(12) STANDARD PATENT (11) Application No. AU 2013294635 B2
(19) AUSTRALIAN PATENT OFFICE

(54)

(61)

(21)
(87)
(30)

(31)

(43)

(44)

(71)

(72)

(74)

(56)

Title
Clamp device

International Patent Classification(s)
F16L 23/08 (2006.01)

Application No: 2013294635 (22) Date of Filing:  2013.07.11
WIPO No: WO14/016721

Priority Data

Number (32) Date (33) Country
2012-164777 2012.07.25 JP
Publication Date: 2014.01.30

Accepted Journal Date: 2015.11.26

Applicant(s)
Aisin Takaoka Co., Ltd.

Inventor(s)
Sato, Katsuya

Agent / Attorney
Davies Collison Cave, Level 15 1 Nicholson Street, MELBOURNE, VIC, 3000

Related Art
JP2008202791A
US6464268B1




wO 2014/016721 AT I I0E VD000 00 OO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

~o
é

=

\

(10) International Publication Number

WO 2014/016721 A1l

(1)

21

(22)

(25)
(26)
(30)

a1

72)

74)

81)

30 January 2014 (30.01.2014) WIPOIPCT
International Patent Classification:
F16L 23/08 (2006.01)
International Application Number:
PCT/IB2013/055687

International Filing Date:
11 July 2013 (11.07.2013)

Filing Language: English
Publication Language: English
Priority Data:

2012-164777 25 July 2012 (25.07.2012) JP

Applicant: AISIN TAKAOKA CO., LTD. [JP/JP]; 1
Tennoh, Takaoka Shin-machi, Toyota-shi, Aichi 4738501
JP).

Inventor: SATO, Katsuya; c/o AISIN TAKAOKA CO.,
LTD., 1 Tennoh, Takaoka Shin-machi, Toyota-shi, Aichi
4738501 (JP).

Agent: KATO, Asamichi; c/o A. Kato & Associates, 20-
12, Shin-Yokohama 3-chome, Kohoku-ku, Yokohama-shi,
Kanagawa 2220033 (JP).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, KE, KG, KN, KP, KR, KZ,
LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54)
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(57) Abstract: A clamp device to develop a flange fastening force relatively larger than heretofore with a nut clamp torque relatively
smaller than heretofore is provided. A main clamp body (10) includes an elongated tightening groove (13) of a U- or V-shaped trans-
verse cross-section delimited by a pair of groove-forming wall sections. First and second lobe parts (15) are disposed in the vicinity
of end portions of two such tightening grooves. The main clamp body presents a ring shape when bolt (22) and nut (23) are mounted
in position on the lobe parts (15) disposed facing each other. Each of the lobe parts (15) includes pair of sidewall sections (51) re-
spectively contiguous to the pair groove delimiting wall sections that delimit the tightening groove (13). Each lobe part also includes
a curved outer end wall section (52) interconnecting the pair of sidewall sections at an outer end of each lobe part and a seat surface
wall section (53) contiguous to the pair of sidewall sections and to the outer end wall section. The seat surface wall section provides
a seat surface for bolt or nut. An arcuately shaped fulcrum part (54) is formed on the curved outer end wall section (52) of each lobe
part (15) to extend along the curving direction of the outer end wall section.
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Description

Title of Invention: CLAMP DEVICE

Technical Field

(CROSS-REFERENCE TO RELATED APPLICATIONS)

The present application claims priority based on JP Patent Application 2012-164777
filed in Japan on July 25, 2012, whose entire disclosure is incorporated by reference
into the present Application.

This invention relates to a clamp device including a substantially ring-shaped or a C-
shaped main body, a bolt and a nut, with the ring-shaped main body including a pair of
elongated grooved parts each having a U- or V-shaped transverse cross-section. By
screw-tightening the bolt and nut, a fastening force can be exerted to objects placed for
fastening within the tightening grooved parts.

