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(57) ABSTRACT 
A pipe connecting device having a joint body including a 
fitting cylinder to which a flared synthetic resin-made tube 
is to be externally fitted, an external thread formed on a 
radially outward side of the fitting cylinder; and a union nut 
including an internal thread screwed with the external 
thread, and a tube pressing portion that presses a diameter 
changing portion formed between a flared portion in the 
tube, and a non-flared portion, in the direction of the axis. In 
a fastening completion state in which the tube pressing 
portion is caused to press the diameter changing portion by 
a screw advancement of the union nut, the screw advance 
ment being produced by Screwing the internal thread to the 
external thread, positions of a basal end of the external 
thread and a tip end of the union nut in the directions of axes 
coincident with each other. 

5 Claims, 13 Drawing Sheets 
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Fig. 3 
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Fig. 5A 
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Fig. 6B 
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Fig. 8 
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Fig. 9 
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Fig. 12B 
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PIPE CONNECTING DEVICE WITH 
FASTENING COMPLETON STRUCTURE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a pipe connecting device 

which is preferably used in piping for a liquid having high 
purity or ultrapure water to be handled in a production 
process of various technical fields such as production of 
semiconductor devices, production of medical equipment 
and medicines, food processing, and chemical industry, and 
which is used as means for connecting a fluid apparatus Such 
as a pump, a valve, or a filter, or a tube that is a fluid transfer 
path. 

2. Explanation of Related Art 
As a pipe connecting device (pipe joint) of this kind, for 

example, a pipe connecting device disclosed in Patent Lit 
erature 1 is known. Namely, the disclosed resin pipe joint 
has a configuration where, by a screw advancement of a 
union nut (2) caused by Screwing an internal thread (8) to an 
external thread (5) in a state where a tube (3) is externally 
fitted to a fitting cylinder (4) of a joint body (1) to form a 
flared portion (3A), a tube pressing portion (seal pressing 
portion: 10) is caused to press a flaring changing region (9). 

In the pipe connecting device disclosed in Patent Litera 
ture 2, the worker holds a union nut in the hand and fingers, 
and then rotates and fastens the union nut, thereby connect 
ing a tube to a joint body in a sealed State. In order to allow 
the fastening torque to be transmitted as easily as possible, 
Small antislip asperities (knurling) are continuously formed 
on the outer periphery of the union nut in the circumferential 
direction. 

In the configuration where the means for manually rotat 
ing and fastening the union nut is employed, a tool for 
rotation is not necessary, and there is no inconvenience that, 
when the worker forgets to bring the tool, the operation is 
disabled. The pipe connecting device has an advantage that 
the pipe connecting device can be assembled easily and 
conveniently. In order that a nut for the pipe joint is 
Sufficiently fastened by an operation force manually applied 
by the worker So as to attain a satisfactory seal, however, an 
accordingly large force is required, and there are disadvan 
tages such as that the nut is not suitable for connecting large 
pipes, and that workers are often limited. 
As disclosed in Patent Literature 3, on the other hand, a 

tool by which a union nut can fastened satisfactorily and 
firmly in simple operation is provided. When a hook wrench 
which is a rotary tool is used, a union nut can be firmly 
fastened although the tool operation is performed in a 
relatively simple manner. Therefore, the tool has an advan 
tage that a pipe connecting device can be assembled irre 
spective of whether the worker has a sufficient physical 
strength or not, or whether the worker is skillful or not. 

However, a space for rotationally operating a hook 
wrench is necessary. Therefore, the tool is inadequate to be 
used in a situation where the space around a pipe connecting 
device is Small, thereby causing a disadvantage of a limited 
service situation. In the disclosure of Patent Literature 3, the 
hook wrench is made of plastic so that it can be preferably 
used for rotating a synthetic-resin made union nut. 

In a pipe connecting device, a work of fastening a union 
nut is completed when a screw advancement of the union nut 
due to fastening causes a tube pressing portion to strongly 
press a tube fitted onto a joint body and a sealed State is 
attained. In the configuration where a union nut is fastened 
with the hand and fingers, considerable effort must be 
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2 
exerted, but there is an advantage that a rapid torque increase 
caused by pressing of the tube pressing portion against the 
tube allows the fastening completion state or a state just 
before the completion to be detected in a relatively easy 
a. 

By contrast, in the configuration where fastening is per 
formed by using a hook wrench by which the rotation force 
is amplified, the torque increase tends to be hardly sensu 
ously detected as compared with the case where a union nut 
is directly operated by the hand and fingers. Therefore, there 
is a possibility that further disadvantages that a union nut is 
often excessively fastened, and that, conversely, fastening is 
ended in a state where a union nut is somewhat loosely 
fastened may occur. 

Therefore, both the configuration where fastening is per 
formed by the hand and fingers, and that where fastening is 
performed by using a hook wrench have advantages and 
disadvantages, and are adequately selectively used on a 
case-by-case basis. 
As described above, a synthetic-resin made pipe connect 

ing device is used in piping for a liquid which must be 
delicately handled in fields such as production of medical 
equipment and medicines, and food processing, and often 
disposed in complicated pipe equipment. Therefore, a pipe 
joint is often disposed in a very Small space Such as a place 
between a pump and tank which are placed near a wall or in 
a high place. 

