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(57) One pressure difference detection connecting
path (71) and another pressure difference detection con-
necting path (72) are formed so as to be arranged at a
predetermined interval in a longitudinal direction. Fur-
ther, the one pressure difference detection connecting
path (71) is formed so as to be connected in front of a

continuation center position (70) of a second inflow path
(67) and a first inflowpath (43). Further, the other pres-
sure difference detection connecting path (72) is formed
so as to be connected behind a continuation center po-
sition (69) of a second outflow path (66) and a first outflow
path (44).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a servo type
volumetric flowmeter, and more specifically, to a path
structure related to a flow of a fluid to be measured and
pressure difference detection in this servo type volumet-
ric flowmeter.

BACKGROUND ART

[0002] As one of its components, a volumetric flowm-
eter has a pump portion. The pump portion is equipped
with a measuring chamber provided in a flow path and a
pair of rotors causing a fixed volume of fluid to flow out
for each rotation in the measuring chamber. The volu-
metric flowmeter can measure flow rate from rotation of
the rotors. More specifically, the volume defined by the
measuring chamber and the rotors is regarded as a ref-
erence volume, and it is possible to obtain flow rate from
the rpm of the rotors while discharging fluid flowing into
the measuring chamber according to the rotation of the
rotors.
[0003] Owing to a capability of direct measurement of
volume flow rate and high accuracy thereof, the volumet-
ric flowmeter is widely used as a flowmeter for industrial
and transaction uses.
[0004] As a volumetric flowmeter which accurately de-
tects the pressure loss between the outlet and inlet of
the flowmeter in order that stable flow rate measurement
may be effected without being influenced by the physical
values of the fluid, such as viscosity and density, and
which imparts drive force from the outside to the rotors
so as to keep the pressure loss at zero, making it possible
to measure the flow rate at this time from the operational
rpm of the rotors, there is known a servo type volumetric
flowmeter as disclosed in Japanese Patent No.
3,331,212.

DISCLOSURE OF THE INVENTION

[0005] The above-mentioned conventional servo type
volumetric flowmeter, which is structured and construct-
ed to detect a pressure difference between the outflow
and inflow ports, has a problem in that it cannot perform
detection with high precision since the pressure differ-
ence detecting position is relatively away from the me-
tering chamber (which is a problem not restricted to the
positive displacement flowmeter of JP 3331212 B).
[0006] Further, due to the structure in which the differ-
ential pressure gage is installed at a position away from
the casing having the metering chamber and in which
pressure is extracted from the casing by using a connect-
ing tube, a deterioration in responsiveness is to be con-
cerned, which means detection with high precision is im-
possible (which is a problem not restricted to the positive
displacement flowmeter of JP 3331212 B). Further, since