Background

The above mentioned clamp device is used for interconnecting piping components in
an exhaust system for an automotive engine, as an example (inter alia piping
components for a turbo-charger). Several pertinent techniques have so far been applied
for patent or utility model. Examples of these techniques include 'Clamp for su-
percharger' disclosed in Patent Literature 1, 'Fixed bolt type coupling' disclosed in
Patent Literature 2 and 'Ring-shaped clamp' disclosed in Patent Literature 3. In
particular, the basic structure of the ring-shaped clamp, disclosed in Patent Literature
3, is rather similar to the structure of the clamp device which is indicated herein in
Fig.1 to Fig.3 and which is referred to herein as Comparative Example (Related Art
Example). In the following, the clamp device (Comparative Example) shown herein in
Fig.1 to Fig.3 will be illustrated in place of discussing the related art technique.

Referring to Fig.1 to Fig.3, the clamp device, the present invention is to be compared
to, includes a main clamp body 10, a connecting ring 21, a bolt 22 and a nut 23. The
main clamp body 10 is made up by upper and lower pair clamp members 11, 12. The
upper clamp member 11, that is, a first clamp member, and the lower clamp member
12, that is, a second clamp member, are semi-arcuately shaped. Each of the first and
second clamp members has its inner rim side formed with an elongated tightening
groove 13 having a U- or V-shaped transverse cross-section. Each of the first and
second clamp members 11, 12 includes a curled part 14 at its one end, while including
a lobe part 15 at its opposite end. The curled part 14 of the first clamp member 11 and
the curled part 14 of the second clamp member 12 are interconnected by the
connecting ring 21, so that the two clamp members 11, 12 may be rotated relative to
one another, that is, moved in a opening or closing direction, about a site of the inter-

connection as the center of rotation. With the lobe part 15 of the first clamp member 11



WO 2014/016721 PCT/IB2013/055687

[0004]

[0005]

[0006]

(first lobe part) located in a facing relationship and in proximity to the lobe part 15 of
the second clamp member 12 (second lobe part), the clamp body 10, made up by the
two clamp members, presents a C-shape when viewed from the front side. In this Com-
parative Example, the bolt 22 has its head welded to the first lobe part, while having its
shank passed through a through-hole, not shown, bored in the second lobe part. The

nut 23 is screwed onto a portion of the shank of the bolt 22 protruded from the
underside of the lobe part, whereby the main clamp body 10 as a whole is toroidally-

shaped when viewed from the front side.
As may be viewed from Fig.1 to Fig.3, each of the first and second lobe parts 15

includes a pair of sidewall sections 31, an outer end wall section 32 and a seat surface
wall section 33. The outer end wall section is straight-shaped (flat) and interconnects
the pair of sidewall sections 31 at an extreme outer (remote) end of the lobe part. The
seat surface wall section, formed contiguous with both the pair of sidewall sections 31
and the outer end wall section 32, provides a seat surface for the bolt 22 or the nut 23.
In addition, a fulcrum part 34, rectangular-shaped when viewed in a plan view, is
formed extending from the lower or upper side of the straight-shaped outer end wall
section 32 of each of the lobe parts 15. This fulcrum part 34 is formed by 'bend
working' by a press at the time of press forming of each of the lobe parts 15 of the
clamp members.

Referring to Fig.4 for example, in using the clamp device, a flange 41f of a first
piping component 41 and a flange 42f of a second piping component 42 are contacted
with each other. In this state, the main clamp body 10 is fitted over outer surface sides
of the flange 41f of the first piping component 41 and the flange 42f of the second
piping component 42. The nut 23 is then threadedly engaged with the shank of the bolt
22 of the clamp device to be tightened. By so doing, the toroidally-shaped main clamp
body 10 is gradually reduced in diameter, with the connecting flanges (41f, 42f) pro-
gressively intruding into the insides of the tightening grooves 13 of the main clamp
body 10. Concomitantly, there is developed, in the flanges 41, 42, a screw-tightening
torque (flange fastening force F) in a direction of strengthening the connection between
the two flanges 41, 42 (in the horizontal direction in Fig.4), thereby tightly clamping
the flanges together by the clamp device.

