TI TLE OF THE | NVENTI ON DEVI CE FOR PREVENTI NG BCL%“BQ%&féLIP | NG
OFF BACKGROUND OF THE | NVENTI ON [Pos Sowpyent

i nvention relates to a device for pre- 5 venting a bolt from slipping out
of a bore forinserting t he shank of the bolt even when the externally
t hr eaded portion of the bolt is disengaged froman internally

t hreaded portion. In fluid control apparatus, for exanple, for use
in 10 manufacturing sem conductors, coupling nenbers are fixed to a
base plate with-bolts, and on-off valves are gach fixed to one or sone
of the coupling nmenbers with bolts. Thesé bolts are not always screwed

in from above; sone are often ﬁg%é?i r frombelow 15
The conventional fluid control appa?g{ us asﬁ%?ﬁﬁ%%,%lﬁl emthat in the

of & bolt shank bore SRFEE ik SREMRETN AR GRS ' Lo 0

S di sengaged froman internally threaded portion. 20

SUMVARY OF THE | NVENTI ON An object of the present inventionis to
provi de a device for preventing a bolt fromslipping out of a bolt
shank bore when unfastened in th§A8§§E°HHBr9FtW@EbGBEEN§I°N

The present invention relates to a device for pre-

5 wventing a bolt from slipping out of a bore for inserting
the shank of the bolt even when the externally threaded
portion of the bolt is disengaged from an internally
threaded portion.

In fluid control apparatus, for example, for use in
10 manufacturing semiconductors, coupling members are fixed
t§ a base plate.with bolts, and onfoff 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 laterélly or from belowﬁ
15 The conventional f£fluid control apparatus has the
problem that in the case where the base plate is vert;-
cal, the bolt is likely té slip out of a bolt shank bore
when the externally threaded portion of the bolt is
disengaged from an internally threaded portion.
'20 SUMMARY OF THE INVENTION
An object of the present invention is.to provide a
device for preventing a'bolt from slippiﬂg out of a bolt

shank bore when unfastened in the case where the bolt is



2 screwed in laterally or from bel ow for fixing. The present
i nvention provides a device for preventing a bolt fromslipping off
for dse i'n fixing a menber f-ormed with a.bolt shank bore to a
stationary 5 nmenber having a threaded bore, the device being adapted

to prevent the bolt from slipping out of the shank bore when the bolt
I s unfastened, the device being characterized in that an annul ar
recess is forned in a shank bore-defining inner periphery of the
menber to be 10 fixed and has fitted therei® an annul ar el astic nenber
having el asticity radially thereof and having an inside di anet er
smal | er than thesocwesiede ith dateraldly arsifaom bielow forhEilsding. For
exanple, an Oring is used as the annular 15 el astic nenber. When

the bolt as screwed rhe! bekskhtadadehtion providesr al Bevaeef gam bel ow is
di sengaged fromthe threaded bore by being unfastened, the bolt is

retained by the prevethdslg @ bente rebm! B2ippadly orreFRe uskd ihheigfiogea 20
prevent ed fron1sFipping OP;. Preferably, the shank bore has at an
intermediate  pR@ber! BRrRRl #ifth’ &l bBLEPRABNROLOIEN t30a28thei8h4eyan
5 member having a threaded bore, the device being adaptea
to érevent 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
10 fixed and has fitted therein an annular elastic member
having elasticity radially thereof and having an inside
diameter smallef than the outside diameter of a shank of
the bolt.
For example, an O-ring is used as the annular
15 elastic member.
When the bolt as screwed in the threaded bore
laterally or from below is disengaged from the threaded
bore by being unfastened, the bolt is retained by the A
elastic force of the elastic member and therefore
20 prevented from slipping off.
Preferably, the shank bore has at an intermediate
part thereof a first stepped portion so és toc give an
increased diameter to a bore portion extending from the

intermediate part to an end of the bore, and a hollow



I ncreased dianeter to a bore portion extending fromthe I nternmedi ate
part_to an end of the bore, and a holl ow

