
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

48
3 

44
2

A
1

(Cont. next page)

TEPZZ¥48¥44 A_T
(11) EP 3 483 442 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
15.05.2019 Bulletin 2019/20

(21) Application number: 18204974.2

(22) Date of filing: 07.11.2018

(51) Int Cl.:
F04B 43/12 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 10.11.2017 JP 2017217712

(71) Applicant: Takasago Electric, Inc.
Nagoya-shi, Aichi 458-8522 (JP)

(72) Inventor: HAYASHI, Yutaka
Nagoya-shi, Aichi 458-8522 (JP)

(74) Representative: Kramer Barske Schmidtchen 
Patentanwälte PartG mbB
European Patent Attorneys 
Landsberger Strasse 300
80687 München (DE)

(54) PERISTALTIC PUMP DEVICE

(57) A peristaltic pump device is provided with a tube allowing the passage of a fluid, a tube holder holding the tube,
and a base to which the tube holder is fitted. A rotor is attached rotatably onto the base, and rollers are pivotally supported
on the rotor and configured to rotate while pressing and crushing the tube. A substantially U-shaped tube holding groove
is formed on a bonded surface of the tube holder on the base side. A depth of the tube holding groove is formed to be
shorter than an outer diameter of the tube. When the tube is inserted into the tube holding groove, the tube is held inside
the tube holding groove by a frictional resistance caused by a restoring elastic force of the tube.
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Description

1. FIELD OF THE INVENTION

[0001] The present invention relates to a peristaltic
pump device that supplies a micro-fluid such as various
reagents through a tube, and specifically, to a peristaltic
pump device which a tube can be easily attached to and
removed from, and which can be downsized.

2. DESCRIPTION OF RELATED ART

[0002] Conventionally, a peristaltic pump (peristalsis
pump) is known through JP No. 2007-523284A, etc.,
which includes a plurality of rollers pivotally supported
rotatably on a circular rotor, and sends a fluid inside a
tube while pressing an outer circumferential surface of
each roller of the rotor against the tube and rotating the
rotor.
[0003] However, the type of conventional peristaltic
pump is configured so that a circular rotor that is rotary-
driven by a motor pivotally supports a plurality of rollers
rotatably on an outer circumferential portion of the rotor,
spindles of the respective rollers are located in directions
at right angles to a rotary shaft of the rotor, and when the
rotor rotates, the outer circumferential surfaces of the
respective rollers are pressed against the tube (flexible
conduit tube), and while the rollers of the rotor are
pressed in order against the tube and rotationally moved,
the peristaltic pump sends a fluid.
[0004] Therefore, a reactive force of a load to press
the tube by each roller is applied perpendicularly to the
rotary shaft of the motor, so that a rotational load of the
motor increases, and in particular, in a small-sized peri-
staltic pump device to be used to perform cell culturing,
reagent screening, and chemical analysis, etc., by flow-
ing a micro-fluid such as various reagents through a mi-
crofluidic flow path, the motor increases in size, and this
poses a problem in which it is difficult to downsize the
pump as a whole.
[0005] In this type of a peristaltic pump, normally, the
portion of the tube cannot be easily removed from a pump
casing including the rotor. This poses a problem in which,
when supplying a chemical, etc., the tube cannot be eas-
ily brought into contact with and removably fitted to the
roller portion of the rotor, and the used tube cannot be
easily disposed of or cleaned.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to provide
a peristaltic pump device which a tube serving as a flow
path can be easily attached to and removed from, and
which can be downsized. The object of the present in-
vention can be achieved by a peristaltic pump device
configured as described below.
[0007] That is, a peristaltic pump device according to
the present invention includes a tube allowing the pas-