Citation List

Patent Literature

PTL 1: JP Utlity Model Kokai JPU59-67538A (Fig.3, Fig.4)
PTL 2: JP Patent Kokai JP7-233888A (Fig.7, Fig.8)

PTL 3: JP Patent Kokai JP2008-202791A

Summary
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Technical Problem

The disclosures of the above mentioned Patent Literatures and Non-Patent Lit-
eratures are incorporated herein by reference.

The following analysis is given by the present invention.

In the clamp device of the Comparative Example (Related Art Techniques), the
flange fastening force F may not be said to be of a sufficient value compared to the
magnitude of the nut screw-tightening torque. Hence, leakage of the exhaust gas may
not be excluded completely. An operator at the working site may thus be forced to use
a nut screw-tightening torque which has to be large enough to develop a flange
fastening force of a sufficient magnitude. However, an excess nut screw-tightening
torque tends to bring about the following inconveniences (flaws or defects):

(1) Each lobe part of the main clamp body may be unable to sustain the axial force
exerted by the nut and bolt, so that the seat surface wall section 33 of each lobe part for
the bolt or the nut may be subject to plastic deformation.

(2) If the seat surface wall section 33 of the lobe part is subject to plastic de-
formation, the flange fastening force F developed may not be as high as expected even
though a large axial force is exerted at the bolt and nut. Thus, in an effort to develop a
greater flange fastening force F, one may fall into a vicious cycle of (1) to (2), then
back to (1), then again to (2) and so forth. Ultimately, the flange fastening force may
not be stabilized, with the flange fastening operation being only poor in reproducibility
or reliability.

(3) Moreover, if, in an effort to develop the flange fastening force F which is able to
durably sustain a mechanical force unavoidably inflicted from outside, such as vi-
brations, the force exerted axially at the bolt and nut is increased, the bolt may be
warped under the excessive axial force exerted. In such case, the functions proper to
the clamp device would be lost.

Thus, there is a need in the art to overcome the inconveniences referred to above. It is
a principal object of the present invention to provide a clamp device that is able to
develop a flange fastening force relatively larger than heretofore by a nut screw-
tightening torque relatively smaller than heretofore.

Solution to Problem

<Analysis of Causes of Problems in Comparative Example (Related Technique
Example)>

The present inventors scrutinized possible causes of plastic deformation of the seat
surface wall section 33 of the lobe part brought about under the axial force exerted by
the bolt/ nut. It has been found that the cause for the tendency towards the plastic de-

formation referred to above does not reside in the setting of thicknesses of the seat
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surface wall section 33, outer end wall section 32 or the sidewall sections 31 of the
lobe parts, but rather in a low toughness at the fulcrum parts 34 formed projecting from
the outer end wall section 32. That is, in this sort of the clamp device, a 'fulcrum point'
is formed by the fulcrum parts 34 of the two lobe parts bearing against each other by
screw-tightening the nut against the bolt shank. By the fulcrum parts of the two lobe
parts thus bearing against each other and probing to be the fulcrum point for the
annular clamp device, the nut screw-tightening operation translates itself into the
action of reducing the diameter of the main clamp body, thus developing the flange
fastening force F. In the clamp device of the Comparative Example, the fulcrum parts
34 of the lobe parts are low in the toughness. Thus, as the nut screw-tightening torque
increases, the fulcrum parts are the first to be subject to plastic deformation. The
influence of plastic deformation produced in each fulcrum part 34 is propagated,
relatively at an early stage, to the outer end wall sections 32 of the lobe parts and to the
seat surface wall section 33 thus inducing the plastic deformation of the seat surface
wall section 33 and so forth. In other words, the plastic deformation at the seat surface
wall section 33 is instigated by that at the fulcrum parts 34.