In both the configuration where fastening is performed by 
the hand and fingers, and that where fastening is performed 
by using a hook wrench, therefore, it is often that the space 
is so small that operation of a union nut is difficult, or that 
the fastening completion state is hardly checked. Particu 
larly, leakage due to a failure in fastening or damage of a 
member caused by excessive fastening may occur. Even 
when either of the fastening structures is employed, there 
fore, the check of whether the fastening completion state is 
attained or not is very important. 
As described above, in a pipe connecting device which is 

often disadvantageous in working conditions and space, the 
fastening completion state tends to be hardly recognized. 
Therefore, there is room for improvement with respect to 
“how to correctly recognize the fastening completion state'. 
Patent Literature 1: Japanese Patent Application Laid-Open 
No. 2010-127421 

Patent Literature 2: Japanese Patent Application Laid-Open 
No. 2010-127427 

Patent Literature 3: Japanese Patent Application Laid-Open 
No. 2000-354973 

SUMMARY OF THE INVENTION 

In view of the above-described circumstances, it is an 
object of the invention to provide a pipe connecting device 
in which the check of whether the fastening completion state 
is attained or not is facilitated by further improving the 
structure, and which is improved so as to satisfactorily 
achieve a desired joint function. 
The invention provides a pipe connecting device charac 

terized in that 
the device has: a joint body 1 including a fitting cylinder 

4 to which a flared synthetic resin-made tube 3 is to be 
externally fitted, and an external thread 5 which is formed on 
a radially outward side of the fitting cylinder 4, and a union 
nut 2 including an internal thread 9 which is screwed with 
the external thread 5, and a tube pressing portion 11 which 
presses a diameter changing portion 3B formed between a 
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flared portion 3A in the tube 3, and a non-flared portion 3C, 
in the direction of the axis Q, and, 

in a fastening completion state in which the tube pressing 
portion 11 is caused to press the diameter changing portion 
3B by a screw advancement of the union nut 2, the screw 
advancement being produced by screwing the internal thread 
9 to the external thread 5, the positions of the basal end 5b 
of the external thread 5 and the tip end 2a of the union nut 
2 in the directions of the axes P, Q are coincident with each 
other. 

According to the invention, when the coincidence of the 
axial position of the basal end of the external thread and that 
of the tip end of the union nut is visually checked, it is 
possible to easily determine whether the fastening comple 
tion state is attained or not. Therefore, the workability of 
fastening is excellent. When, as a result of a rotational 
operation, the tip end of the fastening union nut, and the 
basal end of the external thread of the joint body coincide 
with each other, and a state where the external thread which 
has been visually checkable cannot be seen (for reference, 
the state drawn in the right side of the sheet of FIG. 10) is 
formed, for example, the operation of rotating the union nut 
may be stopped. At the moment, the fastening completion 
state is attained. 

Therefore, it is possible to provide a pipe connecting 
device in which the check of whether the fastening comple 
tion state is attained or not is facilitated by further improving 
the structure, and which is improved so as to satisfactorily 
achieve a desired joint function. 
The invention is characterized in that, in the pipe con 

necting device according to a first aspect of the present 
invention, 

the joint body 1 has: a small-diameter trunk portion 6 
which has an outer diameter that is equal to or Smaller than 
the diameter of a root 5a of the external thread 5, and which 
is continued to the basal end of the external thread 5; and a 
torque receiving portion 7 which is formed continuously 
with the small-diameter trunk portion 6, and which can 
unswingably Support the joint body 1, and the diameter of 
the torque receiving portion 7 is set to a value which is equal 
to or smaller than the diameter of the root 5a of the external 
thread 5, and equal to or larger than the diameter of the 
Small-diameter trunk portion 6. 

According to the invention, the torque receiving portion is 
configured so as to have a relatively Small diameter. Even in 
a situation where the coincidence of the axial position of the 
basal end of the external thread and that of the tip end of the 
union nut is compelled to be visually checked in an oblique 
direction from the side of the torque receiving portion 
because of conditions such as the peripheral space, there 
fore, the visual check can be performed without being 
obstructed by the torque receiving portion. 

While the small-diameter trunk portion and the torque 
receiving portion are provided with necessary strength, 
therefore, viewing in an oblique direction from the side of 
the torque receiving portion is facilitated. Also from this 
point of view, it is possible to realize a pipe connecting 
device in which the check of whether the fastening comple 
tion state is attained or not is facilitated. 

The invention is characterized in that, in the pipe con 
necting device according to the first aspect of the present 
invention, 

both the external thread 5 and the internal thread 9 which 
is screwed with the external thread are formed into a 
trapezoidal thread. 

According to the invention, the external thread of the joint 
body, and the internal thread of the union nut are formed by 
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4 
a trapezoidal thread, and hence the width and pitch of the 
ridges are larger than those in a usual screw, so that the 
threads can be easily seen. Therefore, the manner in which 
the external thread is gradually screwed into the union nut by 
the screw advancement of the union nut to hide therein can 
be easily visually checked, and the workability of fastening 
is improved. Moreover, the strength of the ridges (thread 
line) can be enhanced, and therefore the configuration is 
Suitable for production using a low-strength material which 
is inferior in strength as compared with a metal. Such as a 
synthetic resin. 
The invention is characterized in that, in the pipe con 

necting device according to the first aspect of the present 
invention, 

the device has a testing jig T which is insertable between 
the tip end 2a of the union nut 2 and the torque receiving 
portion 7, and the thickness of the testing jig T coincides 
with the dimension of a gap which is formed between the tip 
end 2a of the union nut 2 and the torque receiving portion 
7 in a refastened State where, in the fastening completion 
state, the union nut 2 is further rotated by a predetermined 
degree in the fastening direction. 

According to the invention, there is an advantage that, 
although a simple operation is performed in which the 
testing jig is inserted between the tip end Surface of the 
union nut and the torque receiving portion to check whether 
a gap exists between the tip end Surface of the union nut and 
the torque receiving portion or not, it is possible to easily 
confirm that refastening is completed, or that the normal 
refastening degree is attained. 
The invention is characterized in that, in the pipe con 

necting device according to the first aspect of the present 
invention, 

the union nut 2 has a nut thinned portion 2A including the 
internal thread 9, and a nut thickened portion 2B including 
the tube pressing portion 11, grooves or recesses 12 which 
are used in forced Swinging while being engaged with claws 
15 of a hook wrench S are formed in an outer peripheral 
portion of the nut thickened portion 2B, and the union nut is 
made of a synthetic resin having a transparency at which a 
radially inner side of the nut thinned portion 2A is visible 
from a radially outer side. 

