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(54) Liquid dispensing and metering system

(57) A liquid dispensing and metering system in-
cluding a tubeless dispensing module (20, 9, 94a) is dis-
closed. The liquid dispensing and metering system in-
cludes a turntable table (2, 94), supported and rotated
by a driving mechanism (31). A plurality of solution bot-
tles (4, 941) are positioned on the turntable table (2, 94),
each of which being mounted with an electromagnetic
valve (41, 41a, 41b). At least one actuating unit (42, 42',
43) is arranged to energize the electromagnetic valves
(41, 41a, 41b) of the solution bottles (4, 941) to allow
the liquid material contained in the solution bottles to be
flowed out via the electromagnetic valves (41, 41a, 41b).
At least one electronic scale (51, 52, 53) with a beaker
(61, 62, 63) is arranged under the turntable table (2, 94)
for measuring the liquid material received in the beakers
(61, 62, 63). The driving mechanism further includes a
liftable supporting mechanism (8) for moving the turnta-
ble table (2, 94) upwardly or downwardly with respect to
the electronic scale.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a liquid dis-
pensing and metering system, and more particularly to
a liquid dispensing and metering system with a tubeless
configuration.

2. Description of the Prior Art

[0002] Automatic liquid material metering systems
are commonly used in various industry fields, such as
chemical industry and textile dying industry, for meas-
uring the volume of liquid material. Fig. 1 shows a con-
ventional liquid dispensing and metering system, gen-
erally indicated at 10, mainly including a casing 11, a
supporting platform 12, and a turntable table 13. The
supporting platform 12 is fixedly mounted on the casing
11, and the turntable table 13 is positioned in an inner
space defined by the casing 11 and the supporting plat-
form 12.
[0003] A number of solution bottles 14 are supported
and arranged on the supporting platform 12, capable of
containing selected dye solution or chemical solution
therein. Besides, a number of beakers 15 are supported
on the turntable table 14 in the manner of circular ar-
rangement.
[0004] With reference to Fig. 2, the turntable table 13
is supported by a central shaft 131 and can be rotated
by a driving motor 132 through the central shaft 131. An
electronic scale 16 is disposed under the turntable table
13. Each of the solution bottles 14 is respectively con-
nected with a pipe 141 at its top open end to a dispens-
ing head assembly 142 located above the turntable ta-
ble 13. The dispensing head assembly 142 includes a
plurality of dispensing heads. So, under control of a con-
troller (not shown) of the system, the liquid material con-
tained in the solution bottles 14 may be selectively
drawn out of the respective solution bottle through the
pipe 141 connected therebetween, and then dripped
down into a selected beaker 15 via the dispensing head
assembly 142. The weight of the liquid material received
in the beaker 15 may be measured by the electronic
scale 16.
[0005] It is noted that the liquid material, especially
solution with high viscosity, is easy to be retained in the
pipes, causing a deposit. The residual solution in the
pipe will cause an improper precision of weight when
measuring. Therefore, a measuring error tends to occur
after long uses of the metering system. This deposit
problem becomes more serious when the solution bot-
tles is used to hold a liquid of high viscosity.
[0006] It is thus desirable to have an improved liquid
dispensing and metering system to eliminate the prob-
lems discussed above.