On the other hand, the outer end wall sections 32, interconnecting the pair of sidewall
sections at the lobe parts, are straight-shaped and are at right angles to the sidewall
sections. Hence, the outer end wall sections 32 per se are not contributing to increase
in the toughness of the fulcrum parts 34. In more concrete terms, the relationship
between the outer end wall sections 32 and the fulcrum parts 34 and that between the
outer end wall sections 32 and the sidewall sections 31 in the Comparative Example
are not such as will directly induce any positive synergistic effects resulting from inter-
connection of the two portions. That is, these portions may not be said to be intimately
structurally correlated with one another in such a manner as to mutually improve their
mechanical toughness. The implicit meaning of the above will become clearer as the
present description proceeds.

Based on the above analysis, the present invention, as now described, has been
brought to completion.

(Present Invention)

In a clamp device according to the present invention, a main clamp body includes a
pair of tightening grooves each of which is delimited (defined) by a pair of groove-
delimiting wall sections, with the elongated tightening grooves each having a U- or V-
shaped transverse cross-section. The main clamp body also includes first and second
lobe parts disposed in the vicinity of end parts of the tightening grooves. The main
clamp body presents a ring shape when a bolt and a nut are mounted in position on the
lobe parts disposed facing each other. When the bolt and the nut are screw-tightened

relative to each other, there is produced a force of fastening together at least two
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objects placed within the tightening grooves.

Each of the first and second lobe parts comprises: a pair of sidewall sections re-
spectively contiguous to the pair groove-delimiting wall sections that delimit the
tightening groove. Each of the first and second lobe parts also include a curved outer
end wall section interconnecting the pair of sidewall sections at an outer end of each
lobe part, and a seat surface wall section contiguous to the pair of sidewall sections and
to the outer end wall section. The seat surface wall section provides a seat surface for
the bolt or the nut. An arcuately shaped fulcrum part is formed on the curved outer end
wall section of each lobe part so as to extend along a curving direction of the outer end
wall section.

According to the present invention, the outer end wall section of the main clamp
body, interconnecting the paired sidewall sections that make up the lobe parts, is
curved in shape. An arcuately shaped fulcrum part is formed on the curved outer end
wall section so as to extend along the curving direction thereof. As a result of this con-
figuration, the arcuately shaped fulcrum part of the present invention is drastically
improved in toughness as compared to the conventional rectangular-shaped fulcrum
part which is extended from the straight-shaped outer end wall section in the form of a
projection. Since the outer end wall section is curved in shape, the load sustained by
the arcuately shaped fulcrum parts can be distributed in a straight manner between the
two sidewall sections without difficulty. Hence, the lobe parts as a whole can be
improved in toughness. As a result, even though an excess screw-tightening torque is
exerted during nut screw-tightening, the arcuately shaped fulcrum part is not readily
subject to plastic deformation, and hence the lobe parts, inter alia the seating wall
surface sections, are not readily subject to plastic deformation. Consequently, a large
flange fastening force can be developed with a smaller nut screw-tightening torque.

In the clamp device according to the present invention, it is preferred that both end
portions of the arcuately shaped fulcrum parts extend to and are integral with the pair
of sidewall sections. With such configuration, not only the arcuately shaped fulcrum
points but also the entire lobe parts may be improved in toughness, thus further
enhancing the advantageous effects of the present invention.

(Supplemental Notes)

Further preferred modes or additional constituent elements of the present invention
will now be enumerated.

The main clamp body includes semi-arcuately shaped first and second clamp
members. The first and second clamp members are provided at one ends thereof with
connecting portions and at the opposite ends with lobe parts. The connecting portion of
the first clamp member is connected by a connecting means to the connecting portions

of the second clamp member. In this manner, the main clamp body is able to perform
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an opening/ closure movement about the connection site by the above mentioned
connection means as a center.
Advantageous Effects of Invention

With the clamp device of the present invention, a flange fastening force relatively
greater than heretofore can be produced by a nut screw-tightening torque smaller than
heretofore.

Brief Description of Drawings

[fig.1]Fig.1 is a perspective view showing a clamp device of a Comparative Example
(related art technique).

[fig.2]Fig.2 is a front view showing the clamp device of the Comparative Example
(related art technique).

[fig.3]Fig.3(A) is a plan view (top plan view) showing the clamp device of the Com-
parative Example.Fig.3(B) an enlarged cross-sectional view taken along line B-B of
Fig.2.

