Office de la Proprieté Canadian CA 2236990 C 2004/10/26

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 236 990
Findustrie Canada Industry Canada 12 BREVET CANADIEN
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1998/05/07 (51) CL.Int.%/Int.C1.° F16B 41/00
(41) Mise a la disp. pub./Open to Public Insp.: 1999/03/24 (72) Inventeurs/Inventors:
“1; . YOKOYAMA, KOSUKE, JP;
(45) Date de délivrance/lssue Date: 2004/10/26 SHINOHARA TSUTOMU. JP
(30) Priornité/Priority: 1997/09/24 (9/258081) JP YAMAJI, MICHIO, JP;

MOROKOSHI, HIROSHI, JP;
KOJIMA, TETSUYA, JP

(73) Proprietaire/Owner:
FUJIKIN INCORPORATED, JP

(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : DISPOSITIF PERMETTANT D'EMPECHER UN BOULON DE SORTIR PAR GLISSEMENT
(54) Title: DEVICE FOR PREVENTING BOLT FROM SLIPPING OFF

St

1186.
116a.

AN

7",& £
-

d

il
- | —
I RRTINS

]

T

1
!

|
!
|
S N

33

T F
e
i
I
-

(57) Abréegée/Abstract:

An annular recess Is formed In an Inner periphery defining a bolt shank bore and has fitted therein an annular elastic member
having elasticity radially thereof and having an inside diameter smaller than the outside diameter of the shank of a bolt. The shank
bore has at an Intermediate part thereof a stepped portion so as to give an Increased diameter to a bore portion from the
Intermediate part to one end of the bore, and a hollow cylindrical member for preventing the elastic member from slipping out Is
Inserted In the shank bore from the bore end so as to form a clearance between the stepped portion and the preventing member,
whereby the annular recess Is formed.
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ABSTRACT OF THE DISCLOSURE

An annular recess is formed in an inner periphery
defining a bolt shank bore and has fitted therein an
annular elastic member having elasticity radially
thereof and having an inside diameter smaller than the
outside diameter of the shank of a bolt. The shank bore
has at an intermediate part thereof a stepped portion sO
as to give an increased diameter to a bore portion from
the intermediate part to one end of the bore, and a
hollow cylindrical member for preventing the elastic
member from slipping out is inserted in the shank bore
from the bore end so as to form a clearance between the

stepped portion and the preventing member, whereby the

annular recess is formed.
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TITLE OF THE INVENTION

DEVICE FOR PREVENTING BOLT FROM SLIPPING OFF

BACKGROUND OF THE INVENTION

The present invention relates to a device for pre-
venting a bolt from slipping out of a bore for inserting
the shank of the bolt even when the externally threaded
portion of the bolt 1is disengaged from an internally
threaded portion.

In fluid control apparatus, for example, for use in
manufacturing semiconductors, coupling members are fixed
to a base plate with bolts, and on-off valves are each
fixed to one or some of the coupling members with bolts.
These bolts are not always screwed in from above; some
are often screwed in laterally or from below.

The conventional fluid control apparatus has the
problem that in the case where the base plate is verti-
cal, the bolt is likely to slip out of a bolt shank bore
when the externally threaded portion of the bolt is

disengaged from an internally threaded portion.

SUMMARY OF THE INVENTION
An object of the present invention is to provide a
device for preventing a bolt from slipping out of a bolt

shank bore when unfastened in the case where the bolt 1is
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screwed in laterally or from below for fixing.

The present invention provides a device for
preventing a bolt from slipping off, comprising a member to
be fixed, formed with a bolt shank bore to a stationary
member having a threaded bore, the device preventing the
bolt from slipping out of the shank bore when the bolt is
unfastened, the device being characterized in that an
annular recess is formed in a shank bore-defining inner
periphery of the member to be fixed and has fitted therein
an annular elastic member having elasticity radially thereof
and having an inside diameter smaller than the outside

diameter of a shank of the bolt.