SUMMARY OF THE INVENTION

[0007] Accordingly, a primary object of the present in-
vention is to provide a liquid dispensing and metering
system with a tubeless configuration. The liquid dis-
pensing and metering system includes a turntable table
supported and rotated by a liftable supporting mecha-
nism. A plurality of solution bottles positioned on the
turntable table, each of which being mounted with an
electromagnetic valve. At least one actuating unit is
used to actuate the electromagnetic valves of the solu-
tion bottles to allow the liquid contained in the solution
bottles to be flowed out via the electromagnetic valves.
An electronic scale is arranged under the turntable ta-
ble, corresponding to at least one electromagnetic valve
of the solution bottles, for measuring the liquid dropped
into the beakers from the solution bottles.
[0008] The other object of the present invention is to
provide a high speed liquid dispensing and metering
system. Three or more electronic scales may be ar-
ranged under the turntable table, capable of increasing
the measuring speed of the liquid dispensing and me-
tering system.
[0009] The other object of the present invention is to
provide a liquid dispensing and metering system with a
vertically movable turntable table. The turntable table is
driven by a liftable supporting mechanism, so that the
turntable table may be moved upwardly or downwardly
to facilitate the operation of the system.
[0010] The other object of the present invention is to
provide a customized liquid dispensing and metering
system, including one or more turntable table modules,
tubeless dispensing modules, and/or piped dispensing
modules.
[0011] The present invention will be apparent to those
skilled in the art by reading the following description of
preferred embodiments thereof, with reference to the
accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 is a perspective view showing a conventional
liquid dispensing and metering system;
Fig. 2 is a front plan view of the conventional liquid
dispensing and metering system of Fig. 1;
Fig. 3 is a perspective view showing a liquid dis-
pensing and metering system in accordance with a
first embodiment of the present invention;
Fig. 4 is a front plan view of the liquid dispensing
and metering system of Fig. 3;
Fig. 5A is a cross-sectional view showing an elec-
tromagnetic valve of a solution bottle is at closed
position under control of an actuating unit;
Fig. 5B is a cross-sectional view showing an elec-
tromagnetic valve of a solution bottle is at open po-
sition under control of an actuating unit;
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Fig. 6 is a plan view showing an actuating unit
mounted with a pair of coils capable of controlling
two electromagnetic valves of two adjacent solution
bottles in accordance with a second embodiment of
the present invention;
Fig. 7 is a cross-sectional view showing that the ac-
tuating unit of Fig. 6 is mounted with a pair of coils
therein;
Fig. 8 is a perspective view showing an actuating
unit is mounted on an electromagnetic valve of a
solution bottle in accordance with a third embodi-
ment of the present invention;
Fig. 8A is a cross-sectional view showing an elec-
tromagnetic valve of a solution bottle is at closed
position under control of the actuating unit of Fig. 8;
Fig. 8B is a cross-sectional view showing an elec-
tromagnetic valve of a solution bottle is at open po-
sition under control of the actuating unit of Fig. 8;
Fig. 9 is a right side plan view of Fig. 3, showing
three electronic scales are arranged with the same
height at their top surfaces;
Fig. 10 shows that the displays of the electronic
scales of Fig. 9 are alternatively arranged on a cen-
tral controller via cables;
Figs. 11A to 11C schematically show the electronic
scales of the liquid dispensing and metering system
may be arranged in various manners;
Fig. 12 is a perspective view showing the turntable
table is supported by a liftable supporting mecha-
nism in accordance with a fourth embodiment of the
present invention;
Fig. 12A is a plan view showing the turntable table
is moved upwardly to an upper position;
Fig. 12B is a plan view showing the turntable table
is moved downwardly to a lower position;
Fig. 13 is a perspective view showing a liquid dis-
pensing and metering system in accordance with a
fifth embodiment of the present invention;
Fig. 14 is a top plan view of the liquid dispensing
and metering system of Fig. 13;
Fig. 15 is a front plan view of the liquid dispensing
and metering system of Fig. 13;
Fig. 16 is a perspective view showing a customized
liquid dispensing and metering system in accord-
ance with a sixth embodiment of the present inven-
tion;
Fig. 17 is a perspective view showing the turntable
table module, the tubeless dispensing module, and
the piped dispensing module of Fig. 16 are separat-
ed;
Fig. 18 is a perspective view showing a customized
liquid dispensing and metering system, including a
turntable table module and two tubeless dispensing
modules; and
Fig. 19 is a perspective view showing a customized
liquid dispensing and metering system, including a
turntable table module and a tubeless dispensing
module.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0013] Referring to Fig. 3, it shows a tubeless liquid
dispensing and metering system in accordance with a
first embodiment of the present invention. Fig. 4 is a front
plan view of the liquid dispensing and metering system
of Fig. 3.
[0014] As shown in the drawings, a turntable table 2
is driven by a driving system including a central shaft 3
and a driving motor 31. The turntable table 2 is support-