sage of a fluid, a tube holder holding the tube, a base to
which the tube holder is fitted, a rotor attached rotatably
onto the base, and at least one roller pivotally supported
on the rotor and configured to rotate while pressing and
crushing the tube, wherein a tube holding groove is
formed on a bonded surface of the tube holder on the
base side, a depth of the tube holding groove is formed
to be shorter than an outer diameter of the tube, and the
depth of the tube holding groove is formed so that, when
the tube is inserted into the tube holding groove, the tube
is held inside the tube holding groove by a frictional re-
sistance caused by a restoring elastic force of the tube.
[0008] According to the peristaltic pump device of the
present invention, a tube holding groove is formed on a
bonded surface of the tube holder on the base side, and
a depth of the tube holding groove is formed to be shorter
than an outer diameter of the tube and set so that, when
the tube is inserted into the tube holding groove, the tube
is held inside the tube holding groove by a frictional re-
sistance caused by a restoring elastic force of the tube,
and therefore, by removing the tube holder from the base,
the tube can be easily removed from the tube holding
groove of the tube holder. The tube holder can be formed
to be very thin, so that the peristaltic pump device can
be sufficiently downsized.
[0009] Here, a configuration can be adopted in which,
on the bonded surface of the tube holder on the base
side, a concave portion is formed so as to allow a portion
of the rotor to enter, and at substantially the center of the
bonded surface, a positioning convex portion to be posi-
tioned by contact with the surface of the rotor is provided.
With this configuration, excessive pressing and crushing
of the tube due to variation in dimensions of the respec-
tive members, variation in elastic force of a spring mem-
ber, variation in inner and outer diameters of the tube, or
variation in elasticity of the tube among products can be
prevented, and the pressing and crushing amount can
be fixed. It is preferable that the rotor is held on the base
movably in an axial direction, and a spring member con-
figured to bias the rotor to the tube holder side is provided.
The tube is preferably configured to be exposed so as to
become removable when the tube holder is removed
from the base.
[0010] Here, a projecting amount of the tube from the
tube holding groove is preferably formed to be larger than
an inner diameter of the tube. With this configuration,
when the roller presses and crushes the tube, a proper
pressing and crushing amount of the tube can be se-
cured.
[0011] The peristaltic pump device of the present in-
vention enables the tube serving as a flow path to be
easily attached to and removed from the peristaltic pump
device, and the device can be downsized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]
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Fig. 1 is a perspective view of a peristaltic pump de-
vice according to the present invention.
Fig. 2 is a perspective view of the same peristaltic
pump device, viewed from a changed angle direc-
tion.
Fig. 3 is a perspective view showing a state where
a tube holder is removed.
Fig. 4 is a perspective view showing a state where
the tube holder is removed, viewed from below.
Fig. 5 is an exploded perspective view of the peri-
staltic pump device.
Fig. 6 is an exploded perspective view of a rotor.
Fig. 7 is a bottom view of the tube holder.
Fig. 8 is a sectional view taken along the line VIII-
VIII in Fig. 7.
Fig. 9 is a sectional view taken along the line IX-IX
in Fig. 7.
Fig. 10 is a sectional view along a longitudinal direc-
tion of the peristaltic pump device.
Fig. 11 is a sectional view along a longitudinal direc-
tion of the peristaltic pump in use.
Fig. 12 is a sectional view of the same peristaltic
pump device in a state where the tube holder is re-
moved.
Fig. 13 is a partial sectional view showing an inner
diameter of a tube and a projecting amount of the
tube.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0013] Hereinafter, the present invention is described
based on embodiments shown in the drawings. The
present invention is not limited to the embodiments. All
modifications within requirements of the claims or equiv-
alents regarding the requirements shall be included in
the scope of the claims.
[0014] A peristaltic pump device of the present inven-
tion includes a tube 9 that allows the passage of a fluid,
a tube holder 2 that holds the tube 9, a base 1 to which
the tube holder 2 is fitted, a rotor 3 attached rotatably
onto the base 1, and rollers 31 that are pivotally supported
on the rotor 3 and rotate while pressing and crushing the
tube 9.
[0015] The tube holder 2 includes, as shown in Fig. 4,
a plate-shaped main body 20, and on an inner side at
one side of the plate-shaped main body 20, that is, at the
rotor 3 side, a concave portion 22 is formed so as to allow
the rollers 31 to enter, and at the other side, a contact
portion 25 that comes into contact with the upper surface
of a cover 11 of the base 1 is formed. The plate-shaped
main body 20 of the tube holder 2 is formed to be thick
at the contact portion 25 that comes into contact with the
upper surface of the cover 11 of the base 1, and thin at
the portion of the concave portion 22 that the rollers 31
of the rotor 3 enter.
[0016] As shown in Fig. 4 and Fig. 7, a substantially
U-shaped tube holding groove 21 is formed continuously
to these concave portion 22 and contact portion 25. The