According to another aspect, there is also
provided a device for preventing a bolt from slipping off,
comprising a member, to be fixed to a stationary member
having a threaded bore, combined with a bolt and an annular
elastic member for preventing said bolt from slipping off
sald member, said member to be fixed formed with a bolt
shank bore, said device being adapted to prevent said bolt
from slipping out of said shank bore when said bolt is
unfastened, said device comprising: an annular recess, which
is formed completely in an intermediate part of a shank
bore-defining inner periphery of said member to be fixed,
sald annular recess having said annular elastic member
fitted therein, said annular elastic member having
elasticity in a direction radially thereof and said annular
elastic member having an inside diameter smaller than an

outside diameter of a shank of said bolt.

For example, an O-ring is used as the annular

elastic member.

When the bolt as screwed in the threaded bore
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laterally or from below is disengaged from the threaded bore
by being unfastened, the bolt is retained by the elastic
force of the elastic member and therefore prevented from

slipping off.

Preferably, the shank bore has at an intermediate
part thereof a first stepped portion so as to give an
increased diameter to a bore portion extending from the

intermediate part to an end of the bore, and a hollow
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cylindrical member for preventing the elastic member
from slipping out is inserted in the shank bore from
said end so as to form a clearance between the stepped
portion and the preventing member, whereby the annular
recess is formed. The elastic member is then easy to
insert into the recess and can be reliably prevented

from slipping out.

Preferably, the increased-diameter portion of the
shank bore has a second stepped portion in the vicinity
of said end so as to give a further increased diameter
to a bore portion from the second stepped portion to
said end, and the preventing member is formed with a
flange in contact with the second stepped portion. When
the preventing member is fitted into the shank bore, the
flange comes into contact with the second stepped
portion, whereby the preventing member is positioned 1in
place properly.

Preferably, the preventing member is formed with an
annular ridge in engagement with a shank bore-defining
wall for precluding the preventing member from slipping
out of the shank bore. The preventing member can then
be effectively precluded from slipping off.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view showing an example of fluid
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control apparatus wherein bolt slipping-off preventing
devices of the invention are used;

FIG. 2 is an exploded fragmentary perspective view
partly broken away and showing the apparatus of FIG. 1

on an enlarged scale;

FIG. 3 is a sectional view showing a coupling member
fixing device of the invention; and

FIG. 4 is a sectional view showing the device of the
invention for preventing a bolt from slipping off.

DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention will be
described below with reference to the drawings. In the
following description, the terms "upper," "lower, "
"]eft" and "right" refer respectively to the upper side,
the lower side and the left- and right-hand sides of

FIG. 1.

FIGS. 1 and 2 show an example of fluid control
apparatus having incorporated therein the device of the
invention for fixing a lower member. The fluid control
apparatus 4 is adapted for use in semiconductor
manufacturing equipment or the like and comprises a
massflow controller 3, and shutoff-opening devices 1, 2

at the left and right of the controller 3.

The shutoff-opening device 1 at left comprises a
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first on-off valve 6 at left, a second on-off valve 7 at
right and a first valve mount 28 having the two valves
6, 7 mounted thereon. The first valve mount 28
comprises a plurality of couplings 80, 30, 31, 32, 33 as

5 will be described later. Disposed at the left of the
left shutoff-opening device 1 is a first check wvalve 5.

The shutoff-opening device 2 at right comprises a

third on-off valve 8 disposed at left, a fourth on-off
valve 9 disposed at an intermediate position, a fifth

10 on-off valve 10 disposed at right and a second valve
mount 29 having these valve 8, 9, 10 mounted thereon.
The second valve mount 29 comprises a plurality of
couplings 34, 35, 36, 37, 38, 39, 79 as will be
described later. Disposed at the right of the right

15 shutoff-opening device 2 1is a second check valve 11l.
The on-off valves 6, 7, 8, 9, 10 comprise respective

main bodies 12, 14, 16, 18, 20 and respective actuators
13, 15, 17, 19, 21 mounted thereon from above for

suitably opening and closing a channel through each

270 valve main body. The first and fifth on-off valves 6,
10 are two-port valves, while the second, third and

fourth on-off valves 7, 8, 9 are three-port valves. The
main bodies 12, 14, 16, 18, 20 of the on-off valves 6 to

10 are provided at their lower ends with flanges 123,
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l4a, 16a, 18a, 20a, respectively, which are rectangular
when seen from above.
Each of the check valves 5, 11 comprises a left main
body 22 (25) having an inlet in its bottom face, a
5 middle main body 23 (26) screwed to the main body 22
(25) and a right main body 24 (27) having an outlet in

its bottom face and fastened with screws toO the middle
main body 23 (26).
The massflow controller 3 is formed on the left side

10 of its lower end with a rectangular parallelepipedal
leftward extension 49 having an inlet in 1its bottom
face, and on the right side of its lower end with a
rectangular parallelepipedal rightward extension 50
having an outlet in its bottom face.