3 ' cYylindrical nenber for preventing the elastic nenber from
slipping out is inserted in the shank bore from said end so as to form
a cl earance between the stepped portion and the preventing nenber,

wher eby t he annul ar 5 recess is forned. The elastic nenber is then easy
to insert into the recess and can be reliably prevented from
slipping out. Preferably, the incr@ased-dianeter portion of the

shank bore has a second stepped portion in the vicinity 10 of said end so
as to give a furcykindnicadseembennfoerpreventing tine celastioméminart he
second stepped portion to said end, and the preventing nmenber is
formed with a froml gabippingcovtais imsdrtdd trcthd shapipevorerfian. Wen
the preventing nenber is fitted into the shank bore, the 15 flange cones

into contact W tfaidceR@CODlast €PPESkrm a cPOataNde HEGISEY tHE PE i ng
menber is positioned in pl ace properly. Preferably, the

preventing menbegol-e1bRr 4Rd ¥hé hpAdventinghethbér | | (EréKyy CENAGERNLaM th a
shank bore-defining 20 wall for precluding the preventing nenber from

sli pping 5 0UteQdss NEs SEGRKe @O Ornd NEL RS EYE MM FEID En&Red 43 o
~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
10 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
15 flange comes into contact with the second stepped
portion, whereby the preventing member is positioned in
place properly.
Preferably, the preventing member is formed with éﬁ
annular ridge in engagement with a shank bore-defining
20 wall for precluding the preventing member from élipping
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



be effectively precluded fromslipping off. BRI EF
DESCRI PTI ON OF THE DRAW NGS FIG 1 is a front view show ng an
exanple bf fluid A " 4 control
apparatus wherein bolt slipping-off preventing devi ces of the invention
are used; FIG 2 is an exploded fragnentary perspective view
partly broken away and showi'ng the apparatus of FIG 1 5 on an enl arged
scal e; FIG 3 is a sectional view showi ng a coupling nmenber

fixing device of the invention; and 4 FIG 4 is a sectional view
show ng the device of _the I nvention for. preventing a bolt from

slipping off. -Egntrol appamafuy phegelo-bpit Sdppingyofizoneventing

An enbodi ment of the present invention wll be descri bed below with
reference to t h@egigRsn@f the dmwentiors griepwsedidescription, the terms
"upper," "lower," "left" and "right" refer respectively to the upper
side, 15 the | ower F¥Gde 2ads @ine expiliodednfnagyientaayd perspective viemG 1.
FIGS. 1 and 2 show an exanple of fluid control appar at us havi ng

I ncor por at ed t hpaeitdyt hheoken asayl ande showingnhet apparartus XEFIHS .| dner
menber. The fluid control 20 apparatus 4 is adapted for use in

sem conduct o6 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.

10 ’ 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,"

"left" and "right" refer respectiveiy to the upper side,
15 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

20 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



manuf act uri ng equi pnrent or the |ike and conprises a massfl ow controller

3, and shutoff-opening devices 1, 2 at the left and right of the
control | &r 3. The shut of-f - openi ng device 1 at |eft conprises a
first on-off valve 6 at left, a second on-off valve 7 at right and a
first valve nmount 28 having the two val ves 6, 7 mounted thereon. The
first val ve nount 28 conprises a plurality of couplings 80, 30, 31,
32, 33 as 5 wll be described |later. Disposed at the left of the

| eft shutoff-opening device 1 is a first chetk val ve 5. The

shut of f - openi ng vice 2 at.ri ?t C I seg, a third on-off valve 8
di sposed at Ieftgfﬁsgoﬁ?fﬂggnvg Ye-gnggvi?gg'Qad?§38§éd°ﬁf°££ Yateenédetbt e
position, a fifth 10 on-off valve 10 disposed_at right and a second val ve
mount 29 havi ng ¥+¥RE sad\a first valveunewat:ABrhaning thethwoswabyvesval ve
nmount 29 conprises a plurality of couplings 34, 35, 36, 37, 38, 39, 79
as will be Glestrnpeated: EhereprposBaeafirat valyve meunhe28i ght 15
shut of f -openi ng device 2 is a second check val ve 11. The on-of f
valves 6, 7, 8, eompuisespai pburaljpbytofecouplimgs 89di23Q, 131, 132, 133 48,
20 and respective actuators 13, 15, 17, 19, 21 nmounted thereon from
above for 5 suwilbbl he opescnipbeddlatesi ngDiaspbsadecatt theubéftach 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 is a second check valve 11.
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
20 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 iower ends with flanges 12a,



20 valve main body. The first and fifth on-off val ves 6, 10 are
two-port valves, while the second, third and fourth on-off valves 7,

8, 9 are’three-port valves. The mai n bodies 12, 14, 16, 18, 20 of the
on-of f valves 6 to 10 are provided at their lower ends with fl anges
12a, 6 - 14a, 16a, 18a, 20a,
respectively, which are rectangul ar when seen from above.

