lower surface
of the first unit, and a first depression portion adjacent to the other
portion of the lower surface and the first mounting block; and

a second connector including:

a third unit having a second upper surface, a second lower surface
opposite to the second upper surface, a third fluid flowing through
hole formed in the second upper surface, a fourth fluid flowing
through hole formed in the second upper surface, and a second
channel that communicates the third fluid flowing through hole with
the fourth fluid flowing through hole and extends through the third
unit; and

a fourth unit disposed under the third unit and including a second
mounting block protruding from a portion of the second lower
surface of the third unit, a second depression portion adjacent to the
other portion of the second lower surface and the second mounting
block, and a tongue portion far away from the second depression
portion, where the first connector is abutted against the second
connector by accommodating the tongue portion of the fourth unit in
the first depression portion of the second unit; and

a fluid control element that is fastened to the base through the
connector module and bridged across the first connector and the
second connector.

The present invention further provides a fluid control device
including:

a base extending in an axial direction;
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a fluid control element disposed above the base and provided
with an outlet and an inlet;

a connector module disposed between the fluid control element
and the base and including:

a plurality of connecting blocks that are arranged in the axial
direction, each of the plurality of connecting blocks including:

a fluid channel including a fluid inlet and a fluid outlet that are
formed in an upper surface of the connecting block, and a U-shaped
connecting channel that communicates the fluid inlet with the fluid
outlet;

an upper tongue portion formed to protrude from one end of the
connecting block and provided with a first fixing hole extending
through a bottom surface of the upper tongue portion; and

a lower tongue portion formed to protrude from the other end of
the connecting block and provided with a second fixing hole
extending through a top surface of the lower tongue portion;

a fastener that is put through the first fixing hole of the upper
tongue portion of the connecting block and the second fixing hole of
the lower tongue portion of the adjacent connecting block;

where the fluid control element is bridged across two adjacent
connecting blocks, and the outlet of the fluid control element is
connected to the fluid inlet of one of the connecting blocks, while the
inlet of the fluid control element is connected to the fluid outlet of
another connecting block.

The present invention further provides a fluid control device



10

15

20

25

10

including:

a base extending in an axial direction;

a fluid control element disposed above the base and provided
with an outlet and an inlet;

a connector module disposed between the fluid control element
and the base and including:

a plurality of connecting blocks that are arranged in the axial
direction, each of the plurality of connecting blocks including:

a fluid channel including a fluid inlet and a fluid outlet that are
formed in an upper surface of the connecting block, and a U-shaped
connecting channel that communicates the fluid inlet with the fluid
outlet;

an upper tongue portion formed to protrude from one end of the
connecting block and provided with a first fixing hole extending
through a bottom surface of the upper tongue portion; and

a lower tongue portion formed to protrude from the other end of
the connecting block and provided with a second fixing hole
extending through a top surface of the lower tongue portion and a
third fixing hole extending through a bottom surface of the lower
tongue portion; and

an upper fastener that is put through the first fixing hole of the
upper tongue portion of the connecting block and the second fixing
hole of the lower tongue portion of the adjacent connecting block;
and

a lower fastener that is put through the third fixing hole of the
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lower tongue portion of the connecting block and the base;

where the fluid control element is bridged across two adjacent
connecting blocks, and the outlet of the fluid control element is
connected to the fluid inlet of one of the connecting blocks, while the
inlet of the fluid control element is connected to the fluid outlet of
another connecting block.

Therefore, the present invention, compared with the prior art, can
achieve the following effects:

(1) The fluid control device of the invention is connected through
a connector in a particular shape. The connector can be simply
stacked upon an adjacent connector to allow for simple
disassembling or assembling, and then the problem that the
conventional fluid control device is not easy to disassemble or
assemble is solved. Based on the above connector, the embodiment
of the fluid control device is allowed to be modularized. Through
combination of different connectors, flexible combination with
various fluid control elements can be realized.

(2) The connector design of the present invention allows a fluid
to flow through a fluid channel in a single connector rather than a
fluid channel composed of a plurality of secondary channels
connected to one another when passing from a fluid control element
through the connector to an adjacent fluid control element. In other
words, assembling of adjacent connectors does not involve joining of
fluid channels, thereby decreasing the interface of the fluid channel,

reducing the probability of fluid leakage, and having good sealing
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performance.

(3) The fluid flowing through holes of the present invention
and/or the channels between such fluid flowing through holes each
have a mirror surface, so that the problem of particle remaining when
a fluid flowing therethrough can be effectively solved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a three-dimensional diagram of a first embodiment of a
two-port connector of the present invention.

FIG. 1B is a left view of the first embodiment of the two-port
connector of the present invention.

FIG. 1C is a bottom view of the first embodiment of the two-port
connector of the present invention.

FIG. 1D is a top view of the first embodiment of the two-port
connector of the present invention.

FIG. 1E is an A-A section view of FIG. 1D.

FIG. 1F is a B-B section view of FIG. 1D.

FIG. 2 is a three-dimensional diagram of a second embodiment of a
two-port connector of the present invention.

FIG. 3Ais a three-dimensional diagram of a third embodiment of a
two-port connector of the present invention.

FIG. 3B is a left view of the third embodiment of the two-port
connector of the present invention.

FIG. 3C is a bottom view of the third embodiment of the two-port
connector of the present invention.

FIG. 3D is a top view of the third embodiment of the two-port
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connector of the present invention.

FIG. 3E is a C-C section view of FIG. 3D.

FIG. 4 is a three-dimensional diagram of a fourth embodiment of a
two-port connector of the present invention.

FIG. 5Ais a three-dimensional diagram of a first embodiment of a
three-port connector of the present invention.

FIG. 5B is a three-dimensional diagram in another perspective of the
first embodiment of the three-port connector of the present invention.
FIG. 5C is a left view of the first embodiment of the three-port
connector of the present invention.

FIG. 5D is a bottom view of the first embodiment of the three-port
connector of the present invention.

FIG. 5E is a top view of the first embodiment of the three-port
connector of the present invention.

FIG. 5F is a D-D section view of FIG. 5E.

FIG. 5G is an E-E section view of FIG. 5E.

FIG. 6 is a three-dimensional diagram of a second embodiment of a
three-port connector of the present invention.

FIG. 7A is a three-dimensional diagram of a first embodiment of a
connector with more than four ports of the present invention.

FIG. 7B is an F-F section view of FIG. 7A.

FIG. 7C is a G-G section view of FIG. 7A.

FIG. 8 is a three-dimensional diagram of a second embodiment of a
connector with more than four ports of the present invention.

FIG. 9A is a three-dimensional diagram of a third embodiment of a
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connector with more than four ports of the present invention.

FIG. 9B is a left view of the third embodiment of the connector with
more than four ports of the present invention.

FIG. 9C is a bottom view of the third embodiment of the connector
with more than four ports of the present invention.

FIG. 9D is a top view of the third embodiment of the connector with
more than four ports of the present invention.

FIG. 9E is an H-H section view of FIG. 9D.

FIG. 9F is an I-I section view of FIG. 9D.

FIG. 10A is a three-dimensional diagram of a first embodiment of a
connecting piece of the present invention.

FIG. 10B is a J-J section view of FIG. 10A.

FIG. 10C is a K-K section view of FIG. 10A.

FIG. 11Ais a three-dimensional diagram of a second embodiment of
a connecting piece of the present invention.

FIG. 11B is an L-L section view of FIG. 11A.

FIG. 12A s a three-dimensional diagram of a fluid control device of
an embodiment of the present invention.

FIG. 12B is a three-dimensional diagram in another perspective of
the fluid control device of an embodiment of the present invention.
FIG. 12C is an exploded view of the fluid control device of an
embodiment of the present invention.

FIG. 13 is a schematic diagram of a fluid control device of another
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
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EMBODIMENTS

Details and technical contents of the present invention will be
illustrated in conjunction with the drawings.

Afluid control device of the present invention includes a plurality
of fluid control elements arranged into a single line, and a plurality
of connectors corresponding to the plurality of fluid control elements,
and each fluid control element is connected to the corresponding
connector so that a fluid flows between the connected fluid control
element and connector.

The plurality of fluid control elements included in the fluid
control device of the present invention are not particularly limited
and can be chosen arbitrarily as required. In a specific embodiment,
each fluid control element is selected from a group consisting of a
pressure reducing valve, a pressure gauge, a mass flow controller, a
filter, a hand-operated valve, a two-port shut-off valve, a three-port
shut-off valve, a high-cleanness pressure regulator valve, a pressure
sensor and combinations thereof. More particularly, the group may
consist of a hand-operated valve, a two-port shut-off valve, a three-
port shut-off valve, a high-cleanness pressure regulator valve, a
pressure sensor, a filter, a two-port shut-off valve, a mass flow
controller, a three-port shut-off valve, and a two-port shut-off valve.