15 The bottom faces of the valve main bodies 22, 23,
24, 12, 14 at the left of the massflow controller 3 and
the bottom face of the leftward extension 49 of the
controller 3 are all flush with one another. The
rightward extension 50 of the controller 3 and the valve

20 main bodies 16, 18, 20, 25, 26, 27 have their bottom
faces positioned all flush with one another.

The inlet of left main body 22 of the first check
valve 5 is provided with a purge gas supply coupling 80

connected to a purge gas supply line and comprising &
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holding member 40 and an L-shaped channel member 41 held
by the member 40.

The outlet of right main body 24 of the first check
valve 5 is held in communication with an inlet of main
body 12 of the first on-off valve 6 by a first inflow
channel coupling 30 for introducing a fluid into the
left shutoff-opening device 1. The coupling 30
comprises two holding members 42, 44 and a U-shaped
communication channel member 46 held by these members
42, 44 and comprising two L-shaped channel members 43,
45 which are joined to each other.

Opposed to both the bottom face of rightward portion
of main body 12 of the first on-off valve 6 and the
bottom face of leftward portion of main body 14 of the
second on-off valve 7 is a coupling 31 in the form of a
rectangular parallelepipedal block for forming a first
communication channel and having a V-shaped channel 3la
for causing an outlet of the valve 6 to communicate with
an inlet of the valve 7.

The main body 14 of the second on-off valve 7 has an
inlet-outlet subopening, which is provided with a first
subchannel coupling 32 comprising a holding member 47
and an I-shaped channel member 48 and held by the member

47. Attached to the lower end of the coupling 32 is a
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known L-shaped coupling 78 connected to a process gas
supply line.

Disposed beneath both the rightward portion of main
body 14 of the valve 7 and the leftward extension 49 of
+he massflow controller 3 is a coupling 33 in the form
of a rectangular parallelepipedal block for forming a
first outflow channel and having a V-shaped channel 33a
for sending a fluid from the outlet of the wvalve 7 to
the controller 3.

Disposed beneath both the bottom face of rightward
extension 50 of the massflow controller 3 and the bottom
face of leftward portion of main body 16 of the third
on-off valve 8 is a coupling 34 in the form of a
rectangular parallelepipedal block for forming a second
inflow channel and having a V-shaped channel 34a for
introducing a fluid from the controller 3 into the right
shutoff-opening device 2.

The main body 16 of the third on-off valve 8 has an
inlet-outlet subopening, which 1is provided with a second
subchannel coupling 35 connected to an evacuating line
and comprising a holding member 51 and an L-shaped
channel member 52 and held by the member 51.

Disposed beneath both the bottom face of rightward

portion of main body 16 of the third on-off valve 8 and
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+he bottom face of leftward portion of main body 18 of
the fourth on-off valve 9 is a coupling 36 in the form
of a rectangular parallelepipedal block for forming a
second communication channel and having a V-shaped
channel 36a for causing an outlet of the valve 8 to

communicate with an inlet of the valve 9.

The main body 18 of the fourth on-off valve 9 has an
inlet-outlet subopening, which is provided with a third
subchannel coupling 37 connected to a process gas supply
line and comprising a holding member 53 and an L-shaped
channel member 54 and held by the member 53.

An outlet of main body 18 of the fourth on-off valve
9 is held in communication with an inlet of main body 20
of the fifth on-off valve 10 by a third communication
channel coupling 38, which comprises twoO holding members
55, 57 and a communication channel member 59 held by
+these members. The member 59 comprises two L-shaped
channel members 56, 58 joined to each other.