the differential pressure gage is installed at a position
away from the casing, the size of the positive displace-
ment flowmeter becomes rather large.
[0007] The present invention has been made in view
of the above-mentioned problems in the prior art. It is an
object of the present invention to provide a path structure
related to a flow of a fluid to be measured and pressure
difference detection in a servo type volumetric flowmeter
which helps to achieve an improvement in terms of pre-
cision in pressure difference detection and to achieve a
reduction in size.
[0008] A path structure related to a flow of a fluid to be
measured and pressure difference detection in a servo
type volumetric flowmeter according to Claim 1 of the
present invention, which has been made for solving the
above-mentioned problems, is characterized by includ-
ing: assuming that an axial direction of a rotor shaft is a
longitudinal direction, an outflow port for the fluid to be
measured and an inflow port for the fluid to be measured
formed in a metering chamber so as to be above and
below, respectively, an engagement portion of a first rotor
and a second rotor having this rotor shaft; a first outflow
path extending in the axial direction formed in a main
body casing so as to be continuous with the outflow port
for the fluid to be measured situated on an upper side; a
first inflow path extending in the axial direction formed in
the main body casing so as to be continuous with the
inflow port for the fluid to be measured situated on a lower
side; a second outflow path extending in an orthogonal
direction to the axial direction formed in the main body
casing so as to be continuous with the first outflow path
of the first outflow path and the first inflow path, which
are parallel to each other; a second inflow path extending
in the orthogonal direction so as to be continuous with
the first inflow path and parallel to the second outflow
path formed in the main body casing; one pressure dif-
ference detection connecting path formed in the main
body casing, one end of which is open to the first inflow
path at a position between a continuation center position
of the first inflow path and the second inflow path and the
inflow port for the fluid to be measured, and which ex-
tends so as not to overlap the second inflow path; another
pressure difference detection connecting path formed in
the main body casing, one end of which is open to the
first outflow path at a position farther away from the out-
flow port for the fluid to be measured with respect to a
continuation center position of the first outflow path and
the second outflow path, which extends so as not to over-
lap the second outflow path, and which is parallel to the
one pressure difference detection connecting path; and
a pressure difference detecting portion formed in the
main body casing so as to be continuous with the other
end of the one pressure difference detection connecting
path and with the other end of the other pressure differ-
ence detection connecting path.
[0009] A path structure related to a flow of a fluid to be
measured and pressure difference detection in a servo
type volumetric flowmeter according to Claim 2 of the
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present invention, in the path structure related to a flow
of a fluid to be measured and pressure difference detec-
tion in a servo type volumetric flowmeter according to
Claim 2 of the invention, is characterized in that the sec-
ond outflow path and the second inflow path are formed
so as to extend to left or to right; and the one pressure
difference detection connecting path and the other pres-
sure difference detection connecting path are formed so
as to extend downwards or upwards.
[0010] According to the present invention, which has
the above-mentioned features, the position where pres-
sure difference is extracted is close to the pump portion.
Thus, it is possible to achieve an enhancement in accu-
racy in pressure difference detection. Further, there is
provided a servo type volumetric flowmeter of a structure
in which the means for detecting pressure difference is
integrated with the main body casing. Thus, the position
where the pressure difference is detected is closer to the
pump portion, with the result that it is possible to achieve
a further enhancement in accuracy in pressure difference
detection.
[0011] According to the present invention, the inflow
path and the outflow path for the fluid to be measured
are formed as parallel paths, with the vertical distance of
the rotor engagement portion being maintained. Those
paths are formed as L-shaped paths. Further, the paths
related to pressure difference detection extending from
those paths are also formed as parallel paths extending
in a direction orthogonal to the axial direction of the rotor
shaft. Thus, according to the present invention, it is pos-
sible to shorten the positive displacement flowmeter itself
in the axial direction of the rotor shaft.
[0012] According to the present invention, it is possible
to achieve a marked improvement over the prior art in
terms of precision in pressure difference detection. Fur-
ther, it is possible to achieve a reduction in the size of a
servo type volumetric flowmeter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Fig. 1 is a front view of a servo type volumetric flow-
meter according to an embodiment of the present
invention.
Fig. 2 is a left-hand side view of the servo type vol-
umetric flowmeter.
Fig. 3 is a plan view of the servo type volumetric
flowmeter.
Fig. 4 is a diagram showing a system configuration.
Fig. 5 is an explanatory structural view as seen from
the front side.
Fig. 6 is an explanatory structural view as seen from
the left-hand side.
Fig. 7 is an explanatory structural view as seen at a
drive position.
Fig. 8 is an explanatory structural view of a pump unit.
Fig. 9 is an exploded perspective view of the pump

unit.
Fig. 10 is a front view of a front side main body casing
integrated with a main body casing.
Fig. 11 is a sectional view of the front side main body
casing.
Fig. 12 is a sectional view of the front side main body
casing with a pressure guide path formed therein.
Fig. 13 is a view as seen in the direction of the arrow
A of Fig. 10.
Fig. 14 is a sectional view taken along the line B-B
of Fig. 13.
Fig. 15 is a sectional view of the front side main body
casing at the drive position.