Each of the check valves 5, 11 conprises a |left nmain body 22 (25)
having an inlet in its bottomface, a 5 nPddle main body 23 (26) screwed
to the main body 22 25) and a right main body 24 (27) having an
outlet in - 42 hdidPomiBe Wy mesRaidvalh sthich axe mectangular
mai n body 23 (26). The massflow controller 3 is forned on the |eft
side 10 of itswhenesesan Satarh abousst angul ar par al | el epi pedal | ef t war d
extension 49 having an inlet in its bottom face, and on the right side
of its |ower end w Each of theccheokivalves &, dleponpidlses ghtleftd main

ext ensi on 50 having an outlet in its bottomface. 15 The bottom
faces of the vabedyr@an (25 ¢avidhg ah inlet?4n lxs botionl lFadegf ta of the

massfl ow controller 3 and the bottom face of the |leftward extension 49
of the cent mildddle hadie bdddy 226y ider@h@ W ke mBi® body 22
(25) and a right main body 24 (27) having an outlet in
its bottom face and fastened with screws to 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 its 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 wvalve
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 a



ri ghtward 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

wi t h' one?anot her. The intet of left rmain 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 conprising a :

7 hol di ng menber 40 and an L-shaped channel nenber 41 hel d by the
menber 40. The outlet of right main body 24 of the first check
valve 5 is held in conmunication with an inl®t of main 5 body 12 of the
first on-off valve 6 by a flrst nf|OM/ channel . coupl i ng

i ntroduci ng a flBPyd ?ﬁgom?ﬁﬁer P@Fta§hETEPPPSﬁeﬁFﬂﬁnﬂlv?E@bﬁr *ﬁeheld
coupling 30 conprises two hol ding nmenbers 42, 44 and a U shaped
conmuni cation chvinthensesbersdOhel d by t hese menbers 10 42, 44 and
conprising two L-shaped channel nenbers 43, 45 which are joined to
each ot her. Theosetlet o6t hight moinohﬂﬁnc%4o¢frtgatﬁhrﬁtpchecbn
of main body 12 of the first on-off valve 6 and the bottom face of
| eftward porti onvalvenbnisobgld4inf communiSattonndith-anfinkéteof main
coupling 31 in the formof a rectangul ar parall el epi pedal bl ock for
formng a first 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
10 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 tpe

15 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 wvalve 7.

20 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



communi cati on channel and having a V-shaped channel 3la for causing an
outlet of the valve 6 to comrunicate with an inlet of the valve 7. 20
The rain body 14 of the second on-off valve 7 has an i nl et-outl et
subopeni ng, which is provided with a first subchannel coupling 32
conprising a holding nenber 47 and an |-shaped channel nenber 48 and
hel d by the nenber 47. Attached to the | ower end of the coupling 32 is
a 8 known L-shaped
coupling 78 connected to a process gas 8upply line. Di sposed
beneath both the rightward portion of main body 14 of the valve 7 and
the | eftward ext é&mawm I4Shdped Taupd imgs 718 @ercwcted [tor a3 processogas ng 33
in the form of a rectangul ar parall el epi pedal block for formng a
first outflow chauwpglyanddevi ng a V-shaped channel 33a for sending a
fluid fromthe outlet of the valve 7 to the controller 3. 10

Di sposed beneath bot pildiRdedt beiiebanhe bofthr ithilel Waightward pskeasnobESthadh t he
massfl ow controller 3 and the bottom face of leftward portion of nain

body 16 of the thidad 14 oforH fraldleVd AnidS thel Qe twada3éxitansien’ aoma a
rectangul ar parall el'epi pedal block for formng a second 15 inflow channel

and having a % shepedhdiF IRl cdtitrciier 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 qutlet of the valve 7 to
the controller 3.

10 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 secgnd

15 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 aﬁ
inlet-outlet subopening, which is provided with a second

20 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



introducing a fluid fromthe controller 3 into the right

shut of f - openi ng devi ce 2. The main body 16 of the third on-off.
val vé 8 has an i nl et-outl et .subopening, which is provided with a
second 20 subchannel coupling 35 connected to an evacuating |ine and
conprising a holding nenber 51 and an L-shaped channel nmenber 52 and
hel d by the nenber 51. Di sposed beneath both the bottom face of

ri ghtward portion of main body 16 of tRke third on-off valve 8 and

9 the bottom face of leftward portion 6f main body 18 of t he

fourth on-of f Valyg Sotfof FQR! &P SPrldld SolOldh of mdl¥n hddy  AHGE a!
rb OC?( or or ng a SETron n

par al | el epi pedal conmiuni cation “‘than and

havi ng a V-shape channel 3 for causj ng_an_o et he valye 8 to
communi cate wit htqﬁu ?‘?ﬁ"é‘?ah o‘?n'f‘hgév‘é#/‘ée géj 1'% c°upU£I‘Jrfé9 r'ié r#’bo‘a}ﬁ 1%"”8? t he
fourth on-off valve 9 has an I nl et -out| et  subopeni ng, which, is

provi ded with a 9hig drectangylan prealisispipriat kb’g?ﬁﬁc‘ig% Frming Ress

gas supply 10 line and conprising a hol ding nenber 53 and an L-shaped
channel nenber 5RcERA t@m@i@%@%rﬁiﬁmﬁf and having, & M+1shaRfd mai n body
18 of the fourth on-off valve 9 is held in communication with an inlet
of main body 20 channet 36r £or i¢ausing fav Huwelal of, the hralkve dnkdi cation