Connectors for the fluid control device of the present invention
may be classified into a two-port connector, a three-port connector, a
connector with more than four ports, and a connecting piece

according to the number of gas channel ports thereof. Such
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connectors will be illustrated below. In addition, such connectors
each include a plurality of units, each unit including an upper surface,
a lower surface, a first side surface, a second side surface, a third side
surface, a fourth side surface, etc. For the convenience of description,
surfaces in the same orientations will be described with the same
name and different reference numerals for the purpose of distinction.

Two-port connectors

A two-port connector of the present invention refers to a
connector with two fluid flowing through holes, one being a fluid
inlet and the other being a fluid outlet.

FIGS. 1A-F show a first embodiment 1a of a two-port connector
of the present invention. With reference to FIG. 1A and FIG. 1B, the
two-port connector la is provided with a first unit 11 and a second
unit 12. The first unit 11 is disposed on the second unit 12.

The first unit 11 includes a first mounting block 11a and a first
tongue portion 11c, and the first unit 11 is further provided with an
upper surface 111, a lower surface 112 opposite to the upper surface
111, and a first side surface 113, a second side surface 114, a third
side surface 115 and a fourth side surface 116 that are connected to
the upper surface 111 and the lower surface 112, respectively. The
first side surface 113 is disposed corresponding to the third side
surface 115, while the second side surface 114 is disposed
corresponding to the fourth side surface 116. The second unit 12
includes a second mounting block 12a and a second depression

portion 12b. The second mounting block 12a protrudes from a
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portion of the lower surface 112 of the first unit 11, and due to the
existence of the second mounting block 12a, the other portion of the
lower surface 112 of the first unit 11 is depressed inwards into a
second depression portion 12b that is adjacent between the other
portion of the lower surface 112 and the second mounting block 12a,
as shown in FIG. 1E. The second unit 12 is provided with a lower
surface 122, and a first side surface 123, a second side surface 124, a
third side surface 125 and a fourth side surface 126 that are separately
connected to the lower surface 122. The first side surface 123 is
disposed corresponding to the third side surface 125, and the second
side surface 124 is disposed corresponding to the fourth side surface
126.

The first unit 11 and the second unit 12 have the same width W.
The length L1 of the first unit 11 is greater than the length L2 of the
second unit 12. The first unit 11 and the second unit 12 are of an
integrally formed structure. The third side surface 115 of the first unit
11 is flush with the third side surface 125 of the second unit 12 to
form an integrally formed surface. Similarly, the second side surface
114 of the first unit 11 and the second side surface 124 of the second
unit 12 are molded into an integrally formed surface, and the fourth
side surface 116 of the first unit 11 and the fourth side surface 126 of
the second unit 12 are molded into an integrally formed surface.

With continuous reference to FIG. 1C, FIG. 1D and FIG. 1F, the
first unit 11 includes a first locating pin hole 1111a, a second locating

pin hole 1111b, a first fluid flowing through hole 1112a, a second
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fluid flowing through hole 1112b, a first threaded hole 1113a, a
second threaded hole 1113b, a third threaded hole 1113c, a fourth
threaded hole 1113d, a first lower threaded hole 11213, a second
lower threaded hole 1121b, a first bolt hole 1114a, and a second bolt
hole 1114b. The first locating pin hole 1111a and the second locating
pin hole 1111b are disposed at a side of the upper surface 111 that is
close to the first side surface 113, and are through holes extending
through the upper surface 111 and the lower surface 112.

The first fluid flowing through hole 1112a and the second fluid
flowing through hole 1112b are disposed at sides of the upper surface
111 that are close to the first side surface 113 and the third side
surface 115, respectively, where the first fluid flowing through hole
1112a is disposed between the first locating pin hole 1111a and the
second locating pin hole 1111b, and the second fluid flowing through
hole 1112b is disposed between the third threaded hole 1113c and the
fourth threaded hole 11113d. Referring to FIG. 1E, a first channel
1115a is disposed between the first fluid flowing through hole 1112a
and the second fluid flowing through hole 1112b to communicate the
first fluid flowing through hole 1112a with the second fluid flowing
through hole 1112b. In this embodiment, the first channel 1115a
extends from an end of the first unit 11 that is close to the second
mounting block 12a to an end of the first unit 11 that is close to the
second depression portion 12b, and may also be deemed to extend
from an end of the first unit 11 that is close to the third side surface

115 to an end of the first unit 11 that is close to the first side surface
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113. To avoid that a fluid remains in the first channel 1115a when
flowing therethrough, the first channel 1115a may be subjected to a
treatment to have a mirror surface. The above-mentioned treatment,
for example, may include firstly forming an opening that
communicates with the first channel 1115a in the first side surface
113 and performing a burnishing treatment on the first channel 1115a
to allow the first channel 1115a to have a mirror surface, and then
plugging the opening by welding.

The first threaded hole 1113a, the second threaded hole 1113b,
the third threaded hole 1113c, the fourth threaded hole 1113d, the first
lower threaded hole 1121a and the second lower threaded hole 1121b
are all threaded blind holes, i.e., non-penetrating holes, where the
first threaded hole 1113a and the second threaded hole 1113b are
disposed at a side of the upper surface 111 that is close to the first
side surface 113, and the first threaded hole 1113a is adjacent to the
first locating pin hole 1111a, while the second threaded hole 1113b is
adjacent to the second locating pin hole 1111b. The third threaded
hole 1113c and the fourth threaded hole 1113d are disposed at a side
of the upper surface 111 that is close to the third side surface 115, and
the third threaded hole 1113c is close to the second side surface 114,
while the fourth threaded hole 1113d is close to the fourth side
surface 116. The first lower threaded hole 1121a and the second
lower threaded hole 1121b are formed in the lower surface 112 and
close to the first bolt hole 1114a and the second bolt hole 1114b.

Referring to FIG. 1E, in an embodiment of the present invention,



10

15

20

25

20

the second fluid flowing through hole 1112b includes an enlarged
portion 11121, a step surface 11122 and a channel portion 11123. An
inner diameter of the enlarged portion 11121 is greater than that of
the channel portion 11123. The step surface 11122 is connected
between the enlarged portion 11121 and the channel portion 11123
and is a burnished mirror surface, so that a sealing effect can be
achieved when the second fluid flowing through hole 1112b
communicates with other fluid control element. Fluid flowing
through holes in other embodiments and embodiments may be the
same as above and will not be redundantly described below.

The first bolt hole 1114a and the second bolt hole 1114b are
disposed at sides of the upper surface 111 that are close to the second
side surface 114 and the fourth side surface 116, respectively. More
particularly, the first bolt hole 1114a is disposed adjacent between the
first threaded hole 1113a and the third threaded hole 1113c, and the
second bolt hole 1114b is disposed adjacent between the second
threaded hole 1113b and the fourth threaded hole 1113d. The first
bolt hole 1114a and the second bolt hole 1114b are both through holes
extending through the upper surface 111 and the lower surface 112,
and a projection portion is disposed in each of the through holes, i.e.,
the first bolt hole 1114a and the second bolt hole 1114b, so that the
through holes, i.e., the first bolt hole 1114a and the second bolt hole
1114b, have different diameters R1 and R2, where the diameter close
to the upper surface 111 is R1, while the diameter close to the lower

surface 112 is R2, and R1 is greater than R2, as shown in FIG. 1F.
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As shown in FIG. 2, a two-port connector 1b of the present
invention is the same as the first embodiment 1a as described above
in other arrangements and structures, except that a distance between
the third threaded hole 1113c and the fourth threaded hole 113d is
shorter than that between the third threaded hole 1113c and the fourth
threaded hole 113d in the first embodiment 1a.

FIG. 3A-E show a third embodiment 1c of a two-port connector
of the present invention. The two-port connector 1c has a first unit 11
and a second unit 12. The first unit 11 includes a first mounting block
114, a first depression portion 11b and a first tongue portion 11c, and
the first unit 11 further has an upper surface 111, a lower surface 112
opposite to the upper surface 111, and a first side surface 113, a
second side surface 114, a third side surface 115 and a fourth side
surface 116 that are connected to the upper surface 111 and the lower
surface 112, respectively. The first side surface 113 is disposed
corresponding to the third side surface 115, while the second side
surface 114 is disposed corresponding to the fourth side surface 116.
The second unit 12 includes a second mounting block 12a and a
second depression portion 12b. The second mounting block 12a
protrudes from a portion of the lower surface 112 of the first unit 11,
and due to the existence of the second mounting block 12a, the other
portion of the lower surface 112 of the first unit 11 is depressed
inwards into a second depression portion 12b that is adjacent between
the other portion of the lower surface 112 and the second mounting

block 12a, as shown in FIG. 3E. The second tongue portion 12c
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extends from the second mounting block 12a toward a side far away
from the second depression portion 12b and protrudes from the first
unit 11. The second unit 12 is provided with an upper surface 121, a
lower surface 122 opposite to the upper surface 121, and a first side
surface 123, a second side surface 124, a third side surface 125 and a
fourth side surface 126 that are connected to the upper surface 121
and the lower surface 122, respectively. The first side surface 123 is
disposed corresponding to the third side surface 125, and the second
side surface 124 is disposed corresponding to the fourth side surface
126.