ed by the central shaft 3 and rotated about the central
shaft 3 by a driving motor 31. Alternatively, the driving
system may include a known transmission belt (not
shown) and/or a transmission gear assembly for trans-
mitting the mechanical rotating force of the driving motor
to the turntable table.
[0015] A number of solution bottles 4 are supported
on the turntable table 2 in the manner of circular ar-
rangement, and each of which contains selected dye so-
lution or chemical solution therein.
[0016] Each of the solution bottles 4 is provided with
an electromagnetic valve 41 formed on a bottom edge
thereof and protruded from the peripheral edge of the
turntable table 2. An actuating unit 42 is arranged above
the turntable table 2 and aligned with the electromag-
netic valve 41 of a selected solution bottle 4. The actu-
ating unit 42 may be simply mounted on a casing 7 of
the liquid dispensing and metering system, with refer-
ence to Fig. 4.
[0017] A plurality of electronic scales 51, 52, and 53
adjacent to each other are disposed under the turntable
table 2 and along the peripheral edge of the turntable
table 2. So, the electronic scales 51, 52, and 53 are re-
spectively corresponding to the electromagnetic valves
of three continuously adjacent solution bottles.
[0018] A number of beakers 61, 62, and 63 are posi-
tioned on the electronic scales 51, 52, and 53 respec-
tively. Under control of a control circuit (not shown) of
the system, a selected solution bottle 4 may be turned
to a location aligned with the actuating unit 42 and one
of the beakers 61, 62, or 63.
[0019] With reference to Figs. 5A and 5B, the electro-
magnetic valve 41 of the solution bottle 4 comprises a
valve base 411 with a flow channel 412 therein. An inlet
413 is formed on a side wall of the valve base 411 and
communicated with the flow channel 412. An outlet 414
is formed on a bottom side of the valve base 411 and
communicated with the flow channel 412. A diaphragm
415 is disposed in the flow channel 412 between the
inlet 413 and the outlet 414 for controlling the liquid ma-
terial 40 contained in the solution bottle 4 flowing from
the inlet 413 to the outlet 414. It is known that the dia-
phragm 415 may be replaced with a plug (not sown)
made of suitable material such as rubber.
[0020] A movable shaft 416 made of magnetic mate-
rial is contained in a sleeve 417. The bottom end of the
movable shaft 416 is extended into the flow channel 412
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of the valve base 411, and then mechanically coupled
with the diaphragm 415. A spring 418 is mounted in the
sleeve 417 and surrounding on the movable shaft 416
for providing a bias force to the movable shaft 416.
[0021] The actuating unit 42 includes a hydraulic or
pneumatic cylinder 421, a coil 422, and a mask 423 hav-
ing a bottom open end. The top end of the mask 423 is
fixedly mounted on the bottom end of a moveable shaft
of the cylinder 421. The coil 422 is accommodated in
the mask 423 and electrically connected with a pair of
conductive wires 422a and 422b. The coil 422 may be
energized by an electrical power source through the
conductive wires 422a and 422b.
[0022] The actuating unit 42 may be either at an ex-
tended position or a return position. When the actuating
unit 42 is at the extended position, as shown in Fig. 5B,
an electrical power source may be supplied to the coil
422 of the actuating unit 42 via the conductive wires
422a and 422b, so that the electromagnetic valve 41 of
the solution bottle 4 is energized. At this time, the solu-
tion contained in the solution bottles 4 may be flowed
out via the electromagnetic valve 41. On the contrary,
when the power source supplied to the coil 422 of the
actuating unit 42 is turned off, the electromagnetic
valves 41 of the solution bottles 4 is not energized, so
as to stop the flowing of the solution from the solution
bottle 4. Then, the actuating unit 42 may be returned to
the return position, as shown in Fig. 5A. The weight of
the liquid material received in the beakers 61, 62, and
63 may be measured by the electronic scales 51, 52,
and 53 respectively.
[0023] In a second embodiment of the present inven-
tion, the solution bottles 4 may be divided into an outer
circular group and an inner circular group, as shown in
Fig. 6. The same reference numbers used in the previ-
ous drawing will be used to refer to the same or like
parts.
[0024] The outer circular group includes a number of
outer solution bottles 4a arranged on an outer circular
line of the turntable table 2. Each of the outer solution
bottles 4a is provided with an electromagnetic valve 41a
facing to the center of the turntable table 2. The inner
circular group includes a number of inner solution bot-
tles 4b arranged on an inner circular line of the turntable
table 2, adjacent to the outer circular group. Each of the
inner solution bottles 4b is provided with an electromag-
netic valve 41b facing to the peripheral edge of the turn-
table table 2 and corresponding to an outer solution bot-
tle 4a of the outer solution group. So, a number of solu-
tion bottle pairs, each of which is composed of an outer
solution bottles 4a and a corresponding inner solution
bottles 4b, are arranged on the turntable table 2.
[0025] In order to control the solution bottle pair of this
embodiment, a dual-coil actuating unit 42' is provided,
as shown in Fig. 7. The dual-coil actuating unit 42' in-
cludes a cylinder 424, a first coil 425 connected with a
pair of conductive wires 425a and 425b, a second coil
425' connected with a pair of conductive wires 425a' and