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] In the following, the present invention will be
described with reference to the drawings. Fig. 1 is a view
of a servo type volumetric flowmeter according to an em-
bodiment of the present invention. Fig. 2 is a left-hand
side view of the servo type volumetric flowmeter, Fig. 3
is a plan view of the servo type volumetric flowmeter, Fig.
4 is a diagram showing a system configuration, Fig. 5 is
an explanatory structural view as seen from the front side,
Fig. 6 is an explanatory structural view as seen from the
left-hand side, Fig. 7 is an explanatory structural view as
seen at a drive position, Fig. 8 is an explanatory structural
view of a pump unit, Fig. 9 is an exploded perspective
view of the pump unit, Fig. 10 is a front view of a front
side main body casing integrated with a main body cas-
ing, Fig. 11 is a sectional view of the front side main body
casing, Fig. 12 is a sectional view of the front side main
body casing with a pressure guide path formed therein,
Fig. 13 is a view as seen in the direction of the arrow A
in Fig. 10, Fig. 14 is a sectional view taken along the line
B-B of Fig. 13, and Fig. 15 is a sectional view of the front
side main body casing at the drive position.
[0015] In the drawings, the portions that cannot be
shown by a simple sectional view are illustrated in a "cut-
away" fashion. Regarding the portions shown in "cuta-
way" illustration, a deviation from strictly accurate posi-
tions is involved. Regarding throughout the drawings, the
reason for not shading the sections is to avoid difficulty
in showing details.
[0016] In Figs. 1 through 3, reference numeral 1 indi-
cates a servo type volumetric flowmeter according to the
present invention (hereinafter referred to simply as vol-
umetric flowmeter 1). The volumetric flowmeter 1 is
equipped with a pump unit 2, which is detachable. Fur-
ther, the volumetric flowmeter 1 has a route structure
related to fluid flow and differential pressure detection
suitable, in particular, for the case in which the pump unit
2 is provided.
[0017] The construction of the volumetric flowmeter 1
will be described more specifically. The volumetric flow-
meter 1 is equipped with the pump unit 2 as well as a
main body casing 3 for accommodating the pump unit 2
and a cover member 4. Further, as shown in from Fig. 4
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onward, the volumetric flowmeter 1 is further equipped
with a shaft driving means 5, a differential pressure de-
tecting means 6, and a control means 7.
[0018] Here, the arrows of Figs. 1 through 3 will be
illustrated. The arrow P indicates the vertical direction.
The arrow Q indicates the horizontal direction, and the
arrow R indicates the longitudinal direction. Those direc-
tions may or may not coincide with the direction in which
the volumetric flowmeter 1 is mounted. (It should be not-
ed, however, that a mounting direction in which piston
17 described below is set vertically is not permissible.)
[0019] In Fig. 6, the main body casing 3 is equipped
with a front side main body casing 8 having a structure
which accommodates the pump unit 2 and integrates the
differential pressure detecting means 6, and a rear side
main body casing 10 which is connected to the front side
main body casing 8 and in which it is possible to mount
a servomotor 9 constituting the main body of the shaft
driving means 5.
[0020] In the front surface of the front side main body
casing 8, there is formed a unit accommodating recess
11 for accommodating the pump unit 2. The pump unit 2
is inserted into the unit accommodating recess 11, and
is then covered with the cover member 4 to be thereby
completely accommodated. By removing the cover mem-
ber 4, the volumetric flowmeter 1 allows maintenance,
replacement or the like of the pump unit 2.
[0021] First, the system configuration will be briefly il-
lustrated with reference to Fig. 4. After that, the compo-
nents will be described with reference to Figs. 1 through
15.
[0022] In Fig. 4, reference numeral 12 indicates a
pump portion. The pump portion 12 has a measuring
chamber 13 and a pair of rotors 14. The pair of rotors 14
are arranged so as to be engaged with each other, and
one of them is driven by the servomotor 9. The differential
pressure detecting means 6 has a pair of differential pres-
sure detection pressure guide paths 15 and a differential
pressure detecting portion 16. Further, in this case, it has
a piston 17, a light emission side photoelectric sensor
(light emitting element) 18, and a light reception side pho-
toelectric sensor (light receiving element) 19. The control
means 7 has a computation circuit 20, a control circuit
21, and an output circuit 22.
[0023] In the above-mentioned construction, the fluid
to be measured (which flows from the right to the left in
the drawing) entering at an inlet 23 reaches an outlet 24
by way of the pair of rotors 14 of the pump portion 12.
On the output side and the input side of the pair of rotors
14 (i.e., on the left-hand side and the right-hand side in
Fig. 4), there are provided the pair of differential pressure
detection pressure guide paths 15; when a differential
pressure is generated, the piston 17 accommodated in
the differential pressure detecting portion 16 moves to
the right or left. This movement of the piston 17 is ob-
served by the light emission side photoelectric sensor 18
and the light reception side photoelectric sensor 19, and
positional information on the piston 17 is transmitted to