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

10 1line 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 wvalve
9 is held in communication with an inlet of main body 20
of the fifth on-off valve 10 by a third communicatioq-

15 channel coupling 38, which comprises two holding membérs
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

20 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



15 channel coupling 38, which conprises two hol di ng nenbers 55, 57 and

a communi cati on channel nenber 59 held by t hese nenbers. The nenber 59
conpfises two L-shaped channel nenbers 56, 58 joined to each other

Di sposed beneath both the bottom face of rightward 20 portion of nmain 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 formof a

rect angul ar par al | el epi pedal bl ock for borning a second outfl ow
channel and having a V-shaped channel 39a & causi ng an

valve 110 o b *?ﬁgvéhtv?‘e‘%"g%iyﬁgEﬁ“ﬁécﬁmﬁfh&%‘c riRh° bl ateto bl

valve 11 is prov#g purge gas di scharge coupling 5 79 connected
to a purge gas dFEBh¥P Xel fe and ' conprising a holding nmenber 60 and
an L-shaped channel nber 61 Z t he nen%

first |nflom/channeITEBuBPFﬁ§t39f FFQQF main bety 7c8flﬁhecﬁ§ﬁﬂﬁﬁ EBSEFlng

31, first subchannel 10 coupling 32 and first outflow channel coupling 33
whi ch are p¥siveohddis: pravifed: witheaopurge goeft 4dsrhprgef spHpling

t he val ve mount 28 of the |left shutoff-opening device 1. The second

i nfl ow channeb c@8ptenge8tedssooadpusugehgasefiischarge 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

10 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 3§,

15 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.

20 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-

off valve 6, the first communication channel coupling



coupling 35, second communi cation channel coupling 36, 15 third subchannel
coupling 37, third conmmunication channel coupling 38 and second

out f f ow channel coupling 39-.which are positioned at the right side of
t he controller 3 provide the valve nount 29 of the right

shut of f - openi ng device 2. 20 Thus, the left shutoff-opening device 1
has a purge gas channel through which a purge gas admtted through

the check valve 5 is discharged via the first inflow channel coupling

30, the main body 12 of the first on- oft valve 6, the first

i cation chapnel i 31, the main body 14 of th
Second on-off vapbe $hanHALn Do 14, g tha: FRORRARARNFE cEAbPRNG 958 and o

process gas channel through which a_process gas_admitted fromthe
bottom face of theef fiZetsaBthlrrerFhaRRRL AguBding 335 and RaPERESFFaTRAe
coupling 32, the main bOdK 14 of the second on-off valve 7 and the
first outflow chehaenel threugh| vhickia grecesghgashadmittedefirag theice 2
has a purge gas channel through which the purge gas introduced
via the control | eotBomsfacechfir ghe Hirshysubchannebcoouplingi 32| b channel
coupling 34, second communi cati on channel coupling 36, third
comuni cat i on5 chdhachargegd! vig BBeanduplings@2pntheuhainvbadpnhél ofothéi ng
39; a process gas
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
10 inflow channel coupling 34, second communication channel
coupling 36, third communication channel coupling 38 and
second outflow channel coupling 39; a process gas
channel through which the process gas admitted through
the controller 3 is fed to a process chamber wvia the
15 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
these channels via the second subchannel coupling 35. N
As shown on an enlarged scale in FIG. 2, the first
20 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



channel through which the process gas admtted through the controller
3is fed to a process chanber via the 15 second inflow channel -coupling
34, $econd conmuni cation channel coupling 36 and third subchannel
coupling 37; and an evacuating channel for drawing off the gas from

t hese channel s via the second subchannel coupling 35. As shown on
an enlarged scale in FIG 2, the first 20 check valve 5 has an infl ow
channel 77a and an outfl ow channel 77b MQICh are opened downward. The
mai n body 12 of the first on-off valve 8%is forned inits bottomface

g ot C2eRESL hOTECuRRD" P81 B EbYoSSIH (5" Ermaa 4f6h°5h 13Bof"