[fig.4]Fig.4 is a schematic cross-sectional view illustrating the manner in which two
flanges are fastened together by the clamp device.

[fig.5]Fig.5 is a perspective view showing a clamp device of an Example of the present
invention.

[fig.6]Fig.6 is a front view showing the clamp device of the Example of the present
invention (before fastening).

[fig.7]Fig.7(A) is a plan view (top plan view) of the clamp device of the Example of
the present invention.Fig.7(B) is an enlarged cross-sectional view taken along line
B'-B' of Fig.6.

[fig.8]Fig.8 is a front view showing the clamp device of the Example of the present
invention (after fastening).

[fig.9]Fig.9 is a graph showing the relationship between the nut screw-tightening
torque and the flange fastening force in the Example and in the Comparative Example.
Description of Embodiments

An Example of the present invention will now be described with reference to the
drawings.

Referring to Fig.5 to Fig.8, a clamp device of the present Example includes a main
clamp body 10, a connecting ring 21, as a connection means, a bolt 22 and a nut 23.
The main clamp body is made up by first and second clamp members 11, 12. The first
clamp member 11 is an upper clamp member and the second clamp member 12 is a
lower clamp member. Each of the first and second clamp members 11, 12 is semi-
arcuately shaped, and includes, in its inner rim side, an elongated tightening groove 13

having a U- or V-shaped transverse cross-section. It is noted that the elongated
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tightening groove 13 of the main clamp body 10 is defined, that is, delimited, by a pair
of groove-forming wall sections 17, 18 owned by the clamp members, as shown in
Fig.4.

Each of the first and second clamp members (or pieces) 11, 12 includes, at its one
end, a curled part 14, as a connecting section, while including, at its opposite end, a
lobe part 15. The curled part 14 of the first clamp member 11 and the curled part 14 of
the second clamp member 12 are interconnected by the above mentioned connecting
ring 21, so that the two clamp members may be rotated relative to one another, that is,
moved in an opening or closing direction of the clamp members, about a site of the in-
terconnection by the connecting ring 21 as a center of rotation.

With the lobe part 15 of the first clamp member 11 (first lobe part) located in a facing
relationship and in proximity to the lobe part 15 of the second clamp member 12
(second lobe part), the clamp body 10, made up by the two clamp members, inter-
connected by the connecting ring 21, presents a C-shape when viewd from the front
side (see Fig.6). In the present Example, the bolt 22 has its head secured to the first
lobe part by welding, while having its shank passed through a hole, not shown, bored
through the second lobe part (see Fig.5, Fig.6). The nut 23 is screwed onto a (threaded)
portion of the shank of the bolt 22 protruded from the underside of the second lobe
part, whereby the main clamp body 10 on the whole presents a substantially toroidal
(or ring) shape when viewed from the front side (see Fig.8).

Referring to Fig.5 to Fig.7, the first and second lobe parts 15 are protruded radially
outwards, respectively, from the end parts of the substantially toroidally-shaped main
clamp body 10. Each lobe part 15 includes a pair of sidewall sections 51, a curved
outer end wall section 52, a seat surface wall section 53 and an arcuately shaped
fulcrum part 54.

The pair of sidewall sections 51 are contiguous to a pair groove-forming wall
sections 17, 18 that delimit the elongated tightening groove 13. The curved outer end
wall section 52 interconnects the pair of sidewall sections 51 at the outer end of each
lobe part 15. It is noted that the pair of sidewall sections 51 and the curved outer end
wall section 52 form upstanding wall sections (a three-sided upstanding wall section)
surrounding the three sides of each lobe part 15. The seat surface wall section 53 is
contiguous to the pair of sidewall sections 51 and to the curved outer end wall section
52, and operates as seat surface (seating surface) for the bolt 22 or the nut 23. Insofar
as the lobe part 15 of the first clamp member 11 (first lobe part) is concerned, the
ceiling wall section of the lobe part operates as the seat surface wall section 53 for the
bolt 22, which bolt has its head part welded to the seat surface wall section 53. On the
other hand, as for the lobe part 15 of the second clamp member 12 (second lobe part),