the computation circuit 20.
[0024] In the computation circuit 20, there is generated
a signal to be transmitted to the control circuit 21 so as
to always keep the differential pressure at zero, in other
words, so as to stop the piston 17. The control circuit 21
is adapted to drive the servomotor 9 based on the signal
from the computation circuit 20. Transmitted to the con-
trol circuit 21 is an encoder signal fed back from the ser-
vomotor 9. This encoder signal is transmitted to the out-
put circuit 22, which outputs the encoder signal to the
exterior as a flow rate signal (pulse output).
[0025] The components of the volumetric flowmeter 1
will be described.
[0026] In the pump unit 2, the pump portion 12 is pro-
vided inside a pump portion casing 25 (see, for example,
Figs. 8 and 9). The pump portion casing 25 is substan-
tially formed as a cylinder whose thickness in the longi-
tudinal direction is relatively small. In this embodiment,
the ease of replacement at the time of flow rate range
change is also taken into consideration, so the above-
mentioned thickness is set to a fixed level. The substan-
tially cylindrical configuration is given only by way of ex-
ample. (There are no particular limitations regarding its
configuration as long as the formation of pump portion
12 is possible and the attachment/detachment with re-
spect to unit accommodating recess 11 (see Fig. 6) is
easy to perform.)
[0027] In Fig. 9, the pump portion casing 25 has three
circular plates that are separable from each other. In or-
der to give their names from the front side, they are: a
cover member side plate 26, a middle plate 27, and a
rotor shaft extension side plate 28. Those three plates
are stacked together and fixed to each other by a plurality
of screws (not indicated by reference numerals).
[0028] The pump portion casing 25, constructed as de-
scribed above, has rearwardly extending positioning pins
29 (the setting of which may be conducted arbitrarily).
The positioning pins 29 are provided in order to allow
smooth mating when inserting the pump unit 2 into the
unit accommodating recess 11 (see Fig. 6) for accom-
modation.
[0029] After positioning thereof at the unit accommo-
dating recess 11, the pump unit 2 is fixed in position by
mounting screws 30 passed through the pump portion
casing 25 (see Fig. 6).
[0030] The main portions of the three plates will be
illustrated. The middle plate 27 has a measuring chamber
forming portion 31 formed so as to extend therethrough
(from the front side to the rear side) in conformity with
the configuration of the measuring chamber 13 (see Fig.
8). The middle plate 27 of this embodiment is set to a
thickness slightly larger than the thickness of the rotors
14.
[0031] The cover member side plate 26 has a flat sur-
face (rear surface) cover the front side opening of the
measuring chamber forming portion 31. In the cover
member side plate 26, there is formed a pressure guide
port 33 (see Fig. 8) extending therethrough so as to be
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matched with the position of a fluid inflow port 32 de-
scribed below. The pressure guide port 33 is formed in
order to guide a portion of the fluid to be measured en-
tering at the fluid inflow port 32 to the unit accommodating
recess 11 (see Fig. 6). On the rear surface of the cover
member side plate 26, there are provided two bearings
34 so as to be arranged horizontally side by side at a
predetermined interval.
[0032] The rotor shaft extension side plate 28 has a
flat surface (front surface) covering the rear side opening
of the measuring chamber forming portion 31. (When
changing the flow rate range, it is possible to recess the
front surface to form a part of the measuring chamber
forming portion 31. In this case, several types of rotor
shaft extension side plate 28 are prepared as replace-
ment components.)
[0033] The fluid inflow port 32 and a fluid outflow port
35 which communicate with the measuring chamber
forming portion 31, in other words, with the measuring
chamber 13, are formed in the rotor shaft extension side
plate 28 so as extend therethrough. Further, also extend-
ing through the rotor shaft extension side plate 28 is a
drive shaft through-hole 37 corresponding to a rearwardly
extending rotor shaft 36 described below.
[0034] On the front surface of the rotor shaft extension
side plate 28, there are provided two bearings 38 so as
to be arranged horizontally side by side at a predeter-
mined interval. One of the bearings 38 is provided in the
drive shaft through-hole 37 (see Fig. 7). The rotor shaft
36 and a rotor shaft 39 of the rotors 14 are rotatably sup-
ported in a center-crank-like fashion by the bearings 38
of the rotor shaft extension side plate 28 and the bearings
34 of the cover member side plate 26.
[0035] In Fig. 8, the pump portion 12 has the measuring
chamber 13, the pair of rotors 14, and the rotor shafts
36, 39. The pair of rotors 14 are arranged so as to be
engaged with each other, and the rotor shaft 36, which
is provided on one of the rotors 14 constitutes the drive
shaft and extends (rearwards) to the exterior through the
drive shaft through-hole 37 (see Fig. 7).
[0036] The fluid inflow port 32 and the fluid outflow port
35 are formed to be arranged respectively below and
above the engagement portion between the pair of rotors
14. In Fig. 8, the fluid inflow port 32 is on the lower side,
and the fluid outflow port 35 is on the upper side. Further,
the fluid inflow port 32 and the fluid outflow port 35 are
formed so as to be arranged as close as possible to the
engagement portion.
[0037] The drive shaft through-hole 37 (see Fig. 7) is
formed and arranged in conformity with position of the
servomotor 9 (see Fig. 6). In this embodiment, the drive
shaft through-hole 37 is formed and arranged so that the
center thereof is positioned on the center axis of the main
body casing 3 (see Fig. 6).
[0038] In Figs. 5, 6, the front side main body casing 8
constituting the main body casing 3 has in the front sur-
face thereof the unit accommodating recess 11 for ac-
commodating the pump unit 2. Further, the front side