Disposed beneath both the bottom face of rightward
portion of main body 20 of the fifth on-off valve 10 and
+the bottom face of left main body 25 of the second check
valve 11 is a coupling 39 in the form of a rectangular
parallelepipedal block for forming a second outflow

channel and having a V-shaped channel 39a for causing an
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outlet of the valve 10 to communicate with the inlet of
the valve 11.

The outlet of right main body 27 of the second check
valve 11 is provided with a purge gas discharge coupling
79 connected to a purge gas discharge line and
comprising a holding member 60 and an L-shaped channel
member 61 held by the member 60.

The first inflow channel coupling 30, first
communication channel coupling 31, first subchannel
coupling 32 and first outflow channel coupling 33 which
are positioned at the left side of the controller 3 form
the valve mount 28 of the left shutoff-opening device 1.
The second inflow channel coupling 34, second subchannel
coupling 35, second communication channel coupling 36,
third subchannel coupling 37, third communication
channel coupling 38 and second outflow channel coupling
39 which are positioned at the right side of the
controller 3 provide the valve mount 29 of the right
shutoff-opening device 2.

Thus, the left shutoff-opening device 1 has a purge
gas channel through which a purge gas admitted through
the check valve 5 is discharged via the first inflow
channel coupling 30, the main body 12 of the first on-

of f valve 6, the first communication channel coupling
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31, the main body 14 of the second on-off valve 7 and
the first outflow channel coupling 33, and a process gas
channel through which a process gas admitted from the
bottom face of the first subchannel coupling 32 1s
discharged via the coupling 32, the main body 14 of the
second on-off valve 7 and the first outflow channel
coupling 33. The right shutoff-opening device 2 has a
purge gas channel through which the purge gas introduced
via the controller 3 is discharged by way of the second
inflow channel coupling 34, second communication channel
coupling 36, third communication channel coupling 38 and
second outflow channel coupling 39; a process Jgas
channel through which the process gas admitted through
the controller 3 is fed to a process chamber via the
second inflow channel coupling 34, second communication
channel coupling 36 and third subchannel coupling 37;
and an evacuating channel for drawing off the gas from
t+hese channels via the second subchannel coupling 35.

As shown on an enlarged scale in FIG. 2, the first
check valve 5 has an inflow channel 77a and an outflow
channel 77b which are opened downward. The main body 12
of the first on-off valve 6 is formed in its bottom face
with an inlet 62 positioned approximately centrally

thereof, and an outlet 63 positioned at right. The
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valve main body 12 is internally formed with an inflow
channel 64 extending from the inlet 62 to a valve
chamber 66, and an outflow channel 65 extending from the
outlet 63 to the chamber 66. The actuator 13 of the
first on-off valve 6 serves to operate a valve element
67 in the form of a diaphragm. When operated, the
actuator 13 opens or closes the inflow channel 64 with
the valve element 67. The main body 14 of the second
on-off valve 7 is formed in its bottom face with an
inlet 68 at left, an outlet 69 at right and an inlet-
outlet subopening 70 positioned approximately in the
center to serve as an inlet or outlet for other fluid.
The valve main body 14 is internally formed with an
inflow channel 71 extending from the inlet 68 to a valve
chamber 74, a subchannel 73 extending from the
subopening 70 to the chamber 74 and an outflow channel
72 extending from the outlet 69 to the chamber 74. The
actuator 15 of the second on-off valve 7 serves tTO
operate a valve element 75 in the form of a diaphragm.
When operated, the actuator 15 opens OT closes the
subchannel 73 with the valve element 75. On the other
hand, the inflow channel 71 extending toO the inlet 68 of
the second on-off valve 7 is always 1n communication

with the outflow channel 72 extending to the outlet 69
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through the valve chamber 74.