the bottom wall section of the lobe part operates as the seat wall section 53 for the nut
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On a lower edge of the outer end wall section 52 of the lobe part 15 of the first clamp
member 11 (first lobe part) is formed the fulcrum part 54 for extending along the
(direction of) curvature of the curved outer end wall section 52. The fulcrum part is of
the shape of an arc and, in the present Example, it is of the shape of part of an ellipsis.
On an upper edge of the outer end wall section 52 of the lobe part 15 of the second
clamp member 12 (second lobe part) is similarly formed the fulcrum part 54 for
extending along the (direction of) curvature of the curved outer end wall section 52.
The fulcrum part is again of the shape of an arc and, in the present Example, it is of the
shape of part of an ellipsis. Not only is each of the fulcrum parts 54 of the shape of part
of an ellipsis when seen in a plan view, but each fulcrum part has its ends 54a, 54b
extended to arrive at the pair of sidewall sections 51 where the fulcrum part ends are
unified to the sidewall sections 51. In short, the three upstanding wall sections (51, 52,
51) of each lobe part 15 are contiguous to the fulcrum part 54 which is shaped as part
of an ellipsis and which is extended horizontally like a guard of sword.

The method of using the clamp device of the present Example is basically the same
as that of using the clamp device of the Comparative Example already explained with
reference to Fig.4. In the present Example, the clamp device 10 in its entirety is
contracted in diameter as a result of screw-tightening the nut 23 against (onto) the bolt
22 (see Fig.8), so that a flange fastening force F is developed between the two piping
components 41f, 42f as the objects to be fastened together (see Fig.4).

The graph of Fig.9 shows the results of measurement of the relationship between the
nut screw-tightening torque (Nm) and the flange fastening force (kN) for the cases of
the Example of the present invention (Fig.5 to Fig.8) and the above described Com-
parative Example (Fig.1 to Fig.3). It should be noted that the Example and the Com-
parative Example differ from each other just as to the structure of the lobe part 15,
while there is no difference as to the size or the shape of the main clamp body 10. It is
viewed from Fig.9 that the flange fastening force F of the Example is greater than that
of the Comparative Example over the entire measured range of the nut screw-
tightening torque.

(Advantageous Effect of the Example)

Such a situation in which the seat surface wall sections 53 of the lobe parts 15 are
unable to sustain the axial force exerted at the bolt and nut and hence are subject to
plastic deformation may be suppressed to the utmost extent possible. As a result, a
sufficient flange nut fastening force F, which is close to its expected value, may be
developed even though the axial force exerted at the bolt and nut is rather small. Addi-
tionally, the flange fastening operation may be improved in reproducibility and in re-

liability as compared to that with the comparative example, as a related art.
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The flange fastening force that may be developed may be made relatively greater
than heretofore with a nut screw-tightening torque relatively smaller than heretofore. It
is thus possible to avoid such a situation frequently met in the prior art example, i.e., a
situation in which 'a bolt becomes warped under an excessively large axial force to
lead to loss of the inherent function of the clamp device'.

With the fulcrum part 54 at the lobe part 15 in the arc form of a part of an ellipsis, the
press forming may be improved in accuracy. Specifically, the conventional fulcrum
part 34 in the form of a rectangular-shaped projection is subject to springback
following the press forming, thus leading to only poor machining accuracy such as in
shape and size etc. With the fulcrum part 54 in the arc form of a part of an ellipsis, as
in the present Example, springback is less liable to be produced, thus leading to
improved machining accuracy (in the shape/ size etc.). As a result, in the clamp device
of the present Example, the pre-shipment quality test pass percentage has been
improved significantly.

(Variant Example)

In the above described Example, the bolt 22 is welded to the lobe part 15 of the first
clamp member 11, with the nut 23 being a separate body from the clamp members 11,
12. Alternatively, the nut 23 may be welded to the lobe part 15 of the second clamp
member 12, with the bolt 22 then being a separate body from the clamp members 11,
12. Still alternatively, both the bolt 22 and the nut 23 may be separate entities from the
clamp members 11, 12.