In this embodiment, the first unit 11 and the second unit 12 are of
an integrally formed structure. Specifically, the first unit 11 and the
second unit 12 have the same width W. The second side surface 114
of the first unit 11 is flush with the second side surface 124 of the
second unit 12 to form a Z-shaped plane, and the fourth side surface
116 of the first unit 11 is flush with the fourth side surface 126 of the
second unit 12 to form a Z-shaped plane.

Referring to FIG. 3C and FIG. 3D, the first unit 11 further
includes a first locating pin hole 1111a, a second locating pin hole
1111b, a first fluid flowing through hole 1112a, a second fluid
flowing through hole 1112b, a first threaded hole 1113a, a second
threaded hole 1113b, a third threaded hole 1113c, a fourth threaded
hole 1113d, a first lower threaded hole 1121a, a second lower
threaded hole 1121b, a first bolt hole 11144, and a second bolt hole
1114b.
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The first locating pin hole 1111a and the second locating pin hole
1111b are both through holes extending through the upper surface
111 and the lower surface 112. The first locating pin hole 1111a is
located between the first threaded hole 1113a and the first side
surface 113, and the second locating pin hole 1111b is located
between the second threaded hole 1113b and the first side surface 113.
The first fluid flowing through hole 1112a and the second fluid
flowing through hole 1112b are disposed at sides of the upper surface
111 that are close to the first side surface 113 and the third side
surface 115, respectively. A first channel 1115a is disposed between
the first fluid flowing through hole 1112a and the second fluid
flowing through hole 1112b to communicate the first fluid flowing
through hole 1112a with the second fluid flowing through hole 1112b.
In this embodiment, the first channel 1115a extends from an end of
the first unit 11 that is close to the second mounting block 12a to an
end of the first unit 11 that is close to the second depression portion
12b. To avoid that a fluid remains in the first channel 1115a when
flowing therethrough, the first channel 1115a may be subjected to a
treatment to have a mirror surface, as described above.

The first threaded hole 1113a, the second threaded hole 1113b,
the third threaded hole 1113c, the fourth threaded hole 1113d, the first
lower threaded hole 1121a and the second lower threaded hole 1121b
are all threaded blind holes, where the first threaded hole 1113a and
the second threaded hole 1113b are disposed at a side of the upper

surface 111 of the first unit 11 that is close to the first side surface
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113. The third threaded hole 1113c is disposed at a side of the upper
surface 111 that is close to the second side surface 114, while the
fourth threaded hole 1113d is close to the fourth side surface 116. In
this embodiment, the first threaded hole 1113a, the second threaded
hole 1113b and the second fluid flowing through hole 1112b are
arranged appropriately as vertexes of an isosceles triangle. The first
lower threaded hole 1121a and the second lower threaded hole 1121b
are formed in the lower surface 112 and close to the first bolt hole
11144 and the second bolt hole 1114b.

The first bolt hole 1114a and the second bolt hole 1114b are both
through holes extending through the upper surface 111 and the lower
surface 112, and a projection portion is disposed in each of the
through holes, so that the through holes, i.e., the first bolt hole 1114a
and the second bolt hole 1114b, have different diameters R1 and R2,
where the diameter close to the upper surface 111 is R1, while the
diameter close to the lower surface 112 is R2, and R1 is greater than
R2 (please refer to FIG. 1F for the structure of the bolt holes). In this
embodiment, the first bolt hole 1114a is disposed between the first
threaded hole 1113a and the third threaded hole 1113c, and the
second bolt hole 1114b is disposed between the second threaded hole
1113b and the fourth threaded hole 1113d.

The second unit 12 further includes a first locating pin hole 12114,
a second locating pin hole 1211b, a first through hole 1216a, a second
through hole 1216b, a fifth threaded hole 1213e, and a sixth threaded
hole 1213f.
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The first locating pin hole 1211a and the second locating pin hole
1211b are disposed at a side of the upper surface 121 of the second
unit 12 that is close to the first unit 11 and are both through holes
extending through the upper surface 121 and the lower surface 122.
The fifth threaded hole 1213e and the sixth threaded hole 1213f are
disposed at a side of the upper surface 121 of the second unit 12 that
is far away from the first unit 11. In this embodiment, the fifth
threaded hole 1213e and the sixth threaded hole 1213f are through
holes extending through the upper surface 121 and the lower surface
122. The first through hole 1216a and the second through hole 1216b
are disposed between the first locating pin hole 1211a and the fifth
threaded hole 1213e, and between the second locating pin hole 1211b
and the sixth threaded hole 1213f, respectively.

A fourth embodiment 1d of a two-port connector of the present
invention is as shown in FIG. 4. The two-port connector 1d and the
two-port connector 1c differ in that the two-port connector 1d lacks
the first locating pin hole 11114, the second locating pin hole 1111b,
the first lower threaded hole 1121a, and the second lower threaded
hole 1121b; and the first threaded hole 1113a and the second threaded
hole 1113b are relatively close to each other and symmetrically
disposed about the first fluid flowing through hole 1112a. In addition,
the first threaded hole 11133, the second threaded hole 1113b and the
first fluid flowing through hole 1112a are arranged in a virtual
straight line. Other arrangements and structures are the same with the

third embodiment 1c.
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Three-port connectors

A three-port connector of the present invention is a connector
with three flowing through holes that can be used as fluid inlets or
fluid outlets. For example, in actual use, there may be one fluid inlet
and two fluid outlets, or two fluid inlets and one fluid outlet; or, only
two flowing through holes are used as a fluid inlet and a fluid outlet.

FIG. 5A-G show a first embodiment 2a of a three-port connector
of the present invention. The three-port connector 2a has a first unit
11, a second unit 12 and an extension unit 13. The first unit 11
includes a first mounting block 11a, a first depression portion 11b
and a first tongue portion 11c. The first unit 11 includes an upper
surface 111, a lower surface 112 opposite to the upper surface 111,
and a first side surface 113, a second side surface 114, a third side
surface 115 and a fourth side surface 116 that are connected to the
upper surface 111 and the lower surface 112, respectively. The first
side surface 113 is disposed corresponding to the third side surface
115, while the second side surface 114 is disposed corresponding to
the fourth side surface 116.

The second unit 12 includes a second mounting block 12a, a
second depression portion 12b, and a second tongue portion 12c. The
second mounting block 12a protrudes from a portion of the lower
surface 112 of the first unit 11, and due to the existence of the second
mounting block 123, the other portion of the lower surface 112 of the
first unit 11 is depressed inwards into a second depression portion

12b that is adjacent between the other portion of the lower surface
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112 and the second mounting block 12a, as shown in FIG. 5B. The
second tongue portion 12c extends from the second mounting block
12a toward a side far away from the second depression portion 12b
to protrude from the first unit 11. The second unit 12 also has an
upper surface 121, a lower surface 122 opposite to the upper surface
121, and a first side surface 123, a second side surface 124, a third
side surface 125 and a fourth side surface 126 that are connected to
the upper surface 121 and the lower surface 122, respectively. The
first side surface 123 is disposed corresponding to the third side
surface 125, and the second side surface 124 is disposed
corresponding to the fourth side surface 126.

The extension unit 13 protrudes outwards from one ends of the
first unit 11 and the second unit 12 that are close to the second side
surfaces 114, 124. The extension unit 13 includes an upper surface
131, a lower surface 132 opposite to the upper surface 131, and a first
side surface 133, a second side surface 134, a third side surface 135
and a fourth side surface 136 that are connected to the upper surface
131 and the lower surface 132, respectively. The first side surface
133 is disposed corresponding to the third side surface 135. The
extension unit 13 further includes a retaining wall 137 extending and
protruding in parallel to the second tongue portion 12c, as shown in
FIG. 5A. Afirst arc-like recess portion 21 is formed between the first
side surface 133 of the extension unit 13 and the second side surface
114 of the first unit 11. A second arc-like recess portion 22 is formed

between the third side surface 135 of the extension unit 13 and the
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second side surface 124 of the second unit 12, and a third arc-like
recess portion 23 is formed between the retaining wall 137 and the
third side surface 115.