substantially U-shaped tube holding groove 21 opens
outward at a side surface of the contact portion 25, and
is formed so that the tube 9 is bent into a U shape and
led in and led out of the pump.
[0017] A depth f1 of the tube holding groove 21 in the
concave portion 22 is formed to be, as shown in Fig. 9,
shorter than an outer diameter r1 of the tube 9, and a
width w1 of the tube holding groove 21 is formed to be,
as shown in Fig. 7, longer than an outer diameter r1 of
the tube 9. A depth f2 of the tube holding groove 21 in
the contact portion 25 is formed to be, as shown in Fig.
9, substantially equal to the outer diameter r1 of the tube
9.
[0018] Accordingly, when the tube 9 is bent into a U
shape and inserted into the tube holding groove 21, by
a frictional resistance caused by a restoring elastic force
of the tube 9, the tube 9 is reliably held inside the tube
holding groove 21 in the contact portion 25. In addition,
the tube 9 inside the tube holding groove 21 in the con-
cave portion 22 can be excellently pressed and crushed
by the rollers 31.
[0019] As shown in Fig. 13, a projecting amount r3 of
the tube 9, that is, an amount of projection of the tube 9
from the tube holding groove 21 (outer diameter r1 - depth
f1) is formed to be larger than an inner diameter r2 of the
tube 9. Accordingly, when the rollers 31 press and crush
the tube 9, a proper pressing and crushing amount of the
tube 9 is secured.
[0020] The tube 9 is a very thin tube with, for example,
an outer diameter of approximately 2 mm and an inner
diameter of approximately 0.5 mm, and is formed of a
flexible material with flexibility such as thermoplastic
elastomer and silicone rubber, and generates an excel-
lent restoring elastic force when being bent into a U shape
to form an arc-shaped flow path and when being pressed
and crushed by the rollers 31. The tube holding groove
21 is formed into the U shape as shown in Fig. 7, however,
the tube holding groove may be arc-shaped as long as
it is along a rotational trajectory of the rollers 31 and caus-
es the tube bent and inserted into the groove to generate
a restoring elastic force.
[0021] The tube holder 2 is removably located on the
base 1, and between the upper surface of the base 1 and
the tube holder 2, an attaching retainer 4 to retain the
tube holder 2 is provided. The attaching retainer 4 in-
cludes magnet-made retaining shafts 4a attached to ei-
ther one of the tube holder 2 and the base 1, and retaining
holes 4b provided in the other one of the tube holder 2
and the base 1. In the present embodiment, the retaining
shafts 4a are provided to project on the surface of the
base 1, the retaining holes 4b are formed in a lower sur-
face of the tube holder 2 so as to allow the retaining shafts
4 to be closely inserted, and as shown in Fig. 8 and Fig.
9, magnet pieces 4c are attached inside the retaining
holes 4b.
[0022] As shown in Fig. 4, at four corners of an inside
surface of the tube holder 2, the retaining holes 4b of the
attaching retainer 4 are formed, and to the inner sides of
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these retaining holes 4b, the magnet pieces 4c are at-
tached. At fixed positions on the base 1, that is, at four
positions corresponding to the retaining holes 4b, the
magnet-made retaining shafts 4a are provided to project
upward. When the four retaining shafts 4a are inserted
into the respective retaining holes 4b, the retaining shafts
4a are closely fitted in the retaining holes 4b, and the
magnet pieces 4c and the retaining shafts 4a made of
magnets attract each other. Accordingly, the tube holder
2 in an accurately positioned state is removably fitted to
the base 1 without backlash. Ones of the magnet-made
retaining shafts 4a and the magnet pieces 4 may be mag-
netic bodies such as stainless steel.
[0023] Further, as shown in Fig. 4, on a surface of the
tube holder 2 on the base 1 side, the concave portion 22
is formed so as to allow a portion of the rotor 3 to enter,
and at substantially the center of the concave surface, a
positioning convex portion 23 to be positioned by contact
with the surface of the rotor 3 is provided. That is, at
substantially the center of the concave portion 22 of the
tube holder 2, a pin-shaped positioning convex portion
23 is provided to project downward.
[0024] This positioning convex portion 23 comes into
contact with the upper surface of the rotor 3 when the
tube holder 2 is attached to a position to cover the rotor
3 on the base 1, and accordingly, the attaching position
of the tube holder 2 to the base 1 (a position with respect
to the rotor 3) is accurately set.
[0025] The rotor 3 is fitted onto a rotary shaft 6 provided
vertically in the base 1, movably in the axial direction
(vertical direction in Fig. 10) and rotatably together with
the rotary shaft 6. As shown in Fig. 10, a spring member
(coil spring) 8 is fitted onto the rotary shaft 6, and the
spring member 8 biases the rotor 3 to the tube holder 2
side. The pressing and crushing amount of the tube 9 is
determined by the position of the tube 9 with respect to
the roller 31 and a spring force of the spring member 8,
and the spring force of the spring member 8 is set so that
a proper pressing and crushing amount is generated.
[0026] The base 1 includes a case 10 formed into a
substantially rectangular parallelepiped shape, and the
upper surface of the case 10 is covered by a plate-shaped
cover 11. As shown in Fig. 5, at an end portion of the
cover 11, a circular opening 12 is formed, and the rotor
3 is fitted so that an upper portion of the rotor 3 pivotally
supported inside the case 10 is exposed and slightly
projects upward from the circular opening 12. The rotor
3 is pivotally supported on the rotary shaft 6 pivotally
supported vertically inside the circular opening 12, biased
upward by the spring member 8, and accordingly located
inside the circular opening 12 in a state where the rotor
is biased upward by an elastic force.
[0027] As shown in Fig. 5, to a terminal end portion of
the inside of the case 10, a motor 7 is attached sideways
so as to become parallel to a longitudinal direction of the
case 10. Near a front end portion of the inside of the case
10, the rotary shaft 6 is supported in the vertical direction
(longitudinal direction) in Fig. 10 rotatably via a bearing.