(Definition of Term)

In the Description and the Claims, an expression 'arcuate’ in 'an arcuately shaped
fulcrum part' denotes that the shape of the fulcrum part (54) as viewed in a plan view is
the shape conforming to a curved shape of the curved outer end wall section (52). That
is, the expression 'arcuate’ is herein meant to imply all the curved shape configuration
that may be expressed by such terms as an arc, a part of an ellipsis or an arch shape.

It should be noted that symbols for having reference to the drawings, as used in the
present Application, are exclusively for assisting in understanding and are not intended
to restrict the invention to the mode(s) illustrated.

The disclosures of known technical literatures, including the above indicated Patent
Literatures, are to be incorporated herein by reference. The particular exemplary em-
bodiments or examples may be modified or adjusted within the gamut of the entire
disclosure of the present invention, inclusive of claims, based on the fundamental
technical concept of the invention. Moreover, a variety of combinations or selection of
elements herein disclosed, inclusive of various elements of the claims, exemplary em-
bodiments, Examples or figures, may be made within the concept of the claims. It is to

be understood that the present invention is to include a variety of changes or cor-



WO 2014/016721 PCT/IB2013/055687
10

rections that may occur to those skilled in the art in accordance with the entire dis-
closures inclusive of the claims and the technical concept of the invention. Inter alia, if
the ranges of numerical values are indicated herein, they should be construed as in-
dicating any arbitrary numerical values or sub-ranges comprised within such ranges
even if such effect is not stated explicitly.
Reference Signs List
[0032] 10 main clamp body

11, 12 first and second clamp members

13 elongated tightening groove

14 curled part (connecting section)

15 lobe part

17, 18 (a pair of) groove-forming wall sections

21 connecting ring (connection means)

22 bolt

23 nut

41f, 42f flanges of piping components (objects to be fastened together)

51 (a pair of) sidewall sections

52 curved outer end wall section

53 seat surface wall section

54 arcuately shaped fulcrum part

54a, 54b both ends of the arcuately shaped fulcrum part

F flange fastening force
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{0033} Throughont this specification and the claims which follow, unless the
context requires otherwise, the word "comprise”, and variations such as “comprises” and
"comprising”, will be understood to imply the inclusion of a stated integer or step or group
of tntegers or steps but not the exclusion of any vther integer or step or group of integers or

steps.

[0034] The reference in this specification to any prior publication (or information
derived from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or

information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates,
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

23 Oct 2015

1. A clamp device in which a main clamp body comprises a paiy of tightening gronves
each being delimited by a pair of groove-delimiting wall sections; the tightening grooves
each having a U- or V-shaped transverse crogs-section: and first and second lobe parts
disposed in the vicinity of end portions of the tightening grooves; the main clamp body

presenting a ring shape when a bolt and a nut are mounted in position on the lobe parts

2013294635

disposed facing each other: the bolt and the nut when screw-tightened relative to each
other developing a force of fastening together at least two objerts placed within the
tighteping grooves; wherein,

each of the first and second lobe parts comprises:

a pair of sidewall sections respectively contiguons to the pair groove-delimiting
wall sections that delimit the tightening graove;

a curved outer end wall section interconnecting the pair of sidewall sections at an
outer end of each lobe part; and

a seat surface wall section contiguous to the pair of sidewall sections and to the
outerend wall section; the seat surface wall section p‘x«widiz‘} ¢ a seat surface for the balt of
the nut;

an arcuately shaped fulerum part being formed on the curved outer end wall section

of each lobe part so as to extend along a curving direction of the outer end wall section.

2 The clamp device according 1o claim 1, wherein,
both end portions of each arcuately shaped fulerum part extend to be integral to the

paired sidewall sections.
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[Fig. 1]

COMPARATIVE EXAMPLE
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]

DIAMETER REDUCING ACTION
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[Fig. 6]
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[Fig. 7]
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[Fig. 8]
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