main body casing 8 has in the left-hand side surface
thereof a route portion related to the flow of the fluid to
be measured. The route portion related to the flow of the
fluid to be measured is formed so as to communicated
with the unit accommodating recess 11. Further, the front
side main body casing 8 has therebelow a portion for
integrating the differential pressure detecting portion 6
therewith. This portion is formed such that the route re-
lated to differential pressure detection is continuous with
the vicinity of the unit accommodating recess 11. Further,
the front side main body casing 8 has on the rear surface
thereof a connecting portion for the rear side front body
casing 10 and a portion related to a drive force transmit-
ting portion 40 (see Fig. 7). The portion related to the
drive force transmitting portion 40 is formed so as to be
continuous with the unit accommodating recess 11.
[0039] The unit accommodating recess 11 is formed
in the front surface of the front side main body casing 8
so as to be a circular recess. On the outer side of the
opening edge portion of the unit accommodating recess
11, there is mounted an O-ring 41. To the front side of
the front side main body casing 8, there is mounted the
cover member 4 so as to cover the opening of the unit
accommodating recess 11. The mounting of the cover
member 4 is effected by fastening four bolts 42.
[0040] In the state in which the cover member 4 has
been mounted, the front side main body casing 8 (unit
accommodating recess 11) has the function as a pres-
sure container. That is, in the volumetric flowmeter 1, the
pump unit 2 itself does not need to have the function of
a pressure container. The reason for causing the above-
mentioned components to function as a pressure con-
tainer is to cause a portion of the fluid to be measured to
flow into the unit accommodating recess 11 through the
pressure guide port 33 (see Fig. 8), bringing also the
outer side portion of the pump unit 2 into a wet state with
the fluid filling the same. (The fluid pressures applied to
the inner and outer sides of the pump unit 2 are equal-
ized.)
[0041] At the depth (bottom) of the unit accommodat-
ing recess 11, there are formed a first inflow path 43 and
a first outflow path 44 so as to be matched with the po-
sitions of the fluid inflow port 32 and the fluid outflow port
35, respectively. The first inflow path 43 and the first out-
flow path 44 are formed as route portions related to the
flow of the fluid to be measured. The first inflow path 43
is formed and arranged to be on the lower side, and the
first outflow path 44 is formed and arranged to be on the
upper side. An O-ring 45 is mounted to the periphery of
the opening edge portion of the first outflow path 44 (see
Fig. 10). The route portions related to the flow of the fluid
to be measured will be described in detail below.
[0042] Further, at the depth (bottom) of the unit accom-
modating recess 11, there is formed a rotor shaft through-
hole 46 so as to be matched with the position of the rotor
shaft 36 extending from the pump unit 2 (see Fig. 15).
The rotor shaft through-hole 46 is formed so as to be
continuous with a pressure spacer mounting recess 47
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open in the rear surface of the front side main body casing
8 (see Fig. 7). In Fig. 7, in the pressure spacer mounting
recess 47, there is provided a pressure spacer 48 in a
liquid-tight state (state in which the fluid to be measured
is shut off). The unit accommodating recess 11 side and
the servomotor 9 side are spaced apart from each other
by the pressure spacer 48 (see Fig. 6). The rotor shaft
through-hole 46, the pressure spacer mounting recess
47, and the pressure spacer 48 constitute the portion
related to the drive force transmitting portion 40.
[0043] Here, with reference to Figs. 6 and 7, the com-
ponents of the portion related to the drive force transmit-
ting portion 40, etc. will be named. (First, regarding the
construction of front side main body casing 8, the com-
ponents will be named successively starting from unit
accommodating recess 11 side, and then the compo-
nents on servomotor 9 side will be named.) A specific
description of their operation, etc. will be omitted.
[0044] Reference numeral 49 indicates a shaft cou-
pling. Reference numeral 50 indicates a shaft coupling
detent pin. Reference numeral 51 indicates a driven mag-
net shaft. Reference numeral 52 indicates a driven mag-
net detent pin. Reference numeral 53 indicates a driven
magnet. Reference numeral 54 indicates an E-ring. Ref-
erence numeral 55 indicates a ball bearing.
[0045] Reference numeral 56 indicates a driving mag-
net portion. Reference numeral 57 indicates a driving
magnet mounting screw. Reference numeral 58 indi-
cates a motor adapter. Reference numeral 59 indicates
a motor adapter screw. Reference numeral 60 indicates
motor mounting hardware. Reference numeral 61 indi-
cates a reduction gear mounting bolt. Reference numeral
62 indicates a motor portion mounting bolt.
[0046] As can be seen from the construction of the
portion related to the drive force transmitting portion 40,
in this embodiment, the rotor shaft 36 extending from the
pump unit 2 is driven by a magnetic coupling 63 formed
by the driving magnet portion 56 and the driven magnet
53. In this embodiment, there is adopted a method by
which the rotor shaft 36 is driven by using the magnetic
coupling 63, so not only is there no fear of liquid leakage,
but it is also possible to smoothly rotate the rotor shaft 36.
[0047] The servomotor 9 existing at the rear of the por-
tion related to the drive force transmitting portion 40 is
mounted so as to be accommodated in a main body
mounting portion 64 formed inside the rear side main
body casing 10. The rear side main body casing 10 in
which the main body mounting portion 64 is formed has
an installation base 65 for installing the volumetric flow-
meter 1 at a predetermined position, and extends to the
portion for integrating the differential pressure detecting
means 6 formed below the front side main body casing
8, making it possible to fix the differential pressure de-
tecting means 6 in position.
[0048] The route portion related to the flow of the fluid
to be measured and the route portion related to the dif-
ferential pressure detection will be described mainly with
reference to Figs. 10 through 14. First, the route portion