In this embodiment, the first unit 11, the second unit 12 and the
extension unit are of an integrally formed structure, i.e., the first unit
11 and the second unit 12 have the same width W.

The first unit 11 further includes a first locating pin hole 11113, a
second locating pin hole 1111b, a first fluid flowing through hole
1112a, a second fluid flowing through hole 1112b, a first threaded
hole 1113a, a second threaded hole 1113b, a third threaded hole 1113c,
a fourth threaded hole 1113d, a first lower threaded hole 1121a, a
second lower threaded hole 1121b, a first bolt hole 1114a, and a
second bolt hole 1114b. The extension unit 13 further includes a third
fluid flowing through hole 1312, a fifth threaded hole 1313a, and a
sixth threaded hole 1313b.

The first locating pin hole 1111a and the second locating pin hole
1111b are both disposed at a side of the upper surface 111 that is close
to the first side surface 113 and are both through holes extending
through the upper surface 111 and the lower surface 112.

The first fluid flowing through hole 1112a and the second fluid
flowing through hole 1112b are disposed at sides of the upper surface
111 that are close to the first side surface 113 and the third side
surface 115, respectively, and the third fluid flowing through hole
1312 is disposed at a side of the upper surface 131 that is close to the

second side surface 134. A first channel 1115a is disposed between
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the first fluid flowing through hole 1112a and the second fluid
flowing through hole 1112b to communicate the first fluid flowing
through hole 1112a with the second fluid flowing through hole 1112b,
and a second channel 1115b is also disposed between the second fluid
flowing through hole 1112b and the third fluid flowing through hole
1312 to communicate the second fluid flowing through hole 1112b
with the third fluid flowing through hole 1312, where the first
channel 1115a and the second channel 1115b are connected and
communicate with each other and extend in directions perpendicular
to each other. In other words, the fluid flowing through hole 1112a
communicates with the second fluid flowing through hole 1112b and
the third fluid flowing through hole 1312 through the first channel
1115a and the second channel 1115b. To avoid that a fluid remains in
such channels when flowing therethrough, in this embodiment, such
channels are both treated to have a mirror surface.

The first threaded hole 1113a, the second threaded hole 1113b,
the third threaded hole 1113c, the fourth threaded hole 1113d, the
fifth threaded hole 1313a, the sixth threaded hole 1313b, the first
lower threaded hole 1121a and the second lower threaded hole 1121b
are all threaded blind holes, where the first threaded hole 1113a and
the second threaded hole 1113b are disposed at a side of the upper
surface 111 of the first unit 11 that is close to the first side surface
113, and the first threaded hole 1113a and the second threaded hole
1113Db are also disposed at the side of the upper surface 111 that is
close to the first side surface 113. The third threaded hole 1113c is
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disposed at a side of the upper surface 111 that is close to the second
side surface 114, while the fourth threaded hole 1113d is disposed at
a side of the upper surface 111 that is close to the fourth side surface
116. The fifth threaded hole 1313a and the sixth threaded hole 1313b
are disposed at a side of the upper surface 131 of the extension unit
13 that is close to the second side surface 134, and the third fluid
flowing through hole 1312 is disposed between the fifth threaded
hole 1313a and the sixth threaded hole 1313b. The first lower
threaded hole 1121a and the second lower threaded hole 1121b are
formed in the lower surface 112 and close to the first bolt hole 1114a
and the second bolt hole 1114b.

The first bolt hole 1114a and the second bolt hole 1114b are both
through holes extending through the upper surface 111 and the lower
surface 112. Similar to the structure of the bolt holes as described
above (please refer to FIG. 1F), a projection portion is disposed in
each of the through holes, so that the through holes, i.e., the first bolt
hole 1114a and the second bolt hole 1114b, have different diameters
R1 and R2, where the diameter close to the upper surface 111 is R1,
while the diameter close to the lower surface 112 is R2, and R1 is
greater than R2. In this embodiment, the first bolt hole 1114a is
disposed between the first threaded hole 1113a and the third threaded
hole 1113c, and the second bolt hole 1114b is disposed between the
second threaded hole 1113b and the fourth threaded hole 1113d.

The second unit 12 further includes a third locating pin hole

1211c, a fourth locating pin hole 1211d, a first through hole 12164, a
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second through hole 1216b, a seventh threaded hole 1213g and an
eighth threaded hole 1213h.

The third locating pin hole 1211c and the fourth locating pin hole
1211d are disposed at a side of the upper surface 121 of the second
unit 12 that is close to the first unit 11 and are both through holes
extending through the upper surface 121 and the lower surface 122.
The seventh threaded hole 1213g and the eighth threaded hole 1213h
are disposed at a side of the upper surface 121 of the second unit 12
that is far away from the first unit 11. In this embodiment, the seventh
threaded hole 1213g and the eighth threaded hole 1213h are both
through holes extending through the upper surface 121 and the lower
surface 122. The first through hole 1216a and the second through
hole 1216b are disposed close to the third locating pin hole 1211c
and the seventh threaded hole 12139 and close to the fourth locating
pin hole 1211d and the eighth threaded hole 1213h, respectively.

A second embodiment 2b of a three-port connector of the present
invention is as shown in FIG. 6. The three-port connector 2b is the
same as the first embodiment la as described above in other
arrangements and structures, except for the upper surface 111 of the
first unit 11. In the three-port connector 2b, the upper surface 111 of
the first unit 11 does not include the first locating pin hole 1111a and
the second locating pin hole 1111b, and the positions of the first
threaded hole 1113a and the second threaded hole 1113b are changed
so that the two threaded holes and the first fluid flowing through hole

1112a are arranged in a virtual straight line.
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Connectors with four ports and more than four ports

A connector with four ports or more than four ports of the present
invention is a connector with four or more than four fluid flowing
through holes as fluid inlets or fluid outlets without particular
directions.

FIG. 7A-C show a first embodiment of a connector with more
than four ports of the present invention. Except that the first unit 11
further includes a fourth fluid flowing through hole 1112c, other
structures are the same with the three-port connector 2a as described
above, so only the structure of the fluid flowing through holes will
be described below while other structures may not be redundantly
described.

The first fluid flowing through hole 1112a and the second fluid
flowing through hole 1112b of the connector 3a with more than four
ports are disposed at sides of the upper surface 111 that are close to
the first side surface 113 and the third side surface 115, respectively,
and the fourth fluid flowing through hole 1112c is disposed between
the first fluid flowing through hole 1112a and the second fluid
flowing through hole 1112b and close to the second fluid flowing
through hole 1112b. In an embodiment, the first fluid flowing
through hole 11123, the second fluid flowing through hole 1112b and
the fourth fluid flowing through hole 1112c are arranged in a virtual
straight line in the upper surface 111. The third fluid flowing through
hole 1312 is disposed at a side of the upper surface 131 of the

extension unit 13 that is close to the second side surface 134, and the



10

15

20

25

33

third fluid flowing through hole 1312 is arranged between the fifth
threaded hole 1313a and the sixth threaded hole 1313b.

A first channel 1115a is disposed between the first fluid flowing
through hole 1112a and the fourth fluid flowing through hole 1112c
to communicate the first fluid flowing through hole 1112a with the
fourth fluid flowing through hole 1112c. A second channel 1115b is
also disposed between the second fluid flowing through hole 1112b
and the third fluid flowing through hole 1312 to communicate the
second fluid flowing through hole 1112b with the third fluid flowing
through hole 1312. Unlike the channel design of the three-port
connector, in this embodiment, the first channel 1115a does not
communicate with the second channel 1115b, and therefore, a
structure of four ports is formed. In addition, the first channel 1115a
and the second channel 1115b extend in directions perpendicular to
each other. To avoid that a fluid remains in such channels when
flowing therethrough, in this embodiment, such channels are both
treated to have a mirror surface.

A second embodiment 3b of a connector with more than four
ports of the present invention is as shown in FIG. 8. In the connector
3b with more than four ports, other arrangements and structures are
all the same, except that the upper surface 111 of the first unit 11 is
different from that of the first embodiment. In the second
embodiment, there are no first locating pin hole 1111a and second
locating pin hole 1111b in the upper surface 111 of the first unit 11
thereof, and the positions of the first threaded hole 1113a and the
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second threaded hole 1113b are changed so that the two threaded
holes and the first fluid flowing through hole 1112a are arranged in a
virtual straight line.