12 val ve main body 12 is internally fornmed with an inflow channel
64 ext endi ng frdﬁ??ﬂ%einﬁéteGEeF@;%9v§F9% the igpkghph8? B8, 2a¥@L¥R outfl ow
channel 65 extending fromthe outlet 63 to the chanmber 66. The
actuator 13 of t@eamberfffstand-anfoytflewschannel 63 eptending {rppethe

el enent 67 in the formof a diaphragm Wen operated, the

actuator 13 opensublet| 83etot bhei chambex GHinel Thd agthator 13 hefvthee

el ement 67. The main body 14 of the second on-off valve 7 is forned in
its bottom faie fitstaon~-46£fi vakte 68 servedtto avpatdteta 68ahte rehdxheatd an
inlet- out| et subopening 70 positioned approximtely in the

67 in the form qf 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

10 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 £luid.
The valve main body 14 is internally formed with an
inflow channel 71 extending from the inlet 68 to a valve

15 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 to
operate a valve elemenf 75 in the form of a diaphragm.

20 When operated, the actuator 15 opens or. closes the
subchannel 73 with the valve element 75. On the other
hand, the inflow channel 71 extending to the inlet 68 of
the second on-off valve 7 is always in communication

with the outflow channel 72 extending to the outlet 69



center to serve as an inlet or outlet for other fluid. The val ve main

body 14 is internally forned with an I nfl ow channel 71 extending from
the i'nlet" 68 to a valve 15 chanmber 74, a subchannel 73 extending fromthe
subopening 70 to the chanber 74 and an outfl ow channel 72 extendi ng
fromthe outlet 69 to the chanber 74. The . actuator 15 of the second
on-of f valve 7 serves to operate a valve elenent 75 in the formof a
di aphragm 20 When operated, the actuator 15 opens or.closes the
subchannel 73 with the valve elenent 75. Onitshe ot her hand, the inflow
channel 71 extending to the inlet 68 of the second on-off valve 7 is
al ways in comunichough the wvalil chambekf 7aw channel 72 extending to the
outlet 69 13 t hrough t he
val ve chanber 74.  a seal #6588l shBwaSinhews.i 2 EkCpradvidedr uitdadnbet ween
each of the valve main bodies 22, 23, 24, 12, 14, 16, 18, 20, 25, 26,
27 and at |east QQEhQBftQﬁenggﬁ%éstln boéi%@ 2%1 232, 243, 134, 142, 1%6
37,.38, 39, 61 joined to the val ve main body in’butfing confact.

check val ves 5, 241 Q%d bie 99- PE &%' %%s Oo£§lgf %helggﬁbgggagﬁ 35,

fastened to at Ieaét ofie “of t hé coupli ngs
36, 37, 38, 33, 43 OpRosgy tRereLg Wakh 3¢ 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

10 bolts 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. 1In
construction, the second check valve 11l is identicaln

15 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 is admitted into

20 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



10 bolts 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", renoved. upward by renoving these
bolts 113. In construction, the second check valve 11 is identical.
15 with the first check valve 5, the fifth on-off valve 10 with the
first on-off valve 6, and the third and fourth on-off valves 8, 9 with
t he second on-off valve 7. Wth the fluid control apparatus 4
havi ng the foregoi ng construction, thejgrocess gas is admtted into
20 the first subchannel coupling 32 of the left shutoff- openi ng
device 1, with thasfflawsorchabughaithe fadhobedy 14 oft theseeedadobneblE s
valve 7 hel d open, the third on-off val ve 8 closed, the fourth on-off

valve 9 held operaake 7 andtmhdwﬂﬂa&toauQE&owabnanhalcba&gdanghaeeuama t he
process gas flows through

the main body 14¢gb hB%s%Q%@n@d%&r%ﬁﬁer 3, Wﬁhfaiﬁ %ﬁ@ 588 hh&SH taukhbaw
channel coupling 33 into the massflow control | er 3, wherein the gas

ga:hhzzfilgggnlng §g£?b§%ﬁ%k%ﬁg?ea}tggﬁgféﬁztbﬁgguﬁﬂEkEEﬁdih@BSg%%ﬁg&P%?tOW
chamel U ool i eriGa’s, coprHHhE Mol SRR RS 1
fourth on- second inflow channel coupling 34, the main body 16 of
the third on-off wvalve 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 is
10 sent into the process chamber. When the purge gas is
thereafter admitted into the first check wvalve 5, with
the first on-off valve 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 valve
'S 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 val;e
7 and the first outflow channel couplingl33, reaches the
20 massflow controller 3, further.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, the third communication channel coupling 38, the main



off valve 9 and the third subchannel coupling 37 and is 10 sent into the

process chanber. Wen the purge gas is thereafter adnitted into the
first check valve 5, wth the first on-off valve 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 valve 15 10 hel d open,
the purge gas flows through the first I nfl ow channel coupling 30, the
mai n body 12 of the first on-off valve 6, the first communi cation
channel coupling 31, the main body 14 3 the second on-off val ve