According to the invention, the union nut has the nut 
thinned portion through which the interior can be seen, and 
therefore the fastening operation can be performed while 
transparently checking the Screwed State between the inter 
nal thread and the external thread. As compared with the 
case where the interior cannot be seen, it is possible to 
visually check whether the fastening completion state is 
attained in a small working environment or in a complicated 
portion or not, whether the state approaches the fastening 
completion state or not, and the like, and the workability is 
excellent. 

Moreover, the grooves or recesses which are to be 
engaged with the claws of the hook wrench, and which are 
portions receiving the rotary torque are formed in the nut 
thickened portion in which the radial thickness is larger than 
that of the nut thinned portion, and therefore it is possible to 
perform a rational design in which the union nut can be 
made Small in size while providing a Sufficient strength. 
As a result, it is possible to provide a further improved 

pipe connecting device in which the check of whether the 
fastening completion state is attained or not is facilitated by 
the improved structure although a hook wrench having an 
excellent workability of fastening the union nut is used. 
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The invention is characterized in that, in the pipe con 
necting device according to a second aspect of the present 
invention, 

the grooves or recesses 12 are deep grooves which extend 
in the direction of the axis Q, and shallow grooves 13 which 
are impossible to be used in forced Swinging while being 
engaged with the claws 15 of the hook wrench S are formed 
in an outer peripheral portion of the nut thinned portion 2A 
in a state where the grooves are continuous to the deep 
grooves 12, respectively. 

According to the invention, the deep grooves which 
function as the grooves or the recesses, and the shallow 
grooves which are formed in the nut thinned portion 2A so 
as to be continuous thereto are disposed on the outer 
periphery, and therefore a manner of usage in which slide 
movement after the claws of the hook wrench are hooked on 
the shallow grooves causes the claws to be engaged with the 
deep grooves is enabled. 

Namely, it is possible to provide a pipe connecting device 
which has an advantage that the shallow grooves can exert 
a guiding function which guides the claws of the hook 
wrench to the deep grooves, so that the usability is excellent, 
and a further advantage that the design can be improved by 
arranging the deep grooves and the shallow grooves in 
straight lines, respectively. 

Even in the case where a pipe joint is placed in a narrow 
place or a less visible place, for example, the claws of the 
hook wrench can be facilitated to reach the deep grooves as 
compared with the case where only the deep grooves are 
formed. This is convenient. 
The invention is characterized in that, in the pipe con 

necting device according to the second aspect of the present 
invention, 
mark portions k the radial positions of which are coinci 

dent with the radial positions of the grooves or recesses 12 
are formed on the end surface in the direction of the axis Q 
of the nut thinned portion 2A. 

According to the invention, the mark portions which are 
coincident in radial position related to the axis with the axis 
and the grooves or the recesses such as the deep grooves and 
the shallow grooves are formed on the tip end surface of the 
union nut. Therefore, there is an advantage that visual 
checking of the mark portions or touching of the mark 
portions with the finger facilitates the checking of the 
engagement positions of the claws of the hook wrench from 
the tip end side of the union nut. 

The invention is characterized in that, in the pipe con 
necting device according to the second aspect of the present 
invention, 

the grooves or recesses 12 are formed so that, in the 
fastening completion state, the axial end of the external 
thread 5 which is set to be substantially equal in length to the 
internal thread 9 is approximately coincident in axial posi 
tion with the axial ends of the grooves or recesses 12. 

The invention is configured so that, in the fastening 
completion state, the axial end of the external thread which 
is set to be substantially equal in length to the internal thread 
is approximately coincident in axial position with the axial 
ends of the grooves or recesses. When the nut thinned 
portion is seen, therefore, it is possible to visually check the 
positional relationship between the axial end of the external 
thread and the axial ends of the grooves or the recesses, i.e., 
whether the fastening completion state is attained or not, or 
whether the state approaches the fastening completion state 
Or not. 

Therefore, also the fastening completion state can be 
determined based on the positional relationship between the 
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6 
axial end of the external thread of the joint body, and the 
axial ends of the grooves or recesses of the union nut, and 
it is possible to provide a pipe connecting device which has 
Superior ease of use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partially cutaway side view showing a pipe 
connecting device. 

FIG. 2 is a partially cutaway side view of a joint body. 
FIG. 3 is a front view of the joint body. 
FIG. 4 shows a pipe joint nut, FIG. 4A is a sectional view, 

and FIG. 4B is a side view. 
FIG. 5 shows the pipe joint nut, FIG. 5A is a front view, 

and FIG. SB is a rear view. 
FIG. 6 shows the pipe joint nut, FIG. 6A is a perspective 

view as viewed downward from the front, and FIG. 6B is a 
perspective view as viewed downward from the back side. 

FIG. 7 shows a hook wrench, FIG. 7A is a front view, and 
FIG. 7B is a side view. 

FIG. 8 is a function view showing a situation where the 
hook wrench is in the middle of being hooked on the pipe 
joint nut. 

FIG. 9 is a function view showing a situation where the 
pipe joint nut is rotated by the hook wrench. 

FIG. 10 is a function view showing a fastening situation 
of the pipe joint nut. 

FIG. 11 is an imaginary view showing the manner of 
seeing through an external thread from the radially outward 
side of the pipe joint nut. 

FIG. 12 shows a gap gauge, FIG. 12A is a front view, and 
FIG. 12B is a side view. 