A spur gear 14 is pivotally fitted to the rotary shaft 6, and
the rotary shaft 6 is coordinated with a gear mechanism
5 including pluralities of spur gears and pinions, via the
spur gear 14. With an input side of the gear mechanism
5, an output shaft of the motor 7 is coordinated via a worm
13. Accordingly, when the motor 7 is activated, the rotary
shaft 6 and the rotor 3 are rotary-driven at a low speed
via the gear mechanism 5.
[0028] As shown in Fig. 10, the gear mechanism 5 is
configured so that the spur gear 14 attached to the rotary
shaft 6 is meshed with a pinion 52 of an adjacent rotary
shaft 51, and a spur gear 53 coaxial with the pinion 52
is meshed with a pinion 55 of an adjacent rotary shaft
54. Further, a spur gear 56 coaxial with the pinion 55 is
meshed with a pinion 58 of an adjacent rotary shaft 57,
and a spur gear 59 coaxial with the pinion 58 is meshed
with the worm 13 provided on an output shaft of the motor
7. The number of rotations of the output shaft of the motor
7 is reduced by this gear mechanism 5, and rotary-drives
the rotary shaft 6 of the rotor 3 at a low speed. This gear
mechanism 5 is configured to be thin so as to reduce a
thickness of the base 1, and further, by housing the small-
sized motor 7 sideways inside the case 10, the thickness
of the base 1 is minimized.
[0029] The rotor 3 is configured to include a discoid
substrate 32 in which openings 32a for three rollers 31
are formed, rollers 31 located inside the respective open-
ings 32a, and a discoid cover 33 covered on the substrate
32 from above the rollers 31 and fixed. In the discoid
substrate 32, three openings 32a are formed on the cir-
cumference at even intervals, that is, at intervals of ap-
proximately 120 degrees, and at a circumferential edge
portion of the substrate 32, a flange 32b is formed.
[0030] The flange 32b is formed so that, as shown in
Fig. 6, when the rotor 3 is inserted into the circular open-
ing 12 from the inside of the circular opening 12 of the
cover 11 of the base 1, the flange 32b becomes contacta-
ble with the inside of the cover 11, and an ascending limit
of the rotor 3 that is biased upward by the spring member
8 is set by this flange 32b. As shown in Fig. 10, at the
center of a bottom portion of the substrate 32 of the rotor
3, a shaft hole 32c is opened, and a tip end of the rotary
shaft 6 is rotatably fitted in this shaft hole 32c.
[0031] As shown in Fig. 6 and Fig. 10, in the cover 33
as well, three openings 33a are formed at even intervals
at positions corresponding to the respective openings
32a of the substrate 32. The rollers 32 provided with spin-
dles 31a on their axes are respectively housed inside the
openings 32a provided in the substrate 32, and the spin-
dles 31 a are positioned on the substrate 32 and covered
by a cover 33 from above.
[0032] Accordingly, by the cover 33, the spindles 31a
of the rollers 31 are held rotatably between the cover 33
and the substrate 32. In this state, fixing screws 34 are
inserted into the holes 33b to fasten and fix the cover 33
and the substrate 32. Accordingly, the three rollers 31
are held on the substrate 32 radially at intervals of ap-
proximately 120 degrees so as to be rotatable via the
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spindles 31a. The rotor 3 including such rollers 31 holds
the respective rollers 31 rotatably and is pivotally sup-
ported in a state where, as shown in Fig. 10, upper por-
tions of the respective rollers 31 are exposed from the
openings 33a of the cover 33 and project.
[0033] When the rotor 3 is attached to the base 1, as
shown in Fig. 5, onto the rotary shaft 6 of the base 1, the
shaft hole 32c at the center of the substrate bottom por-
tion of the rotor 3 is fitted, and from above these, the
cover 11 is covered and attached onto the case 10. As
shown in Fig. 5, the spring member 8 is fitted onto the
rotary shaft 6 in advance. Accordingly, the rotor 3 is at-
tached onto the base 1 in a state where upper portions
of the respective rollers 31 project and the rotor is biased
upward by the spring member 8.
[0034] Next, a usage form and operation of the peri-
staltic pump device configured as described above are
described. This peristaltic pump device is used to supply,
for example, a micro-fluid such as various reagents by
flowing the micro-fluid through the flow path in the tube 9.
[0035] The tube 9 to be used is inserted into the tube
holding groove 21 on the inside surface of the tube holder
2 as shown in Fig. 7 after the tube holder 2 is removed.
At this time, the substantially linear tube 9 in a free state
is bent into a U shape and fitted into the tube holding
groove 21, and at this time, the tube 9 itself generates a
restoring elastic force, and an outside surface of the tube
9 in the bent state comes into contact with the inner sur-
face of the tube holding groove 21.
[0036] Accordingly, a frictional resistance is generated
between the tube 9 and the tube holding groove 21, the
tube 9 is held inside the tube holding groove 21, and is
excellently held even in a state where the tube holder 2
is reversed. In particular, the tube 9 is held in an excel-
lently pressed and crushed form by the tube holding
groove 21 in the concave portion 22 of the tube holder
2, and excellent holding performance is secured inside
the deep tube holding groove 21 in the contact portion 25.
[0037] As described above, only by removing the tube
holder 2 and inserting the tube 9 into the tube holding
groove 21, the tube 9 can be easily set at a proper posi-
tion, and reliably held at a fixed position. When the tube
9 is replaced for each use, the tube can be very easily
replaced, and the tube can be easily disposed of after
use.
[0038] Next, the tube holder 2 in which the tube 9 is
set is attached to a position covering the rotor 3 of the
base 1. At this time, as shown in Fig. 12, only by fitting
the retaining holes 4b of the tube holder 2 to the retaining
shafts 4a provided to project on the base 1, the tube
holder 2 can be easily attached. That is, when the retain-
ing holes 4b of the tube holder 2 are fitted to the retaining
shafts 4a, the retaining shafts 4a closely enter the insides
of the retaining holes 4b and are attracted to the magnetic
pieces 4c, and the tube holder 2 can be accordingly easily
attached to a fixed position on the base 1 without back-
lash.
[0039] When the tube holder 2 is attached to a fixed