7 and the first outflow channel coupling 33, reaches the 20 massfl ow
controller 3, furadier2® |ofistherlfth tdre-cf ovallve 10, nsecond haunt®lowoupl i ng

34, the main body 16 of the third on-off valve 8, the second

communi cati on chehartel couphiy i39) &3 thHe secondathed8 wilddell pudhd
on-of f val ve 9, the third comuni cation channel coupling 38, the main
body 20 of the fid tdisvhafdedal it Hhiseemndl, otid |givge gas@wPieds cowel i ng
39 and the second check valve 11, and is discharged. At this tinme, the

purge gas drives; O its owh [grddSuWVHY §H0E&sd Nfad Wb ifBhdi ng
in the 5 main body 14 of the second on-off valve 7, first outflow

channel couplg Ngya3, é&(f);?“fh | Jg '%%&fg}ﬁ] GPMRESE REaRA 7, 2k SGEOFThw
comuni cati on channel coupling 36, wth the
chaﬁnel coupling 33, second inflow channel coupling 34
and second communication channel coupling 36, with the
result that purge gas onl& flows through the apparatus
in a short period of time.

10 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

.15 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 is available:
only by adding one three-port on~off valve to the left

20 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-



result that purge gas only flows through the apparatus in a short
period of tinme. 10 Wth the shutoff-opening devices 1, 2, the first

i nfl ow channel coupling 30 and the third comuni cati on channel
coupling 38 are common nenbers, t'he first comuni cati on channel
coupling 31, first outflow channel coupling 33, second inflow channel
coupling 34, second 15 conmunication channel coupling 36 and second

out f | ow channel coupling 39 are comon nenbers, and subchannel
couplings 32, 35, 37 are also conmon nenberg.6 | n ot her wor ds, the right
shut of f - openi ng device 2 is avail able only by addi ng one three-port

on-of f valve to idperield dedlceh® dfsf repaaiced day i awb-pattddilve,! ariitie
val ve nount 28 thereof the sanme nenbers as the first communi cation

channel coupling thk &M rdd &ubchsnnelbcbuplbing @Widdibved from tHERduif:

on-of f valve to be added is a two-port val ve, the fourth on-off valve

9 of the right shuytoffphys, the left and right shutqff-openinqqdeviéﬁ% 1
opening device 2 is replaced by a two-port “valve, with the third

subchannel CO“p'559'%Féﬁﬁg@&ﬁé&éﬂi@n&bgﬁﬁgggﬁﬁz‘%ﬂ%ﬁﬁ%ﬁaﬁwaﬁé- the left and

ri ght shutoff-opening devices 1 e to various

modi ficationss 5y W Whe! BirBARRLLEEBhRAO WS P €, dne MBIt

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 wvariable suitably. Two shutoff-opening devices each

10 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:

15 - control apparatus is installed by mounting the couplings
80, 30, 31, 32, 33, 34, 35, 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, iO
and massflow controller 3, to the couplings 80, 30 to 39

20 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,

to the base plate with bolts.
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Next with reference to FIG 3, a description wl

% E0hald EﬂTtEPQOQOUph'Q&r@%”%%&e 1960%or used&gposed

ate an luid controllers to the base plate wt

3 00u&1”ﬁb§h§1b}ock coupling 31 to!the on-pf£ Bﬁ&%@fggg

att chlng the on-o ves

bR Le rorl® 1RARRPLBEE A Mo LM RAEIIA 59" atoe
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 is
formed at each of two portions 6f 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 blocﬁhcoupling 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 in the small

and
id

h

I n



5 body is fornmed in the upper side of the coupling 31 at each of four
corners thereof. A bolt bore 107 for I nserting a coupling fixing bolt
110 therethrough for nounting the block coupling 31 on the base plate
108 is formed at each of two portions of the coupling 31 close 10 to
its central portion. The base plate 108 is forned Wi th screw bores 109
for use in nounting the block coupling 31 on the base plate 108.

The bolt bore 107 of the block coupling 31 is forned by a

| ar ge-di aneter portion 107a having a dianetd8 15 |larger than the dianeter
of the head | 10a of the coupling fixing bolt 110, and a small-di aneter
portion 107bddemeitexoportiion 4BZapoft the bOl% bunrehlf87st efpedspacer
portion 107c provided therebetween, and having a di aneter internedi ate
bet ween the di anmttier hak ahe ihglile dfahegdr! 18xgamrdthha thandiemetért be
shank 11 Ob of the bol t. A sl eevel i ke spacer 111 having a | ower

end bearing = t8a bbetbghenkl aoblQBdasd autspger déafleResi tmaltdri ghhhe
| ar ge-di-aneter portion 107a is fitted in the snall

18 ~~  dianeter tpar hiahetB#ao2f thRepBokt nBaRe1184. ThReSBAGRK 110b &%l has
an inside dianeter |arger than the dianmeter of
5 the coupling fixing bolt 110 is fitted in the spacer

lli, with the bolt head 110a bearing on the upper end
face of the spacer 111. The spacer 11 serves to
determine the amount of tightening of the coupling
fixing bolt 110, such that as the bolt 110 inserted

10 through the bore 107 is screwed into the screw bore 109
of the base plate 108, the head 110a of the bolt 110 is
supported by the spacer 111 bearing on the base plate
108, preventing further tightening of the bolt.