A seal 76 as shown in FIG. 2 is provided between
each of the valve main bodies 22, 23, 24, 12, 14, 16,
18, 20, 25, 26, 27 and at least one of the members 41,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 61 joined to the
valve main body in butting contact. The check valves 5,
11 and the on-off valves 6, 7, 8, 9, 10 are each
fastened to at least one of the couplings 80, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 79 opposed thereto with
holts 113 screwed into the main body 22, 23, 24, 12, 14,
16, 18, 20, 25, 26 or 27 from above (see FIG. 2). The
check valves 5, 11 and the on-off valves 6 to 10 can be
removed upward by removing these bolts 113. In
construction, the second check valve 11l 1s identical
with the first check valve 5, the fifth on-off wvalve 10
with the first on-off valve 6, and the third and fourth
on-off valves 8, 9 with the second on-off valve 7.

with the fluid control apparatus 4 having the
foregoing construction, the process gas 1is admitted into
the first subchannel coupling 32 of the left shutoff-
opening device 1, with the first on-off valve 6 closed,
the second on-off valve 7 held open, the third on-off
valve 8 closed, the fourth on-off valve 9 held open and

the fifth on-off valve 10 closed, whereupon the process
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gas flows through the main body 14 of the second on-off
valve 7 and the first outflow channel coupling 33 into
the massflow controller 3, wherein the gas has its flow
rate regulated. The gas is then admitted into the right
shutoff-opening device 2, thereafter flows through the
second inflow channel coupling 34, the main body 16 of
the third on-off valve 8, the second communication
channel coupling 36, the main body 18 of the fourth on-
off valve 9 and the third subchannel coupling 37 and 1is
sent into the process chamber. When the purge gas 1S
thereafter admitted into the first check valve 5, with
the first on-off wvalve 6 held open, the second on-off
valve 7 closed, the third on-off valve 8 closed, the
fourth on-off valve 9 closed and the fifth on-off wvalve
10 held open, the purge gas flows through the first
inflow channel coupling 30, the main body 12 of the
first on-off valve 6, the first communication channel
coupling 31, the main body 14 of the second on-off wvalve
7 and the first outflow channel coupling 33, reaches the
massflow controller 3, further flows through the second
inflow channel coupling 34, the main body 16 of the
+hird on-off valve 8, the second communication channel
coupling 36, the main body 18 of the fourth on-off wvalve

9.  the third communication channel coupling 38, the main
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body 20 of the fifth on-off valve 10, second outflow
channel coupling 39 and the second check valve 11, and
is discharged. At this time, the purge gas drives out
with its own pressure the process gas remaining in the
main body 14 of the second on-off valve 7, first outflow
channel coupling 33, second inflow channel coupling 34
and second communication channel coupling 36, with the
result that purge gas only flows through the apparatus
in a short period of time.

With the shutoff-opening devices 1, 2, the first
inflow channel coupling 30 and the third communication
channel coupling 38 are common members, the first
communication channel coupling 31, first outflow channel
coupling 33, second inflow channel coupling 34, second
communication channel coupling 36 and second outflow
channel coupling 39 are common members, and subchannel
couplings 32, 35, 37 are also common members. In other
words, the right shutoff-opening device 2 1is available
only by adding one three-port on-off valve to the left
shutoff-opening device 1 and adding to the valve mount
28 thereof the same members as the first communication
channel coupling 31 and the first subchannel ‘coupling
32. When the on-off valve to be added is a two-port

valve, the fourth on-off valve 9 of the right shutoff-
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opening device 2 is replaced by a two-port valve, with
the third subchannel coupling 37 removed from the mount
29. Thus, the left and right shutoff-opening devices 1
and 2 are amenable to various modifications.

Wwith the embodiment shown in FIG. 1, the left
shutoff-opening device 1 has two on-off valves 6, 7,
while the right shutoff-opening device 2 has three on-
off valves 8, 9, 10, whereas the number of on-off valves
is variable suitably. Two shutoff-opening devices each
having a suitable number of on-off valves are arranged
respectively at the left and right sides of a massflow
controller, and such arrangements are further arranged
in parallel to provide a fluid control apparatus for use
in semiconductor manufacturing equipment. The fluid
control apparatus is installed by mounting the couplings
80, 30, 31, 32, 33, 34, 39, 36, 37, 38, 39 on a base
plate 108 with bolts, attaching the fluid controllers,
such as check valves 5, 11, on-off valves 6, 7, 8, 9, 10
and massflow controller 3, to the couplings 80, 30 to 39
as specified and fixing the base plate 108 in position.