related to the flow of the fluid to be measured will be
described.
[0049] The first outflow path 44 on the upper side is
formed such that one end thereof is continuous with the
fluid outflow port 35 of the pump unit 2. The first outflow
path 44 is formed so as to extend straight rearwards from
the depth (bottom) of the unit accommodating recess 11,
that is, so as to extend parallel to the axial direction of
the rotor shaft 36 extending from the pump unit 2. In order
to achieve a reduction in the longitudinal dimension of
the volumetric flowmeter 1, the length of the first outflow
path 44 is set minimum. In this embodiment, the length
is set such that the position of the other end of the first
outflow path 44 is on the front side of the central position
in the longitudinal direction of the front side main body
casing 8.
[0050] A first inflow path 43 on the lower side is formed
such that one end thereof is continuous with the fluid
inflow port 32 of the pump unit 2. The first inflow path 43
is formed so as to extend straight rearwards from the
depth (bottom) of the unit accommodating recess 11, that
is, so as to extend parallel to the axial direction of the
rotor shaft 36 extending from the pump unit 2. Further,
the first inflow path 43 is formed so as to be parallel to
the first outflow path 44 on the upper side. The first inflow
path 43 is formed so as to be somewhat shorter than the
first outflow path 44 on the upper side.
[0051] The description of the first inflow path 43 and
the first outflow path 44 will be summarized. The first
inflow path 43 and the first outflow path 44 are open in
the size of the fluid inflow port 32 and the fluid outflow
port 35, and are parallel to each other while maintaining
a fixed distance therebetween. Further, the first outflow
path 44 is formed so as to extend somewhat longer rear-
wards.
[0052] A second outflow path 66 is formed so as to be
continuous with the first outflow path 44 on the upper
side (see Figs. 12, 14). The second outflow path 66 is
formed so as to extend straight in a direction orthogonal
to (to the left in this embodiment) with respect to the axial
direction of the rotor shaft 36 extending from the pump
unit 2. The second outflow path 66 is formed such that
one end thereof is continuous with the first outflow path
44 and that the other end thereof is open in the left-hand
side surface of the front side main body casing 8. The
second outflow path 66 is formed so as to open in the
same size as the first outflow path 44. The second outflow
path 66 and the first outflow path 44 are formed as sub-
stantially L-shaped routes.
[0053] A second inflow path 67 is formed so as to be
continuous with the first inflow path 43 on the lower side.
The second inflow path 67 is formed so as to extend
straight in a direction orthogonal to (to the left in this em-
bodiment) with respect to the axial direction of the rotor
shaft 36 extending from the pump unit 2. Further, the
second inflow path 67 is formed so as to be parallel to
the second outflow path 66. The second inflow path 67
is formed such that one end thereof is continuous with
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the first inflow path 43 and that the other end thereof is
open in the left-hand side surface of the front side main
body casing 8. The second inflow path 67 is formed so
as to open in the same size as the first inflow path 43.
The second inflow path 67 and the first inflow path 43
are formed as substantially L-shaped routes.
[0054] The description of the second inflow path 67
and the second outflow path 66 will be summarized. The
second inflow path 67 and the second outflow path 66
are open in the size of the fluid inflow port 32 and the
flow outflow port 35, respectively, and are parallel to each
other while maintaining a fixed distance therebetween,
extending in the same length to open in the left-hand
surface of the front side main body casing 8.
[0055] The route portion related to the flow of the fluid
to be measured is constituted by the substantially L-
shaped route formed by the second outflow path 66 and
the first outflow path 44 and the substantially L-shaped
path formed by the second inflow path 67 and the fist
inflow path 43. A joint 68 is mounted to each of the open-
ing portions of the second outflow path 66 and the second
inflow path 67 in the left-hand side surface of the front
side main body casing 8. In this embodiment, the first
outflow path 44 corresponds to the opening end portion
of the outflow path opening in the unit accommodating
recess 11. Further, the first inflow path 43 corresponds
to the opening end portion of the inflow path opening in
the unit accommodating recess 11.
[0056] In Fig. 12, a continuation center position 69 of
the second outflow path 66 and the first outflow path 44
and a continuation center position 70 of the second inflow
path 67 and the first inflow path 43 are set so as to be
arranged vertically. In this embodiment, the continuation
center position 70 is set in conformity with the other end
position of the first inflow path 43. Thus, the first outflow
path 44 has some space on the rear side of the contin-
uation center position 69. This space is used for differ-
ential pressure detection. This is why the first outflow
path 44 is set somewhat longer than the first inflow path
43.
[0057] Next, the route portion related to differential
pressure detection will be described.
[0058] One differential pressure detection pressure
guide path 71 (corresponding to differential pressure de-
tection pressure guide path 15 of Fig. 4) is formed so as
to be continuous with the first inflow path 43 on the lower
side. The one differential pressure detection pressure
guide path 71 is formed such that one end thereof is open
between the continuation center position 70 of the sec-
ond inflow path 67 and the first inflow path 43 and one
end of the first inflow path 43. One end of the one differ-
ential pressure detection pressure guide path 71 has the
function of a differential pressure extraction port. The one
differential pressure detection pressure guide path 71 is
formed so as to extend straightly downwards. The one
differential pressure detection pressure guide path 71 is
a path for detecting differential pressure, and its diameter
is set smaller than that of the first inflow path 43.