425b', a first mask 426, and a second mask 426'. The
dual-coil actuating unit 42' is vertically supported by a
rack 71 and aligned with the electromagnetic valve 41a,
41b, and a beaker 61 supported on an electronic scale
51, with reference to Fig. 6.
[0026] Similar to the previous embodiment, the actu-
ating unit 42' of this embodiment may be either at an
extended position or a return position. When the dual-
coil actuating unit 42' is at the extended position, an
electrical power source may be supplied to coils 425 and
425' at the same time, so that the electromagnetic valve
41a and 41b of the solution bottle 4a, 4b are energized.
At this time, the solution contained in the solution bottles
4a and 4b may be flowed out via the electromagnetic
valve 41a and 41b respectively.
[0027] On the contrary, when the power sources sup-
plied to the coils 425 and 425' of the actuating unit 42'
are turned off, the electromagnetic valves 41a and 41b
of the solution bottles 4a and 4b are not energized, so
as to stop the flowing of the solution from the solution
bottles 4a and 4b. Then, the actuating unit 42' may be
returned to the return position.
[0028] In a third embodiment of the present invention,
as shown in Figs. 8, 8A, and 8B, the actuating unit of
the previous embodiments may include a coil 431 and
a mask 432.
[0029] The coil 431 is accommodated in the mask 432
and then directly mounted on the top of the electromag-
netic valve 41 of the solution bottle 4. The coil 431 may
be energized by an electrical power source through a
pair of conductive wires 431a and 431b. In this embod-
iment, each electromagnetic valve 41 needs to be
mounted with an actuating unit for controlling.
[0030] The first embodiment shown in Fig. 3 is
equipped with three electronic scales 51, 52, and 53 un-
der the turntable table 2 and along the peripheral edge
of the turntable table 2, forming a multiple electronic
scale configuration for the tubeless liquid dispensing
and metering system. Three beakers 61, 62, and 63 are
positioned on the electronic scales 51, 52, and 53 re-
spectively. The electronic scales 51, 52, and 53 are ad-
jacent to each other and have the same height level at
their top surfaces. Fig. 9 is a right side plan view showing
the arrangement of the electronic scales 51, 52, and 53
of Fig. 3. The electronic scales 51, 52, and 53 are pro-
vided with displays 51a, 52a, and 53a respectively. Each
of the electronic scale is provided with a weight sensing
element and a control circuit therein.
[0031] In alternative, with reference to Fig. 10, the dis-
plays 51a, 52a, and 53a may be arranged on a central
controller 54. Only a weight sensing element is re-
mained in the electronic scale. The control circuit of
each electronic scale may be mounted in the central
controller 54 via cables 54a, 54b, and 54c for receiving
the weight measured by the weight sensing element of
the electronic scale.
[0032] In addition to the arrangement shown in Fig. 9,
the electronic scales 51, 52, and 53 may be arranged in