Next with reference to FIG. 3, a description will be

given of a device for fixing the coupling member, to be
disposed between the base plate and fluid controllers,

+o the base plate with bolts.
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Referring to FIG. 3, two block couplings 31 for
attaching the on-off valves 6, 7 thereto are mounted on
the base plate 108. A screw bore 106 for use in
attaching the block coupling 31 to the on-off valve main
body is formed in the upper side of the coupling 31 at
each of four corners thereof. A bolt bore 107 for
inserting a coupling fixing bolt 110 therethrough for
mounting the block coupling 31 on the base plate 108 1is
formed at each of two portions of the coupling 31 close
to its central portion. The base plate 108 is formed
with screw bores 109 for use in mounting the block
coupling 31 on the base plate 108.

The bolt bore 107 of the block coupling 31 is formed
by a large-diameter portion 107a having a diameter
larger than the diameter of the head 110a of the
coupling fixing bolt 110, and a small-diameter portion
107b continuous with the portion 107a, with a stepped
portion 107c provided therebetween, and having a
diameter intermediate between the diameter of the bolt
head 110a and the diameter of the shank 110b of the
bolt.

A sleevelike spacer 111 having a lower end bearing
on the base plate 108 and an upper end positioned in the

large-diameter portion 107a is fitted 1in the small
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diameter portion 107a of the bolt bore 107. The spacer
111 has an inside diameter larger than the diameter of
the bolt shank 110b and an outside diameter smaller than
the diameter of the bolt head 110a. The shank 110D of
the coupling fixing bolt 110 is fitted in the spacer
111, with the bolt head 110a bearing on the upper end
face of the spacer 111. The spacer 1l serves to
determine the amount of tightening of the coupling
fixing bolt 110, such that as the bolt 110 inserted
through the bore 107 is screwed into the screw bore 109

of the base plate 108, the head 110a of the bolt 110 1is

An annular rubber washer 112 having an outside
diameter approximately equal to the diameter of the head
110a of the coupling fixing bolt 110 is fitted around
the upper end of the spacer 11l. The rubber washer 112
is held between the head 110a of the bolt 110 and the

stepped portion 107c of the bolt bore 107. The vertical
length of the rubber washer 112 is so determined that a
compressive force will act on the washer when the bolt

110 is completely tightened up in the state shown in

FIG. 3. Thus, the couplings 31 are biased toward the

base plate 108 by the rubber washers 112. The rubber
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washers 112, which are elastic, can be further deformed
by compression, so that the couplings 31 are movable
away from the base plate 108. Accordingly, even if the

upper surfaces of the couplings 31 are not flush with

each other, the couplings 31 are brought closer to the
on-off valve 7 as the on-off valve 7 is fastened to the
couplings 31 with the body fixing bolts 113, which can
therefore be tightened easily. Consequently, all the
seals 76 can be subjected to a proper pressure to ensure
fluid tightness.

Next with referenceto FIG. 4, a description will be
given of a device of the invention for preventing a bolt
from slipping off, as preferred means for use in
attaching the on-off valve 7 to the two block couplings
31, 33 with body fixing bolts 113.

With reference to the drawing, bolt shank bores 114
are formed in the flange 1l4a of the main body 14 of the
on-off valve 7. Each of the shank bores 114 has stepped
portions 11l4a and 114b respectively at an intermediate
part of the bore and a part thereof close to the bore
lower end to give the largest diameter to the lower end
of the bore 114. An O-ring 115 is fitted in the shank
bore 114 from its lower end in bearing contact with the

intermediate stepped portion 1l14a. A bush 116 1s
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further fitted in the bore 114 from the larger diameter

side for preventing the O-ring 115 from slipping out.
Thus, an annular recess 118 for accommodating the O-ring
is defined by the intermediate stepped portion 11l4a, the
upper end face of the bush 116 and the periphery of the
bored portion 114 for the bolt shank. The bush 116 1s
formed at its lower end with a flange 1ll6a 1n bearing
contact with the stepped portion 114b close to the bore
lower end. The bush 116 further has at an intermediate
portion thereof an annular ridge 117 with an outside
diameter slightly larger than the diameter of the shank
bore portion having this intermediate portion fitted 1in.
when the bush 116 is forced into the shank bore 114 from
its larger diameter side, the flange 116a bears agalinstT
the stepped portion 11l4b close to the bore lower end,
and the annular ridge 117 is collapsed, whereby the bush
116 is prevented from slipping out, consequently
preventing the O-ring 115 from slipping off. The O-ring
115 has an inside diameter slightly smaller than the
outside diameter of the shank of the body fixing bolt
113. Since the O-ring is elastic, the shank of the bolt
113 can be forcibly inserted through the O-ring 115 with
extreme ease. When the fixing bolt 113 1is unfastened