[0059] The other differential pressure detection pres-
sure guide path 72 (corresponding to differential pressure
detection pressure guide path 15 of Fig. 4) is formed so
as to be continuous with the first outflow path 44 on the
upper side. The other differential pressure detection
pressure guide path 72 is formed such that one end there-
of is open at a position more spaced apart from the fluid
outflow port 35 with respect to the continuation center
position 69 of the second outflow path 66 and the first
outflow path 44. One end of the other differential pressure
detection pressure guide path 72 has the function of a
differential pressure extraction port. In this embodiment,
the other differential pressure detection pressure guide
path 72 is formed in conformity with the end portion po-
sition of the first outflow path 44. The other differential
pressure detection pressure guide path 72 is formed so
as to extend straightly downwards. The other differential
pressure detection pressure guide path 72 is formed so
as to be parallel to the one differential pressure detection
pressure guide path 71. The other differential pressure
detection pressure guide path 72 is a path for detecting
differential pressure, and its diameter is set smaller than
that of the first outflow path 44.
[0060] The description of the one differential pressure
detection pressure guide path 71 and the other differen-
tial pressure detection pressure guide path 72 will be
summarized. The one differential pressure detection
pressure guide path 71 and the other differential pressure
detection pressure guide path 72 are formed so as to be
arranged longitudinally side by side at a predetermined
interval. Further, the one differential pressure detection
pressure guide path 71 is connected on the front side of
the continuation center position 70 of the second inflow
path 67 and the first inflow path 43, and the other differ-
ential pressure detection pressure guide path 72 is con-
nected on the rear side of the continuation center position
69 of the second outflow path 66 and the first outflow
path 44. The connecting positions are set aiming at an
arrangement of high efficiency for the piston 17, etc. of
the differential pressure detecting means 6 (whereby it
is advantageously possible to achieve a reduction in the
longitudinal dimension of the volumetric flowmeter 1 even
if the differential pressure detecting means 6 is integrated
with the front side main body casing 8. (For example, if
the one differential pressure detection pressure guide
path 71 is shifted rearwards, it is necessary to shift the
components of the differential pressure detecting means
6 rearwards by this shifting amount, resulting in a rear-
wardly enlarged structure).)
[0061] A differential pressure detecting portion 73 (cor-
responding to the differential pressure detecting portion
16 of Fig. 4) is formed at the other ends of the one dif-
ferential pressure detection pressure guide path 71 and
the other differential pressure detection pressure guide
path 72 so as to be continuous therewith.
[0062] Here, the specific components of the differential
pressure detecting means 6 and the portions related
thereto will be named. A description of their operation,
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etc. will be omitted. (The description given with reference
to Fig. 4 is to be referred to.)
[0063] Reference numeral 17 indicates a piston. Ref-
erence numeral 18 indicates a light emission side pho-
toelectric sensor. Reference numeral 19 indicates a light
emission side photoelectric sensor. Those are basically
the same as those shown in Fig. 4.
[0064] Reference numeral 74 indicates a photoelectric
sensor case (see Fig. 5). Reference numeral 75 indicates
a photoelectric sensor mounting plate. Reference numer-
al 76 indicates photoelectric sensor packing. Reference
numeral 77 indicates glass-paned window packing. Ref-
erence numeral 78 indicates a photoelectric sensor
mounting bolt. Reference numeral 79 indicates tempered
glass. Reference numeral 80 indicates a tempered glass
O-ring. Reference numeral 81 indicates a photoelectric
sensor positioning pin. Reference numeral 82 indicates
photoelectric sensor case mounting bolts.
[0065] Reference numeral 83 indicates a cylinder front
side cover. Reference numeral 84 indicates a sleeve (see
Fig. 6). Reference numeral 85 indicates a cylinder cover
O-ring. Reference numeral 86 indicates a cylinder rear
side cover. The sleeve 84 has a portion 87 matching a
part of the other differential pressure detection pressure
guide path 72 with the position of the piston 17.
[0066] As described above with reference to Figs. 1
through 15, in the positive displacement flowmeter 1, the
path portion related to the flow of the fluid to be measured
and the path portion related to the pressure difference
detection are formed in special structures. Further, due
to the adoption of the structure in which the pressure
difference detecting means 6 is integrated with the main
body casing 3 (front side main body casing 8), it is pos-
sible to achieve a marked improvement over the prior art
in terms of precision in pressure difference detection.
Further, due to the adoption of such a special structure,
it is possible to shorten the positive displacement flow-
meter 1 itself in the longitudinal direction.
[0067] Apart from this, regarding the effects and the
like of the volumetric flowmeter 1, the volumetric flowm-
eter 1 has a construction in which the pump unit 2 having
the pump portion 12 is accommodated in the unit accom-
modating recess 11 of the main body casing 3 (front side
main body casing 8) to be covered with the cover member
4, with the unit accommodating recess 11 and the cover
member 4 forming a portion functioning as a pressure
container. The pump unit 2 has a construction in which
the fluid to be measured flows within the inner space
thereof and in which the entire outer space thereof is
filled with the fluid to be measured. In the pump unit 2,
the fluid pressures applied to the inner and outer side
thereof are equalized.
[0068] In the volumetric flowmeter 1, it is the cover
member 4 functioning, for example, as a pressure con-
tainer that undergoes temporary deformation due to fluid
pressure, and the pump unit 2 itself undergoes no defor-
mation. Thus, the volumetric flowmeter 1 is capable of
high precision measurement.