A third embodiment 3c of a connector with more than four ports
of the present invention is as shown in FIG. 9A-F. A first unit 11, a
second unit 12 and an extension unit 13 are included in the connector
3c with more than four ports. The first unit 11 has an upper surface
111, a lower surface 112 opposite to the upper surface 111, and a first
side surface 113, a second side surface 114, a third side surface 115
and a fourth side surface 116 that are connected to the upper surface
111 and the lower surface 112, respectively. The first side surface 113
Is disposed corresponding to the third side surface 115, while the
second side surface 114 is disposed corresponding to the fourth side
surface 116. In this embodiment, the second unit 12 includes a second
mounting block 12a and a second depression portion 12b. The second
mounting block 12a protrudes from a portion of the lower surface
112 of the first unit 11, and due to the existence of the second
mounting block 123, the other portion of the lower surface 112 of the
first unit 11 is depressed inwards into a second depression portion
12b that is adjacent between the other portion of the lower surface
112 and the second mounting block 12a, as shown in FIG. 9E. The
second unit 12 is provided with a lower surface 122, and a first side
surface 123, a second side surface 124, a third side surface 125 and a
fourth side surface 126 that are separately connected to the lower

surface 122. The first side surface 123 is disposed corresponding to
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the third side surface 125, and the second side surface 124 is disposed
corresponding to the fourth side surface 126.

The extension unit 13 protrudes outwards from one side ends of
the first unit 11 and the second unit 12 that are close to the second
side surfaces 114, 124. In this embodiment, the side ends are different
from the protruding end of the second mounting block 12a. The
extension unit 13 includes an upper surface 131, a lower surface 132
opposite to the upper surface 131, and a first side surface 133, a
second side surface 134 and a third side surface 135 that are
connected to the upper surface 131 and the lower surface 132,
respectively. The first side surface 133 is disposed corresponding to
the third side surface 135. A first arc-like recess portion 21 is formed
between the first side surface 133 of the extension unit 13 and the
second side surface 114 of the first unit 11. A second arc-like recess
portion 22 is formed between the third side surface 135 of the
extension unit 13 and the second side surface 114 of the first unit 11,
and a third arc-like recess portion 23 is formed between the third side
surface 115 and the second side surface 124 of the second unit 12,

In this embodiment, the first unit 11, the second unit 12 and the
extension unit 13 are of an integrally formed structure. In this
embodiment, the area of the second unit 12 is smaller than that of the
first unit 11, so that the third side surface 115 of the first unit 11 is
flush with the third side surface 125 of the second unit 12 to form a
flat surface.

The first unit 11 further includes a first locating pin hole 11113, a
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second locating pin hole 1111b, a first fluid flowing through hole
11123, a second fluid flowing through hole 1112b, a fourth fluid
flowing through hole 1112c, a fifth fluid flowing through hole 1112d,
a sixth fluid flowing through hole 1112e, a first threaded hole 1113a,
a second threaded hole 1113b, a third threaded hole 1113c, a fourth
threaded hole 1113d, a seventh threaded hole 1113e, an eighth
threaded hole 1113f, a ninth threaded hole 1113g, a tenth threaded
hole 1113h, a first lower threaded hole 1121a, a second lower
threaded hole 1121b, a first bolt hole 1114a, and a second bolt hole
1114b. The extension unit 13 further includes a third fluid flowing
through hole 1312, a fifth threaded hole 1313a, and a sixth threaded
hole 1313b. The first locating pin hole 1111a and the second locating
pin hole 1111b are both disposed at a side of the upper surface 111
that is close to the first side surface 113 and are both through holes
extending through the upper surface 111 and the lower surface 112.
The first fluid flowing through hole 1112a and the second fluid
flowing through hole 1112b are disposed at sides of the upper surface
111 that are close to the first side surface 113 and the third side
surface 115, respectively. The third fluid flowing through hole 1312
Is disposed at a side of the upper surface 131 of the extension unit 13
that is close to the second side surface 134. The fourth fluid flowing
through hole 1112c is disposed between the first fluid flowing
through hole 1112a and the second fluid flowing through hole 1112b.
The fifth fluid flowing through hole 1112d is disposed between the
first fluid flowing through hole 1112a and the fourth fluid flowing
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through hole 1112c. The sixth fluid flowing through hole 1112e is
disposed between the fourth fluid flowing through hole 1112c and
the second fluid flowing through hole 1112b. Thus, the first fluid
flowing through hole 1112a, the second fluid flowing through hole
1112b, the fourth fluid flowing through hole 1112c, the fifth fluid
flowing through hole 1112d and the sixth fluid flowing through hole
1112e are arranged in a virtual straight line.

A first channel 1115a is disposed between the first fluid flowing
through hole 1112a and the fifth fluid flowing through hole 1112d to
communicate the first fluid flowing through hole 1112a with the fifth
fluid flowing through hole 1112d, and a second channel 1115b is also
disposed between the second fluid flowing through hole 1112b and
the sixth fluid flowing through hole 1112e to communicate the
second fluid flowing through hole 1112b with the sixth fluid flowing
through hole 1112e. In addition, a third channel 1115c is disposed
between the third fluid flowing through hole 1312 and the fourth fluid
flowing through hole 1112c to communicate the third fluid flowing
through hole 1312 with the fourth fluid flowing through hole 1112c.
In this embodiment, the first channel 1115a, the second channel
1115b and the third channel 1115c do not communicate with each
other, and therefore, a structure of six ports is formed. Additionally,
the first channel 1115a and the second channel 1115b extend in
directions parallel to each other, and the first channel 1115a and the
third channel 1115c extend in directions perpendicular to each other.

Furthermore, to avoid that a fluid remains in such channels when
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flowing therethrough, in this embodiment, such channels are all
treated to have a mirror surface.

The first threaded hole 1113a, the second threaded hole 1113b,
the third threaded hole 1113c, the fourth threaded hole 1113d, the
fifth threaded hole 1313a, the sixth threaded hole 1313b, the seventh
threaded hole 1113e, the eighth threaded hole 1113f, the ninth
threaded hole 1113g, the tenth threaded hole 1113h, the first lower
threaded hole 1121a and the second lower threaded hole 1121b are
all threaded blind holes.

The first threaded hole 1113a and the second threaded hole 1113b
are disposed at a side of the upper surface 111 that is close to the first
side surface 113, and the first locating pin hole 1111a and the second
locating pin hole 1111b are disposed between the first threaded hole
1113a and the second threaded hole 1113b and the side of the upper
surface 111 that is close to the first side surface 113, respectively.

The third threaded hole 1113c and the ninth threaded hole 11139
are both disposed at a side of the upper surface 111 that is close to
the second side surface 114, and the fifth threaded hole 1313a and
the sixth threaded hole 1313b are disposed in the upper surface 131
of the extension unit 13 next to the second side surface 134. More
particularly, the third threaded hole 1113c is disposed close to the
first arc-like recess portion 21, and the ninth threaded hole 1113g is
disposed close to the second arc-like recess portion 22. Moreover, the
third fluid flowing through hole 1312 is disposed between the fifth
threaded hole 1313a and the sixth threaded hole 1313b.
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The seventh threaded hole 1113e and the eighth threaded hole
1113f are disposed at a side of the first unit 11 that is close to the third
side surface 115, so that the second fluid flowing through hole 1112b
Is disposed between the seventh threaded hole 1113e and the eighth
threaded hole 1113f.

The fourth threaded hole 1113d and the tenth threaded hole 1113h
are close to the fourth side surface 116 and disposed between the
second threaded hole 1113b and the eighth threaded hole 1113f,
where the fourth threaded hole 1113d is disposed close to the second
threaded hole 1113Db, and the tenth threaded hole 1113h is disposed
close to the eighth threaded hole 1113f. The first lower threaded hole
1121a and the second lower threaded hole 1121b are disposed in the
lower surface 112 and close to the first bolt hole 1114a and the second
bolt hole 1114b.

The first bolt hole 1114a and the second bolt hole 1114b are both
through holes extending through the upper surface 111 and the lower
surface 112, and a projection portion is disposed in each of the
through holes, so that the through holes, i.e., the first bolt hole 1114a
and the second bolt hole 1114b, have different diameters R1 and R2,
where the diameter close to the upper surface 111 is R1, while the
diameter close to the lower surface 112 is R2, and R1 is greater than
R2 (please refer to FIG. 1F for the structure of the bolt holes). In this
embodiment, the first bolt hole 1114a is disposed between the first
threaded hole 1113a and the third threaded hole 1113c, and the

second bolt hole 1114b is disposed between the second threaded hole
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1113b and the fourth threaded hole 1113d.

Connecting pieces

A connecting piece is used for connecting the two-port connector,
the three-port connector and the connector with more than four ports
as described above and a pipe, and in the present invention, two
embodiments of the connecting piece will be illustrated as examples.