5 6



EP 1 275 433 A1

5

5

10

15

20

25

30

35

40

45

50

55

various manners of different height at their top surfaces,
as shown in Figs. 11A, 11B, and 11C.
[0033] Fig. 12 is a perspective view showing the turn-
table table 2 is supported by a liftable supporting mech-
anism 8, instead of the central shaft 3 of the previous
embodiment shown in Fig. 3, in accordance with a fourth
embodiment of the present invention. The liftable sup-
porting mechanism 8 includes a supporting frame 81, a
motor 82, a driving cylinder 83, four guiding rods 84, and
a base 85. The rotor shaft of the motor 82 is mechani-
cally coupled to the turntable table 2, and that the turn-
table table 2 may be rotated by the motor 82. In addition,
the turntable table 2 may be moved upwardly to an up-
per position as shown in Fig. 12A, or downwardly to a
lower position as shown in Fig. 12B. By means of this
design, the turntable table 2 may be moved upwardly or
downwardly with respect to the beaker positioned on the
electronic scale.
[0034] Fig. 13 is a perspective view showing that the
tubeless liquid dispensing and metering system shown
in Fig. 3 may be combined with the prior art liquid dis-
pensing and metering system shown in Fig. 1, in accord-
ance with a fifth embodiment of the present invention.
Fig. 14 is a top plan view of the liquid dispensing and
metering system of Fig. 13, and Fig. 15 is a front plan
view of the liquid dispensing and metering system of Fig.
13.
[0035] The liquid dispensing and metering system,
generally indicated at 9, mainly including a casing 91, a
supporting platform 92, a first turntable table 93, and a
second turntable table 94. The first turntable table 93
and the second turntable table 94 are positioned in an
inner space defined by the casing 91 and the supporting
platform 92.
[0036] Similar to the prior art liquid dispensing and
metering system shown in Fig. 1, a number of first group
solution bottles 921 are supported and arranged on the
supporting platform 92, used to contain a first group liq-
uid material therein. A number of beakers 931 are sup-
ported on the first turntable table 93 in the manner of
circular arrangement. Each of the first group solution
bottles 921 is respectively connected with a pipe 922 at
its top end to a dispensing head assembly 923 located
above the first turntable table 93. An electronic scale
932 is disposed under the first turntable table 93, as
shown in Fig. 15. Preferably, three electronic scales may
be arranged under the first turntable table 93, substan-
tially same to the multiple electronic scale configuration
as shown in Fig. 3.
[0037] Similar to the liquid dispensing and metering
system shown in Fig. 3, a number of second group so-
lution bottles 941 are supported on the second turntable
table 94 in the manner of circular arrangement, and
each of which contains second group liquid material
therein. The second turntable table 94 is supported and
rotated by a central shaft 942 or a liftable supporting
mechanism as described above.
[0038] Each of the second group solution bottles 941

is provided with an electromagnetic valve 943 formed
on a bottom edge thereof and protruded from the pe-
ripheral edge of the second turntable table 94. The elec-
tromagnetic valve 943 may be actuated by an actuating
unit as shown in Fig. 5A or Fig. 8B.
[0039] Under control of the control circuit of the sys-
tem, the first group liquid material contained in the first
group solution bottles 921 may be selectively drawn out
of the respective solution bottle through the pipe 922
connected therebetween, and then dripped down into a
selected beaker 931 via the dispensing head assembly
923. The weight of the first liquid material received in
the beaker 931 may be measured by the electronic scale
932. Further, the second group liquid material contained
in the second group solution bottles 941 may selectively
flow out from the respective solution bottle through the
electromagnetic valve 943 under control of the actuating
unit, and then drip down into a selected beaker 931.
[0040] Fig. 16 is a perspective view showing a liquid
dispensing and metering system in accordance with a
sixth embodiment of the present invention. The same
reference numbers used in Fig. 13 of the fifth embodi-
ment will be used to refer to the same or like parts.
[0041] Similar to the liquid dispensing and metering
system of the fifth embodiment shown in Fig. 13, a
number of first group solution bottles 921 are supported
and arranged on the supporting platform 92, used to
contain a first group liquid material therein. A number of
beakers 931 are supported on the first turntable table
93 in the manner of circular arrangement. Each of the
first group solution bottles 921 is respectively connected
with a pipe 922 at its top end to a dispensing head as-
sembly 923 located above the first turntable table 93. At
least one electronic scale (not shown) is disposed under
the first turntable table 93. Preferably, three electronic
scales may be arranged under the first turntable table
93, substantially same to the multiple electronic scale
configuration as shown in Fig. 3.
[0042] Further, a number of second group solution
bottles 941 are supported on the second turntable table
94 in the manner of circular arrangement, and each of
which contains second group liquid material therein.
The second turntable table 94 is supported and rotated
by a central shaft or a liftable supporting mechanism (not
shown) as described in the previous embodiment.
[0043] Each of the second group solution bottles 941
is provided with an electromagnetic valve 943 formed
on a bottom edge thereof and protruded from the pe-
ripheral edge of the second turntable table 94. The elec-
tromagnetic valve 943 may be actuated by an actuating
unit, same as the previous embodiment described
above.
[0044] The liquid dispensing and metering system of
this embodiment includes a first casing 930 for support-
ing the first turntable table 93 and a number of beakers
931, forming a turntable table module 93a. A second
casing 940 is used to support the second turntable table
94 and a number of second group solution bottles 941,
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forming a tubeless dispensing module 94a. A third cas-
ing 920 is used to support the supporting platform 92
and a number of first group solution bottles 921, forming
a piped dispensing module 92a.
[0045] The operation of the liquid dispensing and me-
tering system of this embodiment is same to that of the
fifth embodiment described above. However, the first
casing 930, the second casing 940, and the third casing
920 are manufactured as separable casing structure, so
that it is possible to separate the turntable table module
93a, the tubeless dispensing module 94a, and the piped
dispensing module 92a, as shown in Fig. 17.
[0046] Especially, the user may assemble a custom-
ized liquid dispensing and metering system to include
one or more turntable table modules 93a, tubeless dis-
pensing modules 94a, and/or piped dispensing modules
92a. For example, Fig. 18 shows a customized liquid
dispensing and metering system, which includes a turn-
table table module 93a and two tubeless dispensing
modules 94a. Fig. 19 shows another customized liquid
dispensing and metering system, which includes a turn-
table table module 93a and a tubeless dispensing mod-
ule 94a.
[0047] Although the present invention has been de-
scribed with reference to the preferred embodiments, it
is apparent to those skilled in the art that a variety of
modifications and changes may be made without de-
parting from the scope of the present invention which is
intended to be defined by the appended claims.