An annular rubber washer 112 having an outside

15 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 111. 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

20 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



t he bolt shank 11 Ob and an outside dianeter smaller than t he di aneter
of the bolt head |l0a. The shank 1l Ob of 5 the coupling fixing bolt 110
is fitted in the spacer 111, with the bolt head Il 0a bearing on the
upper end face of the spacer 111. The spacer 11 serves to

determ ne the anpbunt of tightening of the coupling fixing bolt 110,
such that as the bolt 110 inserted 10 through the bore 107 is screwed into
the screw bore 109 of the base plate 108, the head 110a of the bolt
110 is supported by the spacer 111 bead®ng on the base plate 108,
preventing further tightening of the bolt. An annul ar rubber
washer 112 havi ngashemst 41@¢ wbichi aret elasgicoxicant bey fagqthert detfbemed

di anet er of the head 110a of the coupling fixing bolt 110 is fitted

around t he pppebmprdselionhesspehar thé cbaplingkegivazbemoltable is
hel d between the head 110a of the bolt 110 and the st epped portion

107c of the bolt afaie £oh theep4skt ptakte 208.engdkaodihbey!, uben Waskae 112
is so determined that a conpressive force will act on the washer when

the bolt 11Q bérCQGEEQE%EYoE'QHEGESQpEEan bﬁea§bah6tS?QWBh'ﬁith
FIG 3. Thus, the coupllngs 31 are biased toward base plate 108 by

e by aghehyohigalls oiBeupiioge 31, arp, prosns loses o e
on-off valve 7 as the on-off valve_? 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

10 fluid tightness.

Next with referenceto FIG. 4, a description will be
given of a dgvice 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

15 31, 33 with body fixing bolts 113.

With reference to the drawing, bblt shank bores 114
are formed in the flange l4a of the main body 14 of the
on~off valve 7. Each of the shank bores 114 has stepp;d
portions 1ll4a and 114b respectively at an intermediate

20 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 114a. A bush 116 is



by conpression, so that the couplings 31 are novable away fromthe
base plate 108. Accordingly, even if the upper surfaces of the
couplings' 31 are not flush with - 5 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
subj ected to a proper pressure to ensure 10 fluid tightness. Next
with referenceto FIG 4, a description will 28e gi ven of a device of
the invention for preventing a bolt fromslipping off, as preferred
nmeans for use infurtheﬁtf&@%ﬁﬁgiﬂh§h§nb9Fﬁ &y Erem thendarggryddemeter
couplings 15 31, 33 with body fixing bolts 113. Wth reference to
t he drawi ng, bol sideaforbpreventing theaPerfiognddSi dromesiippdagloutef the
mai n body 14 of the on-of f valve 7. Each of the shank bores 114 has
st epped por Thass ahianandatlfecesspadsi ey actcommodatdnge dhet 0-rifg
part of the bore and a part thereof close to the bore | ower end to

gi ve the |argest jdi aegtiged by! thel enterfddiate se&feraa poreidh4il4a, Othieng
115 is fitted in the shank bore 114 fromits lower end in bearing

ggntact Wi th gheypper eRblCEERd 8ECthbCBRSH B96! kAR thddpefipHaRyldE ithe

boréd portion 114 for the bolt shank. The bush 116 is
formed at its lower end wifh a flange 116a in bearing
contact with the stepped portioa 114b close to the bore
lower end. The bush 116 further has at an intermediate

10 portion thereof an annular ridge 117 with an outside
diameter slightly larger than the diameter of the shank
bore portiﬁn having this intermediate portion fitted in.
When the bush 116 is forced into the shank bore 114 from
its larger diameter side, the flange l1l6a bears agaiast

15 the stepped portion 114b 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—rigg
115 has an inside diameter slightly smaller than the