With reference to FIG. 10A-C, a first embodiment 4a of a
connecting piece of the present invention is shown. The connecting
piece 4a has a first unit and a second unit.

The first unit has an upper surface 111, a lower surface (not
shown) opposite to the upper surface 111, and a first side surface 113,
a second side surface 114, a third side surface 115 and a fourth side
surface (not shown) that are connected to the upper surface 111 and
the lower surface, respectively. The first side surface is disposed
corresponding to the third side surface 115, and the second side
surface 114 is disposed corresponding to the fourth side surface (not
shown).

The upper surface 111 of the first unit includes a first through
hole 1116a, a second through hole 1116b, and a first fluid flowing
through hole 1112a, where the first fluid flowing through hole 1112a
Is disposed between the first through hole 1116a and the second
through hole 1116b.

In this embodiment, the first through hole 1116a and the second
through hole 1116b extend through the upper surface 111 and the

lower surface (not shown), respectively, and the first fluid flowing
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through hole 1112a has an open end 1141 located in the second side
surface 114.

The second unit is an element with a hollow tubular structure and
includes an inner surface 127 and an outer surface 128, and an end of
the second unit communicates with the open end 1141 of the first
fluid flowing through hole 1112a.

A second embodiment 4b of a connecting piece of the present
invention is as shown in FIG. 11Ato FIG. 11B. The connecting piece
4b includes only a first unit that has an upper surface 111 and a lower
surface 112 opposite to the upper surface 111. The upper surface 111
of the first unit 11 includes a first through hole 1116a, a second
through hole 1116b, and a groove 1117 that is disposed between the
first through hole 1116a and the second through hole 1116b.

In this embodiment, the first through hole 1116a and the second
through hole 1116b are through holes extending through the upper
surface 111 and the lower surface (not shown), respectively, and the
groove 1117 has a projection, allowing the groove 1117 to have
different diameters, where the diameter close to the upper surface 111
IS greater than the diameter close to the lower surface 112.

Fluid control devices

According to the present invention, a fluid control device mainly
includes a base, a plurality of connecting blocks, and a plurality of
fluid control elements. The plurality of connecting blocks are at least
two selected from the two-port connector, the three-port connector

and the connector with more than four ports as described above and
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thus are adjacent to each other. Next, how such connectors are
combined with apparatuses to form the fluid control device of the
present invention will be illustrated through specific embodiments. It
needs to be noted first that the combinations of the two-port
connector, the three-port connector, the connector with more than
four ports and the connecting piece as described above have no
particular order, and a person skilled in the art may choose any
appropriate combination therefrom according to actual requirements.

For example, to assemble a filter in the fluid control device of the
present invention through such connectors, the filter may be
connected to two two-port connectors of the same or different
embodiments; or alternatively, the filter may be connected to a two-
port connector and a three-port connector. In another embodiment, to
assemble a two-port shut-off valve in the fluid control device of the
present invention through such connectors, one of two connectors
may be selected as the two-port connector, and the other may be the
two-port connector, the three-port connector, the connector with
more than four ports, or the connecting piece. In further another
embodiment, to assemble a three-port shut-off valve in the fluid
control device of the present invention through such connectors, one
of two connectors may be selected as the three-port connector, and
the other may be the two-port connector, the three-port connector, the
connector with more than four ports, or the connecting piece. Or, in
an embodiment, the fourth embodiment 1d of the two-port connector

Is suitable for use at an end of a plurality of connectors, i.e., one side
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of the fourth embodiment 1d of the two-port connector is connected
to another connector, while there is no connector at the other side.

With reference to FIG. 12A-C, an embodiment of a fluid control
device of the present invention is shown that includes a base 20, a
plurality of connecting blocks and a plurality of fluid control
elements. The plurality of connecting blocks include a two-port
connector 1d, a two-port connector 1c, and a connector 3a with more
than four ports. The plurality of fluid control elements include a gas
inlet element 103, a hand-operated valve 104 and a first two-port
shut-off valve 105a. The plurality of connecting blocks are disposed
on the base 20 and are stacked upon one another and assembled
transversely, and the plurality of fluid control elements are disposed
on the connecting blocks. In addition, the fluid control device further
includes a plurality of sealing plates 30 that are placed between the
fluid control elements and the connecting blocks and provided with
a plurality of fluid through holes 31, a plurality of locating holes 32,
and gaskets 33 disposed in the fluid through holes 31.

The base 20 may be made be made of a metal and include a
plurality of locating grooves 201. Assembling of the plurality of
connecting blocks will be illustrated with the two-port connector 1c
and the two-port connector 1d by referring to FIG. 12C. The second
tongue portion 12c¢ of the second unit 12 of the two-port connector
1c is disposed in the second depression portion 12b of the second unit
12 of the two-port connector 1d, so that the third side surface 125 of

the second unit 12 of the two-port connector 1d is abutted against the
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first side surface 123 of the second unit 12 of the two-port connector
1c. The first locating pin hole 1211a, the second locating pin hole
1211b, the first through hole 1216a, the second through hole 1216b,
the fifth threaded hole 1213e and the sixth threaded hole 1213f of the
two-port connector 1d are aligned to the first locating pin hole 1111a,
the second locating pin hole 1111b, the first lower threaded hole
1121a, the second lower threaded hole 1121b, the first bolt hole
1114a and the second bolt hole 1114b of the two-port connector 1c,
respectively.

Two first fasteners 40a extend through the first locating pin hole
1211a and the first locating pin hole 1111a, and the second locating
pin hole 1211b and the second locating pin hole 1111b, respectively,
so that the two-port connector 1d and the two-port connector 1c are
positioned to each other. Two second fasteners 40b are put through
the first through hole 1216a and the first lower threaded hole 11214,
and the second through hole 1216b and the second lower threaded
hole 1121b from the locating groove 201 of the base 20, respectively,
so that the two-port connector 1d and the two-port connector 1c are
fixed to the base 20. Two third fasteners 40c extend through the first
bolt hole 1114a and the fifth threaded hole 1213e, and the second bolt
hole 1114b and the sixth threaded hole 1213f, respectively, so that
the two-port connector 1d and the two-port connector 1c are locked
to each other. Four fourth fasteners 40d run through a through hole
of the hand-operated valve 104 and the locating holes 32 of the
sealing plates 30 to be locked in the third threaded hole 1113c and
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the fourth threaded hole 1113d of the two-port connector 1c and the
third threaded hole 1113c and the fourth threaded hole 1113d of the
two-port connector 1d. In this embodiment, the first fasteners 40a are
plug pins, and the second fasteners 40b, the third fasteners 40c and
the fourth fasteners 40d are bolts. In addition, a plurality of fifth
fasteners 40e run through a through hole of the gas inlet element 103
to be locked in the first threaded hole 1113a and the second threaded
hole 1113b of the two-port connector 1d.

With continuous reference to FIG. 13, it is a schematic diagram
of a fluid control device of an embodiment of the present invention.

The fluid control device includes a base 20, a connector module
1, and a fluid control element module 100. The fluid control element
module 100 includes a plurality of fluid control elements. In this
embodiment, the fluid control elements to be disposed in the fluid
control device from a direction where a gas enters toward a direction
where the gas exits are sequentially as follows: a gas inlet element
103, a hand-operated valve 104, a first two-port shut-off valve 105a,
a first three-port shut-off valve 106a, a high-cleanness pressure
regulator valve 107, a pressure sensor 108, a filter 109, a second two-
port shut-off valve, a mass flow controller 110, a second three-port
shut-off valve 106b, and a third two-port shut-off valve 105c.

Referring to FIG. 13, the connector module 1 includes a plurality
of connecting blocks that are arranged in an axial direction. Each of
the plurality of connecting blocks includes an upper half portion U

and a lower half portion L. The upper half portion U includes at least
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one fluid inlet, at least one fluid outlet, and at least one connecting
channel C that communicates the fluid inlet with the fluid outlet and
extends in a horizontal direction, and the lower half portion L has a
depression portion and a tongue portion extending and protruding far
away from the depression portion in the axial direction. In this
embodiment, the connecting channel C is above an upper surface P
of the tongue portion, and the connecting channel C is separated from
a bottom surface of the connecting block by a height. Adjacent
connecting blocks are connected to each other by accommodating the
tongue portion in the depression portion. The upper half portion U
has a longitudinally penetrating upper fixing hole, and the lower half
portion L has a lower fixing hole longitudinally penetrating through
the tongue portion and corresponding to the upper fixing hole.
Adjacent connecting blocks are fixed to each other by putting at least
one fastener through the upper fixing hole and the lower fixing hole.
For example, in FIG. 12C, the third fasteners 40c run through the first
bolt hole 1114a and the fifth threaded hole 1213e, respectively. In this
embodiment, the fluid inlet, the fluid outlet and the connecting
channel C form a U-shaped channel extending through a single
connecting block.