Claims

1. A liquid dispensing and metering system, compris-
ing at least one turntable table (2), a driving mech-
anism (31) for supporting and rotating the turntable
table (2), a plurality of solution bottles (4) containing
a liquid material therein and positioned on the turn-
table table (2),
characterized in that each of the solution bottles
(4) is mounted with an electromagnetic valve (41,
41a, 41b) formed on a bottom edge thereof, at least
one actuating unit (42, 42', 43) for energizing the
electromagnetic valves (41, 41a, 41b) of the solu-
tion bottles (4) to allow the liquid material contained
in the solution bottles (4) to be flowed out via the
electromagnetic valves (41, 41a, 41b), and at least
one electronic scale (51) arranged under the turn-
table table (2), each of the electronic scale (51) is
provided with a beaker (61) thereon and corre-
sponding to an electromagnetic valve (41, 41a, 41b)
of the solution bottle (4), for measuring the liquid
material dripped down into the beakers (61) from
the solution bottles (4).

2. A liquid dispensing and metering system, compris-
ing:

a casing (91) having a supporting platform (92),
defining an inner space;
a plurality of first group solution bottles (921)
supported on the supporting platform (92) for
containing a first group liquid material therein;
a first turntable table (93) disposed in the inner
space of the casing (91);
a dispensing head assembly located above the
first turntable table (93), having a plurality of
dispensing heads (923);
a plurality of pipes (922) connected between
the first group solution bottles (921) and the dis-
pensing heads (923) respectively;
a plurality of beakers (931) supported on the
first turntable table (93), for receiving the first
group liquid material drawn out from the first
group solution bottles (921) through the pipes
(922) and dispensing heads (923);

characterized in that:

a second turntable table (94), arranged adja-
cent to the first turntable table (93);
a driving mechanism (942) for supporting and
rotating the second turntable table (94);
a plurality of second group solution bottles
(941) containing a second group liquid material
therein, positioned on the second turntable ta-
ble (94), each of which being mounted with an
electromagnetic valve (943) formed on a bot-
tom edge thereof;
at least one actuating unit (42, 42', 43) for en-
ergizing the electromagnetic valves (943) of the
second group solution bottles (941) to allow the
second group liquid material contained in the
second group solution bottles (941) to be
flowed out via the electromagnetic valves
(943); and
at least one electronic scale (932) arranged in
the inner space of the casing (91) for measuring
the liquid material contained in a beakers posi-
tioned on the electronic scale (932).

3. A liquid dispensing and metering system, charac-
terized in that the system comprises:

at least one piped dispensing module (92a), fur-
ther comprising:

a plurality of first group solution bottles
(921) supported on the piped dispensing
module (92a) for containing a first group
liquid material therein;
a dispensing head assembly having a plu-
rality of dispensing heads (923);
a plurality of pipes (922) connected be-
tween the first group solution bottles (921)
and the dispensing heads (923) respec-
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tively;

at least one tubeless dispensing module (94a),
further comprising:

a second turntable table (94);
a driving mechanism (942) for supporting
and rotating the second turntable table
(94);
a plurality of second group solution bottles
(941) containing a second group liquid ma-
terial therein, positioned on the second
turntable table (94), each of which being
mounted with an electromagnetic valve
(943) formed on a bottom edge thereof;
at least one actuating unit (42, 42', 43) for
energizing the electromagnetic valves
(943) of the second group solution bottles
(941) to allow the second group liquid ma-
terial contained in the second group solu-
tion bottles (941) to be flowed out via the
electromagnetic valves (943);

at least one turntable table module (93a), fur-
ther comprising:

a first turntable table (93);
a number of beakers (931) supported on
the first turntable table (93) for receiving
the first group liquid material drawn out
from the first group solution bottles (921)
through the pipes (922) and dispensing
heads (923), and for receiving the second
group liquid material drawn out from the
second group solution bottles (941)
through the
electromagnetic valves 943 thereof; and

at least one electronic scale (51) for measuring
the liquid material contained in the beakers
(931).