[0069] In the volumetric flowmeter 1, there is no need
for the pump portion casing 25 of the pump unit 2 to be
formed as a pressure container, so it is possible to reduce
the wall thickness, for example, of the pump portion cas-
ing 25. Thus, the pump unit 2 can be relatively small. (By
making the size of the pump unit 2 relatively small, it is
also possible to realize a satisfactory workability at the
time of replacement.)
[0070] Further, in the volumetric flowmeter 1, the rotor
shaft 36 is driven through the magnetic joint 63, so not
only is there no fear of liquid leakage, but it is also possible
to smoothly rotate the rotor shaft 36. Thus, as compared
with the prior art, the volumetric flowmeter 1 helps to
achieve an improvement in terms of performance and
maintenance. (Although there is not yielded such effects,
it is also possible to adopt a construction in which driving
is effected by using a conventional seal member.)
[0071] Further, due to its construction in which the rotor
shafts 36, 39 are of a center-crank-like structure, the vol-
umetric flowmeter 1 can stabilize the rotation of the rotors
14. Due to the center-crank-like structure of the rotor
shafts 36, 39, there is no need to set the axial length large
as in the case of the cantilever-like structure, with the
result that it is possible to reduce the size of the pump
portion 12.
[0072] Further, in the volumetric flowmeter 1, the pump
portion casing 25 of the pump unit 2 is formed by three
separable plates, one of which can be replaced according
to the size of the rotors 14, so it is also possible to take
into consideration the ease with which replacement is
performed when the flow rate range is changed.
[0073] Further, as a matter of course, the present in-
vention allows various modifications without departing
from the gist of the present invention.

Claims

1. A path structure related to a flow of a fluid to be meas-
ured and pressure difference detection in a servo
type volumetric flowmeter, comprising:

assuming that an axial direction of a rotor shaft
is a longitudinal direction, an outflow port for the
fluid to be measured and an inflow port for the
fluid to be measured formed in a metering cham-
ber so as to be above and below, respectively,
an engagement portion of a first rotor and a sec-
ond rotor having this rotor shaft;
a first outflow path extending in the axial direc-
tion formed in a main body casing so as to be
continuous with the outflow port for the fluid to
be measured situated on an upper side;
a first inflow path extending in the axial direction
formed in the main body casing so as to be con-
tinuous with the inflow port for the fluid to be
measured situated on a lower side;
a second outflow path extending in an orthogo-
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nal direction to the axial direction formed in the
main body casing so as to be continuous with
the first outflow path of the first outflow path and
the first inflow path, which are parallel to each
other;
a second inflow path extending in the orthogonal
direction so as to be continuous with the first
inflow path and parallel to the second outflow
path formed in the main body casing;
one pressure difference detection connecting
path formed in the main body casing, one end
of which is open to the first inflow path at a po-
sition between a continuation center position of
the first inflow path and the second inflow path
and the inflow port for the fluid to be measured,
and which extends so as not to overlap the sec-
ond inflow path;
another pressure difference detection connect-
ing path formed in the main body casing, one
end of which is open to the first outflow path at
a position farther away from the outflow port for
the fluid to be measured with respect to a con-
tinuation center position of the first outflow path
and the second outflow path, which extends so
as not to overlap the second outflow path, and
which is parallel to the one pressure difference
detection connecting path; and
a pressure difference detecting portion formed
in the main body casing so as to be continuous
with the other end of the one pressure difference
detection connecting path and with the other end
of the other pressure difference detection con-
necting path.

2. A path structure related to a flow of a fluid to be meas-
ured and pressure difference detection in a servo
type volumetric flowmeter according to Claim 1,
wherein the second outflow path and the second in-
flow path are formed so as to extend to left or to right,
and
wherein the one pressure difference detection con-
necting path and the other pressure difference de-
tection connecting path are formed so as to extend
downwards or upwards.
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