Alternatively, the connector module 1 includes a plurality of
connecting blocks that are arranged in an axial direction. Each of the
plurality of connecting blocks includes at least one fluid inlet, at least
one fluid outlet, and at least one connecting channel C that

communicates the fluid inlet with the fluid outlet and extends in a
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horizontal direction to be separated from a bottom surface of the
connecting block by a height, where a protruding first tongue portion
Is formed at one end of the connecting block, while a depression
portion is formed at the other end thereof. Adjacent connecting
blocks are connected to each other by accommodating the first
tongue portion in the depression portion. In this embodiment, the
protruding direction of the tongue portion is parallel to the axial
direction. The first tongue portion has a longitudinally penetrating
first fixing hole. A protruding second tongue portion is further
formed at the other end of the connecting block, and the second
tongue portion has a longitudinally penetrating second fixing hole.
Adjacent connecting blocks are fixed to each other by putting a
fastener through the first fixing hole and the second fixing hole. In
this embodiment, the fluid inlet, the fluid outlet and the connecting
channel C form a U-shaped channel extending through a single
connecting block. The fluid control element is disposed above the
base 20 and the connector module 1, and has an outlet O and an inlet
I. The outlet O and the inlet I are connected to the fluid inlet of the
connecting block and the fluid outlet of the adjacent connecting block.
Such structural features of the fixing holes, the fasteners, the fluid
inlet, the fluid outlet, the depression portion and the tongue portions
are as shown in FIG. 1A through FIG. 9F.

The connector module 1 allows the fluid control element to be
fastened to the base 20, and includes a plurality of connectors.

Connectors used in FIG. 12 from a direction where a gas enters
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toward a direction where the gas exits are sequentially as follows: the
two-port connector 1d, the two-port connector 1c, the connector 3a
with more than four ports, the two-port connector 1d, the two-port
connector 1d, the two-port connector 1d, the two-port connector 1d,
the two-port connector 1a, the two-port connector 1a, the connector
3a with more than four ports, and the connector 3b with more than
four ports. In the present invention, such connectors are stacked upon
one another through the first units thereof and the second units of
adjacent connectors to achieve the purpose of simple assembling and
disassembling. In addition to this, a gas can flow between such
connectors and the fluid control element, thereby reducing the risks
of gas leakage.

While the present invention are described in detail above, the
above are merely descriptions of preferred embodiments of the
present invention and do not limit the scope of implementation of the
present invention. That is, equivalent alterations, modifications and
the like made within the scope of application of the present invention

shall all encompassed within the patent scope of the present invention.
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What is Claimed is:
1. A connector for a fluid control device, comprising:

a first unit, comprising a first mounting block and a first tongue
portion disposed adjacent to the first mounting block and integrally
connected to the first mounting block, wherein the first unit is
provided with an upper surface, a lower surface opposite to the upper
surface, a first fluid flowing through hole formed in the upper surface,
a second fluid flowing through hole formed in the upper surface, and
a first channel communicating the first fluid flowing through hole
with the second fluid flowing through hole and penetrating through
the first unit; and

a second unit, disposed under the first unit and comprising a
second mounting block protruding from the lower surface of the first
mounting block, a first depression portion depressed toward the
lower surface of the first tongue portion, and a second tongue portion
extending from the second mounting block toward a direction away
from the first depression portion;

wherein the first tongue portion of the first unit is provided with
a plurality of first threaded holes formed in the upper surface and not
extending through the first tongue portion, a plurality of lower
threaded holes formed in the lower surface and not extending through
the first tongue portion, and a plurality of bolt holes formed in the
upper surface and extending through the first tongue portion;

wherein the second tongue portion of the second unit is provided

with a plurality of second threaded holes extending through the
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second tongue portion and a plurality of through holes extending
through the second tongue portion.

2. The connector of claim 1, wherein the first channel is provided
with a mirror surface.

3. The connector of claim 1, further comprising an extension unit
protruding outwards from a side end of the first unit, wherein the
extension unit comprises a third fluid flowing through hole and a
second channel disposed between the third fluid flowing through
hole and the second fluid flowing through hole to communicate the
second fluid flowing through hole with the third fluid flowing
through hole.

4. A connector for a fluid control device, comprising:

a first unit, comprising a first mounting block and a first tongue
portion disposed adjacent to the first mounting block and integrally
connected to the first mounting block, wherein the first unit is
provided with an upper surface, a lower surface opposite to the upper
surface, a first fluid flowing through hole formed in the upper surface,
a second fluid flowing through hole formed in the upper surface, and
a fourth fluid flowing through hole formed in the upper surface, and
a first channel is disposed between the first fluid flowing through
hole and the fourth fluid flowing through hole to communicate the
first fluid flowing through hole with the fourth fluid flowing through
hole;

an extension unit, protruding outwards from a side end of the

first unit, wherein the extension unit comprises a third fluid flowing
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through hole, and a second channel is disposed between the third
fluid flowing through hole and the second fluid flowing through hole
to communicate the second fluid flowing through hole with the third
fluid flowing through hole; and

a second unit, disposed under the first unit and comprising a
second mounting block protruding from the lower surface of the first
mounting block, a first depression portion depressed toward the
lower surface of the first tongue portion, and a second tongue portion
extending from the second mounting block toward a direction far
away from the first depression portion;

wherein the first tongue portion of the first unit is provided with
a plurality of first threaded holes formed in the upper surface and not
extending through the first tongue portion, a plurality of lower
threaded holes formed in the lower surface and not extending through
the first tongue portion, and a plurality of bolt holes formed in the
upper surface and extending through the first tongue portion;

wherein the second tongue portion of the second unit is provided
with a plurality of second threaded holes extending through the
second tongue portion, and a plurality of through holes extending
through the second tongue portion.
5. The connector of claim 4, wherein the first channel and the second
channel are independent of each other.
6. A connector for a fluid control device, comprising:

a first unit, provided with an upper surface, a lower surface

opposite to the upper surface, a first fluid flowing through hole
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formed in the upper surface, a second fluid flowing through hole
formed in the upper surface, a fourth fluid flowing through hole
formed in the upper surface, a fifth fluid flowing through hole formed
in the upper surface, and a sixth fluid flowing through hole formed
in the upper surface, wherein a first channel is disposed between the
first fluid flowing through hole and the fifth fluid flowing through
hole to communicate the first fluid flowing through hole with the fifth
fluid flowing through hole, and a second channel is disposed between
the second fluid flowing through hole and the sixth fluid flowing
through hole to communicate the second fluid flowing through hole
with the sixth fluid flowing through hole;

an extension unit, protruding outwards from a side end of the
first unit, wherein the extension unit comprises a third fluid flowing
through hole, and a third channel is disposed between the third fluid
flowing through hole and the fourth fluid flowing through hole to
communicate the third fluid flowing through hole with the fourth
fluid flowing through hole; and

a second unit, disposed under the first unit and comprising a
mounting block protruding from a portion of the lower surface of the
first unit and a first depression portion adjacent to the other portion
of the lower surface and the mounting block.
7. The connector of claim 6, wherein the first channel, the second
channel and the third channel are independent of one another.
8. A connector module for a fluid control device, the connector

module comprising:
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a plurality of connecting blocks, arranged in an axial direction,
each of the plurality of connecting blocks comprising an upper half
portion and a lower half portion, the upper half portion comprising at
least one fluid inlet, at least one fluid outlet, and at least one
connecting channel communicating the fluid inlet with the fluid
outlet and extending in a horizontal direction, the lower half portion
comprising a depression portion and a tongue portion extending and
protruding from the depression portion along the axial direction;

wherein the connecting channel is above an upper surface of the
tongue portion;

wherein the upper half portion comprises a plurality of upper
fixing holes including a plurality of first threaded holes formed on an
upper surface of the upper half portion without extending through the
upper surface, a plurality of lower threaded holes formed on a lower
surface of the upper half portion without extending through the lower
surface, and a plurality of bolt holes longitudinally extending through
the upper half portion;

wherein the lower half portion comprises a plurality of lower
fixing holes including a plurality of through holes longitudinally
extending through the tongue portion and respectively corresponding
to the plurality of lower threaded holes, and a plurality of second
threaded holes longitudinally extending through the tongue portion
and respectively corresponding to the plurality of bolt holes;

wherein two of the adjacent connecting blocks are fixed to each

other through a plurality of fasteners respectively penetrating through
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each of the plurality of upper fixing holes and each of the plurality of
lower fixing holes;

wherein two of the adjacent connecting blocks are fixed to each
other through the tongue portion being accommodated in the
depression portion.