4. A liquid dispensing and metering system, compris-
ing:

at least one tubeless dispensing module (94a),
further comprising:

a second turntable table (94);
a driving mechanism (942) for supporting
and rotating the second turntable table
(94);
a plurality of second group solution bottles
(941) containing a second group liquid ma-
terial therein, positioned on the second
turntable table (94), each of which being
mounted with an electromagnetic valve
(943) formed on a bottom edge thereof;

at least one actuating unit (42, 42', 43) for
energizing the electromagnetic valves
(943) of the second group solution bottles
(941) to allow the second group liquid ma-
terial contained in the second group solu-
tion bottles (941) to be flowed out via the
electromagnetic valves (943);

at least one turntable table module (93a), fur-
ther comprising:

a first turntable table (93);
a number of beakers (931) supported on
the first turntable table (93) for receiving
the first group liquid material drawn out
from the solution bottles (941) through the
electromagnetic valves (943) thereof; and

at least one electronic scale (51) for measuring
the liquid material contained in the beakers
(931).

5. The liquid dispensing and metering system as
claimed in claims 1 to 4, characterized in that each
of the electromagnetic valves (41, 41a, 41b) com-
prises:

a valve base (411) with a flow channel (412)
therein;
an inlet (413) formed on a side wall of the valve
base (411) and
communicated with the flow channel (412);
an outlet (414) formed on a bottom side of the
valve base (411) and
communicated with the flow channel (412);
a diaphragm (415) disposed in the flow channel
(412) between the inlet (413) and the outlet
(414) for controlling the liquid material con-
tained in the solution bottle (4) flowing from the
inlet (413) to the outlet (414);
a sleeve (417) mounted on the valve base
(411);
a movable shaft (416) made of magnetic mate-
rial, mounted in the sleeve (417), having its bot-
tom end extending into the flow channel (412)
of the valve base (411) and then mechanically
coupled with the diaphragm (415); and
a spring (418) mounted in the sleeve (417) and
surrounding on the movable shaft (416) for pro-
viding a bias force to the movable shaft (416).

6. The liquid dispensing and metering system as
claimed in claims 1 to 5, characterized in that the
actuating unit comprises:

a cylinder (421) having a movable shaft;
a mask (423) having a top end mounted on a
bottom end of the movable shaft of the cylinder
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(421) and having a bottom open end; and
at least one coil (422) accommodated in the
mask (423), connected with a pair of conductive
wires (422a, 422b), an electrical power source
being supplied to the coil (422) through the con-
ductive wires (422a, 422b) to energize the coil
(422).

7. The liquid dispensing and metering system as
claimed in claims 1 to 5, characterized in that the
actuating unit comprises:

a mask (432) having a bottom open end,
mounted on a top of the electromagnetic valve
(41, 41a, 41b) of the solution bottle (4); and
a coil (431) accommodated in the mask (432),
connected with a pair of conductive wires
(431a, 431b), an electrical power source being
supplied to the coil (431) through the conduc-
tive wires (431a, 431b) to energize the coil
(431).

8. The liquid dispensing and metering system as
claimed in claims 1 to 7, characterized in that the
driving mechanism (31) further comprises a liftable
supporting mechanism (8) for lifting the turntable ta-
ble (2) at a lift position or a down position.

9. The liquid dispensing and metering system as
claimed in claims 1 to 7, characterized in that three
electronic scales (51, 52, 53) are arranged under
the turntable table (2, 93), so that the three elec-
tronic scales (51, 52, 53) are respectively corre-
sponding to the electromagnetic valves (41, 41a,
41b) of three continuously adjacent solution bottles
(4, 4a, 4b).

10. The liquid dispensing and metering system as
claimed in claim 3 or 4, wherein the tubeless dis-
pensing module and the turntable table module are
supported by a casing respectively.
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