FIG. 13 shows a manner of using the gap gauge, FIG. 13A 
is a side view of main portions, and FIG. 13B is a front view 
of the main portions. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, embodiments of the pipe connecting device 
of the invention will be described with reference to the 
accompanying drawings. In a joint body 1, it is defined that 
a torque receiving portion 7 is in the middle, the side of the 
direction in which the ends of members in the direction of 
the axis P exist is the tip end side, and the opposite side is 
the basal side. In a union nut 2, it is defined that the end 
where an internal thread 9 exists is the tip end side, and the 
opposite side is the basal side. 
Embodiment 1 
FIGS. 1 and 11 show a pipe connecting device A. The pipe 

connecting device A communicatingly connects a tube 3 
made of a fluorine resin (an example of a synthetic resin 
which is typified by PFA, PTFE, and the like) to a fluid 
apparatus Such as a pump or a valve, or a tube of the same 
or different diameter, and is configured by two components 
or the joint body 1 made of a translucent fluorine resin (an 
example of a synthetic resin which is typified by PFA, PTFE, 
and the like), and the union nut 2 made of a translucent 
fluorine resin (an example of a synthetic resin which is 
typified by PFA, PTFE, and the like). FIG. 1 shows an 
assembled state (assemble completion state) in which the 
union nut 2 is fastened and the tube 3 is connected to the 
joint body 1 in a sealed State. 
As shown in FIGS. 1 to 3, for example, the joint body 1 

is a cylindrical component in which tubes 3 having the same 
diameter can be connected to the ends, respectively, which 
has the axis P. and which is bilaterally symmetric. The joint 
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body includes a pair of fitting cylinders 4, a pair of external 
threads 5, a pair of Small-diameter trunk portions 6, a torque 
receiving portion 7, and an internal flow path 8. 

For the sake of simplicity, the following description will 
be made with respect to the case where the single union nut 
2 is to be fastened as shown FIG. 1. 
The fitting cylinder 4 is a portion to which a flared end 

portion of the tube 3 can be externally press-fitted, and 
which is most projected in the direction of the axis P. 

The external thread 5 is a portion which is on the radially 
outward side of the fitting cylinder 4, which is formed on the 
side of the basal end of the fitting cylinder 4 in the direction 
of the axis P. and which is formed by a large-diameter 
trapezoidal thread. 

The small-diameter trunk portion 6 is a cylindrical portion 
which has an outer diameter that is equal to or Smaller than 
the diameter of the root 5a of the external thread 5, which 
is continued to the basal end of the external thread 5, and 
which is short in the direction of the axis P. 

The torque receiving portion 7 is a hexagonal nut-like 
portion which can unswingably Support the joint body 1, and 
which is formed between the small-diameter trunk portions 
6, 6 in continuous thereto. 
The internal flow path 8 is a portion which is a circular 

tunnel passing through the joint body 1 in the direction of the 
axis P. and through which a to-be-transported fluid flows. 
The fitting cylinder 4 has: a forward tapered outer periph 

eral surface 4a which can gradually flare the tube 3; a 
straight barrel outer peripheral surface 4b on which the 
flared portion (the portion which is in the tube 3, and which 
is flared) 3A of the tube 3 is externally fitted; and a cut 
surface 4c which is formed in the tip end of the inner 
peripheral side in a state where the diameter is larger the 
more advanced toward the tip end side. A peripheral groove 
m into which the flared portion 3A is to be inserted is blindly 
formed between a basal end portion of the fitting cylinder 4 
and the radial portion of the external thread 5. The position 
of the tip end of the external thread 5 in the direction of the 
axis P is set to a substantially middle of the fitting cylinder 
4 in the direction of the axis P. 
The small-diameter trunk portion 6 is provided with an 

outer diameter the size of which substantially coincides with 
the median value of the radial width of the peripheral groove 
m, and continuous to the external thread 5 through a side 
peripheral wall (basal end) 5b which is formed in the basal 
end of the external thread 5, and which has a large diameter 
difference. In the hexagonal nut-like torque receiving por 
tion 7, the dimension (the dimension of the portion to which 
a wrench is to be applied) of the opposed two Surfaces is set 
to a value which is slightly larger than the diameter of the 
small-diameter trunk portion 6, and which is smaller than the 
maximum diameter of the peripheral groove m. Preferably, 
the dimension (the dimension of the portion having the 
largest diameter) of the opposed two edges is set to a value 
which is smaller than the diameter of the root 5a of the 
external thread 5. 
As shown in FIGS. 1 and 4 to 6, the union nut 2 has a nut 

thinned portion 2A, a nut thickened portion 2B, the internal 
thread 9, a pressing inner peripheral portion 10, a tube 
pressing portion 11, deep grooves (an example of the 
grooves or the recesses) 12, and shallow grooves 13, and is 
formed by a material which is Superior in transparency to the 
joint body 1. 

The nut thinned portion 2A is a portion which is on the tip 
end side of the union nut 2 in the direction of the axis Q. The 
internal thread 9 which is formed by a trapezoidal thread that 
is screwable with the external thread 5 of the joint body 1 is 
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8 
formed in the inner periphery of the nut thinned portion, and 
the plurality of shallow grooves 13 which are formed at 
regular angular intervals in the circumferential direction in 
a state where the grooves extend along the direction of the 
axis Q are formed in the outer periphery. A flange portion 23 
in which the shallow grooves 13 are not formed, and which 
has a flat outer peripheral surface is formed in the tip end of 
the nut thinned portion 2A. 
The nut thickened portion 2B includes: the tube pressing 

portion 11 which is a basal end side portion of the union nut 
2 in the direction of the axis Q, which is formed in the inner 
peripheral portion while being separated from the internal 
thread 9 in the direction of the axis Q, and which has the 
minimum diameter, and the pressing inner peripheral por 
tion 10 which is formed between the tube pressing portion 
11 and the internal thread 9 in the direction of the axis Q in 
a state where the diameter is larger than that of the tube 
pressing portion 11, and Smaller than that of the internal 
thread 9. 

Each of the deep grooves 12 which are formed in the outer 
periphery of the nut thickened portion 2B has a bottom 
Surface 12a which has the same diameter as a small 
diameter outer peripheral portion 2b that is formed in the 
basal end in a state where the portion has a flat outer 
peripheral surface in which the length in the direction of the 
axis Q is very short. The deep grooved are formed at regular 
angular intervals in the circumferential direction in a state 
where the grooves extend along the direction of the axis Q. 
Generally, the radial thickness of the nut thickened portion 
2B is larger than that of the nut thinned portion 2A. 