20 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 is unfastened

and becomes disengaged from the screw bore 106, the



further fitted in the bore 114 fromthe | arger dianeter side for
preventing the Oring 115 from slipping out. Thus, an annul ar recess
118 for actcommodating the Oring-, is defined by the internediate
stepped portion 114a, the 5 upper end face of the bush 116 and the

peri phery of the bored portion 114 for the bolt shank. The bush 116 is
formed at its lower end with a flange 116a in bearing contact with the
stepped portion 114b close to the bore | ower end. The bush 116 further
has at an internediate 10 portion thereof &% annular ridge 117 with an

out si de dianeter slightly larger than the dianeter of the_shank

bore portion havPAgstacs fercer REdithee Opsingod 15 Tedging. the bojked18henyush
116 is forced into the shank bore 114 from its larger dianeter side,
the flange 116a Wbber xiagaldSt Ascomdingdype@vedr dnoithelgesel whereo thee
bore | ower end, and the annular ridge 117 is col |l apsed, whereby the
bush 116 i s pesecpillatef 10M ibi ppetglded ivorsveutdch) posipiewneri@sng
the Oring 115 fromslipping off,- The Oring 115 has an inside dianeter
slightly smal | er tulraedt from2theutidldetetazedt Aordizonitalspasit tdbnt he body
fixing bolt 113. Since the Oring is elastic, the shank of the bolt
113 can be fopci ghgresggrt eHikhEedgtrthebPiaitag the Wikbklihoodexhaenthease.
When the fixing bolt 113 is unfastened and becones di sengaged fromthe

screw bore 106, HB@y fixing bolt 113 to be screwed in or removed will

fall off to become lost.



15 accordi oty even i the cod wnere e nace or < NNAMIIEH RN DR

installed in a vertical position-(as turned fromthe il*luStrated s *
hori zontal position 5 thereof), this feature obviates the |ikelihood that
t he body fixing bolt 113 to be screwed in or renoved wll fall off to
becone | ost. - 22-

Substitute Sheet - 23
Septenber 1999 What is clained is: 1. 22A device for preventing a bolt

fromslipping off for use in fixing a nenber to be fixed, said nenber to be
fi xed being fornutiaw tils Tlladmedsisnk bore, to a stationary nenber having a
t hreaded bore, said device being adapted to prevent said bolt from
slipping out of saidishankdebdce fhenprevenitdng asboltaficemedlippidgdefifce
conpri si ng: an annul ar recess, which is formed in an internediate

part of a shank Fereudef iini Fixingea RMembRRerbralkdsaithmanbeltt ghlaki beed.
and said annul ar recess having an annul ar el astic nenber fitted therein,

sai d annul ar el aghl @ BRERGLNAY REmBLEShhvihy & thrdhhea! bpke! a¢ha! | ¥
t hereof and said annular el astic nenber haviing an I nside dlaneter smal | er

than outsi de di ABiAkeobeAndaRkpBha Bl phlbnt tnf polhesdol 81bRing

preventing a bolt fron1sI|p i ng according to ¢ ereln

shank bore has, gh+dRd aher Bt popd' ghgﬁeesgf pgie! bEShmEaEen agap%h on 0

as to give an |ncreased ore portion ex ronlsa
cyl { ndri cal membEFYRGR eB@gﬁ%ﬁ%%%g?%i%ﬁﬂu 25, SRS b SAERARE PleRolObbol
From sai d end sol289ed Fr b SherkaParEeaBELain 2%5%5?9’?%?9 ?'gﬁgpé%a%e?%ﬁ
and said hoIIom/géhbggrkgahen%ggga a&geaggyfi%tgd therein an annular
10 elastic member having elasticity radially thereof and
having an inside diameter smaller than the outside
diameter of a shank of the bolt.
2. A deﬁice for preventing a bolt from slipping off
according t& claim 1 wherein the shank bore has at an
15 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 cylindrical member for preventing tﬂe
elastic memﬁer from slipping out is inserted in the
20 shank bore from said end so as to form a clearance
between the stepped poftion 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
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g'nnu[rﬁ(ra (rjg\ssiz i‘grfgﬁgsgntl ng a bolt fromslipping off. zsumlllcml I“Mllmwn

1, wherein said increased-di aneter of said bore portlon sai d ror e
has a second stepped portion in a vicinity of said end so as to glve a
further increased dianeter to a bore portion from said second stepped
portion to said end, and said hollow cylindrical nenber is formed with a
flange in contact with said second st epped portion. 4. The device for
preventing a bolt from slipping off accordiBg to claim1, wherein said
hol Il ow cylindrical nmenber is formed with an annular ridge in engagenent
with a shank borpexttioni 0§ thel shankpbereulasgasaedond| steppedi pdrtiah
menber from slipping out of said shank bore.

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

5 1is 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 aﬁ annular ridge in engagement with a shank

10 bore-defining wall for precluding the preventing member

from slipping out of the shank bore.
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