9. The connector module of claim 8, wherein the fluid inlet, the fluid
outlet and the connecting channel form a U-shaped channel
extending through one of the plurality of connecting blocks.

10. A connector module for a fluid control device, the connector
module comprising:

a plurality of connecting blocks, arranged in an axial direction,
each of the connecting block connecting blocks comprising at least
one fluid inlet, at least one fluid outlet, and at least one connecting
channel communicating the fluid inlet with the fluid outlet and
extending in a horizontal direction, the connecting channel separated
from a bottom surface of one of the plurality of connecting blocks by
a height, wherein a first tongue portion is formed to protrude from
one end of the connecting block, and a depression portion is formed
at the other end of the connecting block, the two of adjacent
connecting blocks are connected to each other by accommodating the
first tongue portion in the depression portion; and a second tongue
portion is formed to protrude from the other end of the connecting
block;

wherein the first tongue portion comprises a plurality of first

fixing holes including a plurality of first threaded holes formed on an
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upper surface of the first tongue portion without extending through
the upper surface, a plurality of lower threaded holes formed on a
lower surface of the first tongue portion without extending through
the lower surface, and a plurality of bolt holes longitudinally
extending through the first tongue portion;

wherein the second tongue portion comprises a plurality of
second fixing holes including a plurality of through holes
longitudinally extending through the second tongue portion and
respectively corresponding to the plurality of lower threaded holes ,
and a plurality of second threaded holes longitudinally extending
through the second tongue portion and respectively corresponding to
the plurality of bolt holes;

wherein two of the adjacent connecting blocks are fixed to each
other through a plurality of fasteners respectively penetrating each of
the plurality of first fixing holes and each of the plurality of second
fixing holes.
11. The connector module of claim 10, wherein the fluid inlet, the
fluid outlet and the connecting channel form a U-shaped channel
extending through one of the plurality of connecting blocks.
12. A fluid control device, comprising:

a base;

a connector module, disposed on the base, the connector module
comprising:

a first connector, comprising a first unit, comprising a first

mounting block and a first tongue portion disposed adjacent to
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the first mounting block and integrally connected to the first
mounting block, wherein the first unit is provided with a first
upper surface, a first lower surface opposite to the first upper
surface, a first fluid flowing through hole formed in the first
upper surface, a second fluid flowing through hole formed in the
first upper surface, and a first channel communicating the first
fluid flowing through hole with the second fluid flowing through
hole and penetrating through the first unit; and

a second unit, disposed under the first unit and comprising a
second mounting block protruding from the first lower surface
of the first mounting block, and a first depression portion
depressed toward a lower surface of the first tongue portion; and
a second connector, comprising:

a third unit, comprising a third mounting block and a second
tongue portion disposed adjacent to the third mounting block and
integrally connected to the third mounting block, wherein the
third unit is provided with a second upper surface, a second
lower surface opposite to the second upper surface, a third fluid
flowing through hole formed in the second upper surface, a
fourth fluid flowing through hole formed in the second upper
surface, and a second channel communicating the third fluid
flowing through hole with the fourth fluid flowing through hole
and penetrating the third unit; and

a fourth unit, disposed under the third unit and comprising a

third mounting block protruding from the second lower surface
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of the third mounting block, a second depression portion
depressed toward a lower surface of the second tongue portion,
and a third tongue portion extending from the third mounting
block toward a direction away from the second depression
portion, wherein the first connector is abutted against the second
connector by accommodating the third tongue portion of the
fourth unit in the first depression portion of the second unit; and
a fluid control element, fastened to the base through the
connector module and bridged across the first connector and the
second connector;
wherein the first tongue portion of the first unit is provided with
a plurality of upper fixing holes including a plurality of first threaded
holes formed on an upper surface of the first tongue portion without
extending through the upper surface, a plurality of lower threaded
holes formed on a lower surface of the first tongue portion without
extending through the upper surface, and a plurality of bolt holes
longitudinally extending through the first tongue portion; the third
tongue portion of the fourth unit is provided with a plurality of lower
fixing holes including a plurality of through holes longitudinally
extending through the third tongue portion and respectively
corresponding to the plurality of lower threaded holes , and a
plurality of second threaded holes longitudinally extending through
the third tongue portion and respectively corresponding to the
plurality of bolt holes; and the first connector and the second

connector are fixed to each other through a plurality of fasteners
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respectively penetrating through each of the plurality of upper fixing
holes of the first unit and each of the plurality of lower fixing holes
of the fourth unit.
13. The fluid control device of claim 12, wherein the fluid control
element is selected from a group consisting of a pressure reducing
valve, a pressure gauge, a mass flow controller, a filter, a hand-
operated valve, a two-port shut-off valve, a three-port shut-off valve,
a high-cleanness pressure regulator valve, a pressure sensor and
combinations thereof.
14. The fluid control device of claim 12, wherein the first connector
and the second connector are fixed to each other through at least one
fastener penetrating through the plurality of upper fixing holes of the
first unit and the plurality of lower fixing holes of the fourth unit.
15. A fluid control device, comprising:
a base, extending in an axial direction;
a fluid control element, disposed above the base and provided
with an outlet and an inlet;
a connector module, disposed between the fluid control element
and the base and comprising:
a plurality of connecting blocks, arranged in the axial
direction, each of the plurality of connecting blocks comprising:
a fluid channel, comprising a fluid inlet and a fluid
outlet formed in an upper surface of the connecting block,
and a U-shaped connecting channel communicating the fluid

inlet with the fluid outlet;
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an upper tongue portion, formed to protrude from one
end of the connecting block and provided with a plurality of
first fixing holes including a plurality of lower threaded
holes formed on a lower surface of the upper tongue portion
without extending through the lower surface, and a plurality
of bolt holes longitudinally extending through the upper
tongue portion;

a lower tongue portion, formed to protrude from the
other end of the connecting block and provided with a
plurality of second fixing holes that include a plurality of
through holes longitudinally extending through the lower
tongue portion and respectively corresponding to the
plurality of lower threaded holes , and a plurality of second
threaded holes longitudinally extending through the lower
tongue portion and respectively corresponding to the
plurality of bolt holes; and

a plurality of fasteners, correspondingly penetrating
through the plurality of first fixing holes of the upper tongue
portion of the connecting block and the plurality of second
fixing holes of the lower tongue portion of the adjacent
connecting block, respectively;

wherein the fluid control element is bridged across two of

the adjacent connecting blocks, and the outlet of the fluid control
element is connected to the fluid inlet of one of the connecting

blocks, while the inlet of the fluid control element is connected
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to the fluid outlet of another connecting block.
16. A fluid control device, comprising:
a base, extending in an axial direction and comprising a plurality
of locating grooves;
a fluid control element, disposed above the base and provided
with an outlet and an inlet;
a connector module, disposed between the fluid control element
and the base and comprising:
a plurality of connecting blocks, arranged in the axial
direction, each of the plurality of connecting blocks comprising:
a fluid channel, comprising a fluid inlet and a fluid
outlet formed in an upper surface of the connecting block,
and a U-shaped connecting channel communicating the fluid
inlet with the fluid outlet;
an upper tongue portion, formed to protrude from one
end of the connecting block and provided with a plurality of
first fixing holes including a plurality of lower threaded
holes formed on a lower surface of the upper tongue portion
without extending through the lower surface, and a plurality
of bolt holes longitudinally extending through the upper
tongue portion;
a lower tongue portion, formed to protrude from the
other end of the connecting block and provided with a
plurality of second fixing holes, and a plurality of third

fixing holes formed in a lower surface of the lower tongue



10

15

20

61

portion and respectively corresponding to the plurality of
lower threaded holes, , and the plurality of second fixing
holes including a plurality of second threaded holes
longitudinally extending through the lower tongue portion
and respectively corresponding to the plurality of bolt holes,;

a plurality of wupper fasteners, correspondingly
penetrating through the plurality of first fixing holes of the
upper tongue portion of one of the plurality of connecting
blocks and the plurality of second fixing holes of the lower
tongue portion of the adjacent connecting block,
respectively; and

a plurality of lower fasteners, correspondingly
penetrating through the plurality of third fixing holes of the
lower tongue portion of the connecting block and the
plurality of locating grooves of the base, respectively;

wherein the fluid control element is bridged across two of

the adjacent connecting blocks, and the outlet of the fluid control
element is connected to the fluid inlet of one of the connecting
blocks, while the inlet of the fluid control element is connected

to the fluid outlet of another connecting block.