Each of the deep grooves 12 is a groove having a 
rectangular section which is relatively deep so that it can be 
forcedly swung by a hook wrench S toward both the 
fastening side and the loosening side while being engaged 
with a claw 15 of the hook wrench (see FIG. 10). The 
plurality of shallow grooves 13 are formed in a state where 
they are continuous to the deep grooves 12 in the direction 
of the axis Q, respectively. Namely, the number (eight) of the 
deep grooves 12 is equal to that of the shallow grooves 13, 
and the shallow grooves 13 are formed in the outer periphery 
of the nut thinned portion 2A in the form of grooves having 
a rectangular section and a shallow depth so that they cannot 
be engaged with the claws 15 of the hook wrench S and 
forced Swinging is disabled. 
The tube pressing portion 11 which as formed on the side 

of the inner periphery of the nut thickened portion 2B is a 
portion which, in the assembled state shown in FIG. 1, can 
press a diameter changing portion 3B formed between a 
flared portion 3A that is flared in the tube 3, and a natural 
diameter portion 3C that is a non-flared portion, in the 
direction of the axis P(axis Q). The inner diameter of the 
tube pressing portion 11 is set to a value which is Substan 
tially equal to the diameter of the natural-diameter portion 
3C, and a guide cylinder portion 14 having a diameter which 
is slightly larger is formed on the side of the basal end of the 
tube pressing portion 11. 
A pressing face 11a of the tube pressing portion 11 is a 

side peripheral face which is perpendicular to the axis Q, and 
caused by fastening of the union nut 2 to strongly press the 
Small-diameter side of the diameter changing portion 3B in 
the direction of the axis P. So that the diameter changing 
portion 3B and the tapered outer peripheral surface 4a can 
be in close contact with each other to attain a satisfactory 
sealed State. 

In the assembled state shown in FIG. 1, the pressing inner 
peripheral portion 10 is formed into a cylindrical portion 
having a constant diameter having a value at which the 
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portion is approximately in close contact with the outer 
periphery of the flared portion 3A that is press-fitted onto the 
fitting cylinder 4. 
As shown in FIGS. 5 and 6, a mark portion k the radial 

position of which is coincident with that of the correspond 
ing deep groove 12 (and the shallow groove 13) is formed 
in eight places in total on the tip end Surface (tip end) 2a that 
is the end surface in the direction of the axis Q of the nut 
thinned portion 2A. Each of the mark portions k is formed 
by a recess which is opened in the inner peripheral side of 
the tip end Surface 2a, and in which the shape as viewed in 
the direction of the axis Q is rectangular. 

The end portion of the tube 3 is externally fitted and 
inserted onto the fitting cylinder 4 by forcibly pushing the 
tube 3 at normal temperature to be attached while being 
flared, by heating the tube with using a heating source so as 
to be easily deformed and then pushing it, or by previously 
flaring the tube end of the tube 3 with using a flaring 
machine (not shown) and then pushing it onto the fitting 
cylinder 4. 

Then, the tube is inserted until the end surface 3t of the 
tube 3 is approximately positioned in a deep position of the 
peripheral groove m as shown in FIG. 1. Here, “tube end of 
the tube 3' which is externally fitted and attached onto the 
fitting cylinder 4 is a portion configured by the flared portion 
3A which is to be externally fitted to the straight barrel outer 
peripheral Surface 4b, and the diameter changing portion 3B 
which is to be externally fitted to the tapered outer peripheral 
Surface 4a. 
The diameter of an internal flow path 3W of the tube 3, 

and that of the internal flow path 8 of the joint body 1 are set 
to be equal to or Substantially equal to each other in order to 
attain a smooth fluid flow. Alternatively, the diameters may 
be different from each other. 
As shown in FIG. 1, namely, it is set so that, by a screw 

advancement in the direction of the axis P caused by the 
fastening of the union nut 2 due to screwing of the internal 
thread 9 to the external thread 5 in a state where the tube 3 
is externally fitted and attached to the fitting cylinder 4, the 
diameter changing portion 3B is pressed by the tube pressing 
portion 11 in the direction of the axis P. and the pressing 
inner peripheral portion 10 is externally fitted to the flared 
portion 3A. 

In addition, it is set so that, when the tip end Surface 2a 
of the union nut 2 and the side peripheral wall 5b of the joint 
body 1 coincide with each other in the direction of the axis 
P (the state shown in FIG. 1), an assembling completion 
state is attained where the diameter changing portion 3B 
pressed by the tube pressing portion 11 and the tapered outer 
peripheral Surface 4a are in close contact with each other to 
be satisfactorily sealed. 

The term “coincide with each other may be replaced with 
“end surfaces are aligned’ or “flush with’. 
The work of forcedly Swinging and fastening the union 

nut 2 is performed by using the hook wrench S shown in 
FIG. 7. The hook wrench S is a synthetic resin-made nut 
rotating tool including: a hook-like tip end portion 16 which 
is curved by about 180 deg.; a handle portion 17 which is to 
be held by the hand and fingers; and three claws 15 which 
are formed on the inner peripheral side of the tip end portion 
16. The three claws 15 are set to have separation angles, size, 
and shape which enable the claws to be just engaged with the 
three deep grooves 12 that are continuous in the circumfer 
ential direction in the union nut 2. 
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In a root portion of each of the claws 15 in the down 

stream side in the rotation direction, a recessed portion 18 
for enabling the claw to be Surely engaged with one of the 
deep grooves 12 is formed. 
The union nut 2 is rotated by using the hook wrench S in 

the following manner. As shown in FIG. 8, first, the forward 
most claw 15 is inserted into one of the deep grooves 12 of 
the nut thickened portion 2B. Then, the handle portion 17 
which is held by the hand and finger (not shown) is operated 
So as to be Swingingly moved in the direction in which the 
tip end portion 16 approaches the union nut 2. 
As shown in FIG. 9, then, an operation enabled state is 

attained where the three claws are normally inserted into the 
corresponding deep grooves 12, respectively. Thereafter, a 
force is given to the hand and finger (not shown) holding the 
handle portion 17 to move it in the direction of the arrow R. 
and the union nut 2 can be forcedly swung to be fastened. 