and becomes disengaged from the screw bore 106, the
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elastic force of the O-ring 115 retains the bolt 113 on
the ring 115. Accordingly, even in the case where the
base plate 108 is installed in a vertical position (as
turned from the illustrated horizontal position
thereof), this feature obviates the likelihood that the
body fixing bolt 113 to be screwed in or removed will

fall off to become lost.
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CLAIMS:

1. A device for preventing a bolt from slipping off,
comprising a member to be fixed, formed with a bolt shank
bore to a stationary member having a threaded bore, the
device preventing the bolt from slipping out of the shank
bore when the bolt is unfastened, the device being
characterized in that an annular recess is formed in a shank
bore-defining inner periphery of the member to be fixed and
has fitted therein an annular elastic member having
elasticity radially thereof and having an inside diameter

smaller than the outgside diameter of a shank of the bolt.

2. A device for preventing a bolt from slipping off
according to claim 1 wherein the shank bore has at an
intermediate part thereof a first stepped portion so as to
give an 1ncreased diameter to a bore portion extending from
the intermediate part to an end of the bore, and a hollow
cylindrical member for preventing the elastic member from
slipping out is inserted in the shank bore from said end so
as to form a clearance between the stepped portion and the

preventing member, whereby the annular recess is formed.

3. A device for preventing a bolt from slipping off
according to claim 2 wherein the increased-diameter portion
of the shank bore has a second stepped portion in the
vicinity of said end so as to give a further increased
diameter to a bore portion from the second stepped portion
to said end, and the preventing member is formed with a

flange in contact with the second stepped portion.

4 . A device for preventing a bolt from slipping off
according to claim 2 wherein the preventing member is formed
with an annular ridge in engagement with a shank

bore-defining wall for precluding the preventing member from
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slipping out of the shank bore.

5. A device for preventing a bolt from slipping off,
comprising a member, to be fixed to a stationary member
having a threaded bore, combined with a bolt and an annular
elastic member for preventing said bolt from slipping off
sald member, sald member to be fixed fofmed with a bolt
shank bore, said device beling adapted to prevent said bolt
from slipping out of said shank bore when said bolt 1s

unfastened, said device comprising:

an annular recess, which is formed completely in
an intermediate part of a shank bore-defining inner
periphery of said member to be fixed, said annular recess
having said annular elastic member fitted therein, said
annular elastic member having elasticity in a direction
radially thereof and said annular elastic member having an

inside diameter smaller than an outgside diametexr of a shank

of said bolt.

6. The device for préventing a bolt from slipping off
according to claim 5, wherein said shank bore has, at an
intermediate part thereof, a first stepped portion so as to
give an increased diameter to a bore portion extending from
sald intermediate part to an end of said bore, and further
comprising a hollow cylindrical member for preventing said
annular elastic member from slipping out, wherein said
hollow cylindrical member 1s inserted in said shank bore
from said end s0 as to form a clearance between said first
stepped portion and said hollow cylindrical member, whereby

sald annular recess 1is formed.

7. The device for preventing a bolt from slipping off
according to claim 6 wherein said first i1ncreased-diameter
of said bore portion of said shank bore has a second stepped

portion in a vicinity of said end so as to give a further
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increased diameter to a bore portion from said second
stepped portion to said end, and said hollow cylindrical

member 1s formed with a flange in contact with said second

stepped portion.

8. The device for preventing a bolt from slipping off
according to claim 6, wherein said hollow cylindrical member
1s formed with an annular ridge in engagement with a shank
bore~-defining wall for precluding said hollow cylindrical

member from slipping out of said bolt shank bore.
FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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