position on the base 1, as shown in Fig. 11, the rollers
31 are made to press and crush the tube 9 by a biasing
force of the spring member 8. In this state, as shown in
Fig. 11, the positioning convex portion 23 of the tube
holder 2 comes into contact with the center of the upper
surface of the rotor 3. Therefore, even when the dimen-
sions of the respective members vary, the inner and outer
diameters and the elastic force of the tube 9 vary, and
the spring force of the spring member 8 varies among
products, the tube 9 can be pressed and crushed by a
constant pressing and crushing amount.
[0040] In this state, when the motor 7 is activated, the
rotor 3 rotates and the rollers 31 freely rotate while press-
ing and crushing the tube 9. At this time, a load of pressing
the tube 9 by the rollers 31 is applied parallel to the rotary
shaft 6. Therefore, a rate at which a rotational load of the
rotor 3 increases due to the pressing load of the rollers
31 is very small. Therefore, even with the motor 7 that is
very small in size and has a low output, the rotor 3 can
be rotary-driven and a liquid inside the tube 9 can be
sent, so that the device is used for supply of a chemical,
etc.
[0041] Then, after use, as shown in Fig. 12, the tube
holder 2 is removed from the upper surface of the base
1, and the tube 9 is removed from the tube holding groove
21 of the tube holder 2. At this time, since fixtures such
as fixing screws or hooks are not used for attachment
and removal of the tube holder 2, a user can easily attach
or remove the tube holder 2 only by grasping the tube
holder 2 by his/her fingers.
[0042] As described above, in the peristaltic pump de-
vice configured as described above, a tube holding
groove 21 is formed on a bonded surface of the tube
holder 2 on the base 1 side, and the depth f1 (Fig. 9) of
the tube holding groove 21 is formed to be shorter than
the outer diameter r1 (Fig. 7) of the tube 9, and when the
tube 9 is inserted into the tube holding groove 21, by a
frictional resistance caused by a restoring elastic force
of the tube 9, the tube 9 is held inside the tube holding
groove 21, so that by removing the tube holder 2 from
the base 1, the tube 9 can be easily removed from the
tube holding groove 21 of the tube holder 2. In addition,
the tube holder 2 can be formed to be very thin, so that
the peristaltic pump device can be sufficiently downsized.
[0043] It is explicitly stated that all features disclosed
in the description and/or the claims are intended to be
disclosed separately and independently from each other
for the purpose of original disclosure as well as for the
purpose of restricting the claimed invention independent
of the composition of the features in the embodiments
and/or the claims. It is explicitly stated that all value rang-
es or indications of groups of entities disclose every pos-
sible intermediate value or intermediate entity for the pur-
pose of original disclosure as well as for the purpose of
restricting the claimed invention, in particular as limits of
value ranges.
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Claims