Next, a testing jig T will be described. The pipe connect 
ing device A Sometimes includes a testing jig T which can 
test the fastening completion state in the case where the 
union nut 2 in which a temporal change occurred has been 
refastened. As shown in FIG. 12, the testing jig T is formed 
by a synthetic resin-made plate having a substantially U-like 
shape including bifurcated testing portions 19, 19 and a 
gripping portion 20. Each of the testing portions 19 includes 
a basal-end testing part 19a which is equal in thickness to the 
gripping portion 20, and a tip-end testing part 19b which is 
slightly smaller in thickness than the basal-end testing part 
19a, and is formed into a component which has a stepped 
shape in a side view as shown in FIG. 12B. 
An example of the manner of using the testing jig T will 

be described. As shown in FIG. 13, the pair of testing 
portions 19, 19 in a posture in which their flat surfaces 21 
having no step are directed toward the tip end Surface 2a of 
the union nut 2 start to be inserted into the small-diameter 
trunk portion 6, and the testing jig T is inserted until step 
Surfaces 22a of stepped surfaces 22 butt against the torque 
receiving portion 7. If, in this state, the tip-end testing parts 
19b are sandwiched between the torque receiving portion 7 
and the tip end Surface 2a without forming a gap therebe 
tween, it can be recognized that the refastening completion 
state is attained. Alternatively, the jig may be used while the 
flat surfaces 21 are directed toward the torque receiving 
portion 7. 

Namely, the thickness of the tip-end testing parts 19b of 
the testing jig T coincides with the dimension of the gap 
between the tip end surface (an example of the tip end) 2a 
of the union nut 2 and the torque receiving portion 7 in a 
refastened State (refastening completion state) where the 
union nut 2 is further Swung by a predetermined degree in 
the fastening direction in the fastening completion state (see 
FIGS. 1 and 11). 
By contrast, by using the testing jig T, it is possible to 

check whether the fastening completion state of the pipe 
connecting device A is attained or not. When a state where 
the basal-end testing parts 19a can be inserted between the 
torque receiving portion 7 and the tip end Surface 2a without 
forming a gap therebetween is attained as indicated by the 
phantom lines in the pipe connecting device A shown in the 
right side of the sheet of FIG. 10, it is possible to recognize 
the fastened State (fastening completion state) where the side 
peripheral wall 5b and the tip end surface 2a are in the same 
plane in the direction of the axes P, Q. 
The functions, effects, and the like are as below (see (1) 

to (8)). 
(1)As shown in FIGS. 4 to 6, the union nut 2 through which 

the interior can be seen is used. Therefore, the fastening 
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operation can be performed while transparently checking 
the screwed state between the internal thread 9 and the 
external thread 5. As compared with the case where the 
interior cannot be seen, it is possible to visually check 
whether the fastening completion state is attained in a 
Small working environment or in a complicated portion or 
not, whether the State approaches the fastening comple 
tion state or not, and the like, and the workability is 
excellent. Moreover, the deep grooves 12 are formed in 
the nut thickened portion 2B in which the radial thickness 
is larger than that of the nut thinned portion 2A, and 
therefore it is possible to perform a rational design in 
which the union nut 2 can be made small in size while 
providing a Sufficient strength. 

(2) In the pipe connecting device A, as shown in FIG. 1, in 
the fastening completion state in which the tube pressing 
portion 11 is caused to press the diameter changing 
portion 3B by the screw advancement of the union nut 2, 
the screw advancement being produced by Screwing the 
internal thread 9 to the external thread 5, the positions of 
the basal end of the external thread 5, i.e., the side 
peripheral wall 5b and the tip end of the union nut 2, i.e., 
the tip end surface 2a in the directions of the axis P (Q) 
are coincident with each other. 
As shown in FIG. 10, as viewed in a direction intersecting 

with the axis P, when, as a result of a Swinging operation, the 
tip end Surface 2a of the fastening union nut 2, and the side 
peripheral wall 5b of the joint body 1 coincide with each 
other, and a state where the external thread 5 which has been 
visually checkable cannot be seen (the state drawn in the 
right side of the sheet of FIG. 10) is formed, therefore, the 
operation of rotating the union nut 2 may be stopped. At the 
moment, the assembling completion state is attained. 
As shown in FIG. 11, when a visual check is performed 

in the direction of the arrow X perpendicular to that of the 
axis P. it is possible to easily check whether the tip end 
surface 2a and the side peripheral wall 5b are coincident 
with each other, i.e., whether the assembling completion 
state is attained or not. 
(3) As shown in FIG. 11, the deep grooves 12 are formed so 

that, in the fastening completion state of the pipe con 
necting device A, the end in the direction of the axis P of 
the external thread 5 which is set to be substantially equal 
in length to the internal thread 9 is approximately coin 
cident in position in the direction of the axis (P. Q) with 
the end in the direction of the axis Q of the deep grooves 
12. 

As shown in FIG. 11, therefore, when a visual check is 
obliquely performed in the direction of the arrow Y to see 
through the translucent union nut 2, more specifically, the 
nut thinned portion 2A, it is possible to distinguish whether 
the tip ends of the deep grooves 12 (the boundaries between 
the deep grooves 12 and the shallow grooves 13) and the tip 
end 5c of the external thread 5 coincide with or substantially 
coincide with each other. Therefore, it is possible to check 
whether the assembling completion state is attained or not. 

This configuration functions as viewing means which is 
effective also in the case where, for example, a visual check 
in the direction of the arrow X cannot be performed, and is 
excellent because a visual check is enabled even in an 
operation state where the hook wrench S is engaged with the 
union nut 2. 
(4) As shown in FIGS. 4 to 6, 11, and the like, the shallow 

grooves 13 are formed in the outer periphery of the union 
nut 2 so as to be continuous to the deep grooves 12. When 
slide movement after the claws 15 are hooked on the 
shallow grooves 13 is conducted, therefore, a Swinging 
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operation state where the claws 15 are easily engaged 
with the deep grooves 12 can be attained. Namely, the 
shallow grooves 13 can function as a guide for guiding the 
claws 15 of the hook wrench S to the deep grooves 12, and 
the design can be improved because the deep grooves 12 
and the shallow grooves 13 are arranged in straight lines, 
respectively. Even in the case where the pipe connecting 
device A is placed in a narrow place or a less visible place, 
for example, the hook wrench S can be easily used as 
compared with the case where only the deep grooves 12 
are formed. This is convenient. 

(5) As shown in FIGS. 4 to 6, the mark portions k which are 
coincident in radial position related the axis Q with the 
deep grooves 12 and the shallow grooves 13 are formed 
on the tip end surface 2a of the union nut 2. Therefore, 
there is an advantage that visual checking of the mark 
portions k or touching of the mark portions with the finger 
facilitates the checking of the engagement positions of the 
claws 15 of the hook wrench S from the tip end side of the 
union nut 2 (the rear surface side of the nut). 

(6) As shown in FIGS. 1 and 3, the joint body has: the 
small-diameter trunk portion 6 which has the outer diam 
eter that is equal to or smaller than the diameter of the root 
5a of the external thread 5; and the torque receiving 
portion 7 which is formed continuously with the small 
diameter trunk portion 6 in the state where the diameter is 
set to a value which is equal to or Smaller than the 
diameter of the root 5a, and equal to or larger than the 
diameter of the small-diameter trunk portion 6. While the 
Small-diameter trunk portion 6 and the torque receiving 
portion 7 are provided with necessary strength, even in a 
situation where the coincidence of the positions in the 
direction of the axis P, Q of the basal end of the external 
thread 5, i.e., the side peripheral wall 5b, and the tip end 
surface 2a of the union nut 2 is compelled to be visually 
checked in an oblique direction, therefore, the visual 
check can be easily performed without being obstructed 
by the torque receiving portion 7 having the Small diam 
eter as indicated by the arrow Z in FIG. 11. Therefore, the 
workability of fastening is excellent. 

(7) As shown in FIGS. 1 and 4, the external thread 5 of the 
joint body 1, and the internal thread 9 of the union nut 2 
are formed by a trapezoidal thread, and hence the width 
and pitch of the ridges are larger than those in a usual 
screw (for example, a metric thread), so that the threads 
can be easily seen. As shown in FIG. 10, therefore, there 
is an advantage that the manner in which the external 
thread 5 is gradually screwed into the union nut 2 by the 
screw advancement of the union nut 2 to hide therein can 
be easily visually checked, and the workability of fasten 
ing is improved. Moreover, the strength of the ridges 
(thread line) can be enhanced, and therefore the configu 
ration is Suitable for production using a material which is 
relatively inferior in strength as compared with a metal, 
Such as a synthetic resin. 

(8) As shown in FIG. 13, the pipe connecting device has the 
testing jig T which is insertable between the tip end 
Surface 2a of the union nut 2 and the torque receiving 
portion 7, and the thickness of the tip-end testing parts 
19b of the testing jig T coincides with the dimension of 
the gap which is formed between the tip end surface 2a 
and the torque receiving portion 7 in a refastened State 
where, in the fastening completion state, the union nut 2 
is further Swung by a predetermined degree in the fasten 
ing direction. Although when a simple operation is per 
formed in which the testing jig T is inserted between the 
tip end Surface 2a of the union nut 2 and the torque 
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receiving portion 7, therefore, it is possible to easily 
confirm that refastening is completed, or that the normal 
refastening degree is attained. 

Other Embodiments and the Like 
In the embodiment, the joint body 1 and the union nut 2 

are formed by a translucent material through which the 
interior can be seen. These members may be made of a 
material which has no transparency, and through which the 
interior cannot be seen. The external thread 5 and the 
internal thread 9 may be configured by a thread other than 
a trapezoidal thread. Such as a metric thread or an inch 
thread. Moreover, the pipe connecting device A which does 
not have the testing jig T may be employed. The pipe 
connecting device may have a shape other than the union 
shape. Such as the elbow shape or the tee shape. 
As the grooves or the recesses, in place of the deep 

grooves 12, hole-like recesses, or projections which have a 
wall Surface that can receive a force in the torque applying 
direction, and which are radially projected may be 
employed. In Summary, any configuration may be employed 
as far as engagement with the claws 15 of the hook wrench 
S is enabled. In the case where projections are disposed, the 
sides of the projections with which the claws 15 are to be 
engaged have a one-side concave shape, i.e., "grooves or 
recesses'. The pipe connecting device may be a device 
having a union nut 2 which is not provided with the shallow 
grooves 13, or which does not have the mark portions k. 

Marking portions in which the appearance can be easily 
recognized. Such as engraved marks, projections, or recesses 
may be disposed at positions which are on the outer periph 
eral surface of the union nut 2, and which are separated by 
a predetermined distance from the tip end Surface 2a on the 
side of the basal end. When the predetermined distance is set 
to be equal to the length of the external thread 5 in the 
direction of the axis P. for example, the coincidence of the 
marking portions and the tip end wall face5c of the external 
thread 5 can be easily visually checked while seeing through 
the union nut 2. 