1. A peristaltic pump device comprising:

a tube allowing the passage of a fluid;
a tube holder holding the tube;
a base to which the tube holder is fitted;
a rotor attached rotatably onto the base; and
at least one roller pivotally supported on the rotor
and configured to rotate while pressing and
crushing the tube, wherein
a tube holding groove is formed on a bonded
surface of the tube holder on the base side,
a depth of the tube holding groove is formed to
be shorter than an outer diameter of the tube,
and
the depth of the tube holding groove is formed
so that, when the tube is inserted into the tube
holding groove, the tube is held inside the tube
holding groove by a frictional resistance caused
by a restoring elastic force of the tube.

2. The peristaltic pump device according to Claim 1,
wherein
on the bonded surface of the tube holder on the base
side, a concave portion is formed so as to allow a
portion of the rotor to enter, and at substantially the
center of the bonded surface, a positioning convex
portion to be positioned by contact with the surface
of the rotor is provided.

3. The peristaltic pump device according to Claim 1,
wherein
the peristaltic pump device is configured so that the
tube is exposed so as to become removable when
the tube holder is removed from the base.

4. The peristaltic pump device according to Claim 1,
wherein
the rotor is held on the base movably in an axial
direction, and a spring member configured to bias
the rotor to the tube holder side is provided.

5. The peristaltic pump device according to Claim 1,
wherein
a projecting amount of the tube from the tube holding
groove is formed to be larger than an inner diameter
of the tube.
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