DESCRIPTION OF REFERENCE NUMERALS 

1 joint body 
2 union nut 
2A nut thinned portion 
2B nut thickened portion 
2a tip end 
3 tube 
3A flared portion of tube 
3B diameter changing portion 
3C non-flared portion of tube 
4 fitting cylinder 
5 external thread 
5a root 
5b basal end 
6 small-diameter trunk portion 
7 torque receiving portion 
9 internal thread 
11 tube pressing portion 
12 groove or recess (deep groove) 
13 shallow groove 
15 claw 
P axis of joint body 
Q axis of union nut 
Shook wrench 
T testing jig 
k mark portion 
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What is claimed is: 
1. A pipe connecting device, comprising: 
a hook wrench including claws, 
a joint body including a fitting cylinder to which a flared 

portion of a synthetic resin-made tube is to be exter 
nally fitted, a radially outward side of said fitting 
cylinder comprising an external thread and an annular 
groove being disposed radially inward of said external 
thread so as to receive the flared portion of the tube, and 

a union nut including an internal thread that is screwed 
with the external thread, a tube pressing portion that 
presses a diameter changing portion of the tube, which 
is formed between the flared portion and a non-flared 
portion of the tube, in a direction of an axis, 

wherein the union nut has a nut thinned portion including 
the internal thread, and a nut thickened portion includ 
ing the tube pressing portion, grooves or recesses, 
which are adapted to be engaged with the claws of the 
hook wrench when a rotational force is applied to the 
hook wrench, and the union nut is made of a synthetic 
resin having a transparency at which a radially inner 
side of the nut thinned portion is visible from a radially 
outer side, 

wherein the grooves or recesses include first grooves and 
second grooves, said first grooves formed in an outer 
peripheral portion of the nut thickened portion and 
having a first depth and extending in the direction of the 
axis, and said second grooves having a second depth, 
said second depth being less than said first depth such 
that it is impossible for the claws of the hook wrench 
to engage the second grooves when the hook wrench is 
being rotated because the claws have a length that is 
longer than the second depth, said second grooves are 
formed in an outer peripheral portion of the nut thinned 
portion in a state where the second grooves are con 
tinuous to the first grooves, and a width of each groove 
or recess is less than a circumferential spacing between 
adjacent grooves or recesses, 

wherein, in a fastening completion state in which the tube 
pressing portion is caused to press the diameter chang 
ing portion by a screw advancement of the union nut, 
the screw advancement being produced by Screwing the 
internal thread to the external thread, positions of a 
basal end of the external thread and a tip end of the 
union nut in the direction of the axis are coincident with 
each other, and 

wherein the union nut includes mark portions, radial 
positions of which are coincident with radial positions 
of the grooves or recesses, said mark portions being 
circumferentially spaced recesses on an outer most end 
Surface, and said outer most end Surface is in the 
direction of the axis of the nut thinned portion and 
opposite the nut thickened portion. 

2. The pipe connecting device according to claim 1, 
wherein both the external thread and the internal thread, 
which is screwed with the external thread, are formed into 
a trapezoidal thread. 

3. The pipe connecting device according to claim 1, 
wherein the grooves or recesses are formed so that, in the 
fastening completion state, the axial end of the external 
thread, which is set to be substantially equal in length to the 
internal thread, is approximately coincident in axial position 
with the axial ends of the grooves or recesses. 

4. A pipe connecting device, comprising 
a hook wrench including claws, 
a joint body including a fitting cylinder to which a flared 

portion of a synthetic resin-made tube is to be exter 
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nally fitted, and a radially outward side of said fitting 
cylinder comprising an external thread and an annular 
groove being disposed radially inward of said external 
thread so as to receive the flared portion of the tube: 

a union nut including a nut thinned portion including an 
internal thread that is screwed with the external thread, 
a nut thickened portion including a tube pressing por 
tion that presses a diameter changing portion of the 
tube, which is formed between the flared portion and a 
non-flared portion of the tube, in a direction of an axis, 
and grooves or recesses each having a rectangular 
Section, which are adapted to be engaged with the claws 
of the hook wrench when a rotational force is applied 
to the hook wrench, each having a similar shaped 
Section, formed in an outer peripheral portion of the 
union nut and, 

wherein the grooves or recesses include first grooves and 
Second grooves, said first grooves formed in an outer 
peripheral portion of the nut thickened portion and 
having a first depth and extending in the direction of the 
axis, and said second grooves having a second depth, 
said second depth being less than said first depth such 
that it is impossible for the claws of the hook wrench 
to engage the second grooves when the hook wrench is 
being rotated because the claws have a length that is 
longer than the second depth, said second grooves are 
formed in an outer peripheral portion of the nut thinned 
portion in a state where the second grooves are con 
tinuous to the first grooves, 

wherein the union nut includes mark portions, radial 
positions of which are coincident with radial positions 
of the grooves or recesses, said mark portions being 
circumferentially spaced recesses on an outer most end 
Surface, and said outer most end surface is in the 
direction of the axis of the nut thinned portion and 
opposite the nut thickened portion, and 
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wherein, in a fastening completion state in which the tube 

pressing portion is caused to press the diameter chang 
ing portion by a screw advancement of the union nut, 
the screw advancement being produced by screwing the 
internal thread to the external thread, positions of a 
basal end of the external thread and a tip end of the 
union nut in the direction of the axis are coincident with 
each other, and wherein the joint body comprises: 

a small-diameter trunk portion that has an outer diameter 
that is smaller than a diameter of a root of the external 
thread, and that is continued to the basal end of the 
external thread, said small-diameter trunk portion 
defining an outer surface that is substantially aligned 
with the annular groove whereby a radial distance from 
an axis of the pipe connecting device to the outer 
Surface of the small-diameter trunk portion is substan 
tially equal to a distance from the pipe connecting 
device axis to annular groove; 

a torque receiving portion that is formed continuously 
with the Small-diameter trunk portion, and that can 
Support the joint body, and a diameter of the torque 
receiving portion is set to a value that is equal to or 
Smaller than the diameter of the root of the external 
thread, and equal to or larger than a diameter of the 
small-diameter trunk portion. 

5. The pipe connecting device according to claim 4. 
wherein the device includes a testing jig that is insertable 
between the tip end of the union nut and the torque receiving 
portion, and a thickness of the testing jig coincides with a 
dimension of a gap that is formed between the tip end of the 
union nut and the torque receiving portion in a refastened 
State where, in the fastening completion state, the union nut 
is further rotated by a predetermined degree in a fastening 
direction. 


