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Field of the Invention The priesent invention relates to a stud havingra
sphetical surface bearing for allowi ng two nenbers, fixed to each %ﬂﬁ%?, to
angul arly nove relative to each other. 3. Description of the Related Art

Wien two nmenbers are to be fixed to each other, in sone cases, it is
preferable to all ow one nenber to nove relative to the other by a constant
anount of novenent. For instance, when a window glass is fixed tp a
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at one endi W fFhepdsphetheéainsentaen bearing is used for fixing the
respective nenberi?so as to e Sﬁherical
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bearing. |2. Description of the Related Art
When two members are to be fixed to each other, in
some cases, it is preferable to allow one member to move
relative to the other by a constant amount of movement. For
instance, wheh a window glass is fixed to a building or the
like, in order to enhance a wind pressure resistance, a
seismic resistance or the like, the window glass is fixed so
as to allow a constant amount of the window glass movement.
In this case, a stud provided at one end with a spherical
surface bearing is used for fixing the respective members so
as to be movable to each other by the spherical surface _
- bearing. Fig. 2 shows the stud 1 provided with the spherical -
surface bearing. The stud 1 provided with the spherical
surface bearing is composed of a stud rod 2 provided with one
end with a ball 2a and a race 3, wherein the ball 2a is
supported by the race 3 at the spherical surface bearing. In
this case, the race 3 holds the ball 2a by a ball receiving
portion 301 'so that the ball 2a may be prevented from falling
off from the race 3 and may be swung. Also, the ball
receiving portion 301 is opened to the outside through a
conical wall surface 302 having a predetermined angle @
relative to an axis C of the race 3. The stud rod 2 projects
to the outside of the race 3 from the conical wall surface
302. Accordingly, the stud rod 2 is held swivellable within
the range of the angle 0 relative to the axis C of the race
3 about a center of the ball 2a.
By the way, upon manufacturing the stud having the
above described structure, the cohventional technology

suffers from the following problems. As described above, the



this case, the race 3 holds the ball 2a by a ball receiving portion 301 so
that thé ball 2a may be prevented fromfalling off fromthe race 3 and may
be swung. Al so, the ball receiving portion 301 is opened to the outside
through a conical- wall surface 302 having a predeterm ned angle [err] _
relative to an axis C of the race 3. The stud rod 2 projects to the outside
of the race 3 fromthe conical wall surface 302. Accordingly, the stud rod
2 is held swvellable within the range of the angle [err] relative to the
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- Conventionally, the race 3.has been formed into an
integral part by plastic deformation. In this process, in the
first place, the ball 2a is inserted into a material for the
race 3 which substantially forms a cylinder. Then, a pressure
is applied to the material from the outside to firmly fasten
the ball 2a. As a result, the shape of the ball 2a is
transferred to the material. In this case, when the shape of
the ball 2a is transferied to fhe material, it is necessary
to form the ball receiving portion 301 and the continuous
portion 303. For this ieason, upcon the completion of the
pPlastic deformation, there is a tendency that the force of
the race 3 for holding the ball 2a is é#cessive, so that the
swing motion of the ball 2a has been impossible. Accordingly,
it is necessary to slightly increase a diameter of the
ball receiving portion 301 as a post-step so as to form a-gap
such that the ball 2a may be swivelled relative to the
ball receiving portion 301. However, regarding the post-step,
almost all the steps have depended upon the experience and
sense of the workers. Therefore, it has been very difficult.
to apply it to the work easily. Also, in order to facilitate
the deformation of the material for the race 3, a setting of
the thickness of the race is limited, and in addition, a
pressure applied to the ball 2a (a pressure such that the
ball 2a is deformed) should not be excessive. To meet these
requirements, a pressure applied to the race 3 has been
restricted, as a result, it is difficult to determine the
shape of the race as desired.

Accordingly, there has been an approach to first form
divided members of the race 3 (for example, ones divided along



constitute an "under-cut". Conventionally, the race 3 has been fornmed into
an integral part by plastic deformation. In this process, in the first
place, the ball 2a is inserted into a material for the race 3 which
substantially forms a cylinder. Then, a gressure is applied to the material
fromthe outside to firmy fasten the ball 2a. As a result, the shape of
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for the race 3, a setting of SUMMARY OF THE INVENTION
In view of the foregoing problems, an object of the
present invention is to provide a stud which can be
manufactured at low cost and used in a wide field of
application to thereby enhance a commercial value of the stud
having a spherical surface bearing by facilitating the

.adjustment of a gap between a ball of a stud and a ball
receiving portion of a race without any limit to a
thickness, a shape or fhe like.

A means to solve the abo?e defect in the present
invention, in a stud having a spherical surface bearing,
provided at one end with a ball held by a race, is.
characterized in that a ball receiving portion of the race is
composed of two members so that may be separated, in which
each of said two members having a coupling surface which is
coupled with the other, and screw portions are formed on each
coupling surface.

In this arrangement, the race is composed of two
members. When each member is disassembled, the ball receiving
portion may be .separated. Also, each member has the coupling
surface that couples with the other. The screw portions are
formed on the respective coupling surfaces. When the stud is
manufactured, the ball of the stud is held by the respective
ball receiving portions formed independently with each other.
The two members are fixed to each other by the screw portions
penetrating the coupling surfaces of the respective members.
In this case, by adjusting an amount of the engagement at the
screw portions, the positional relationship between the two
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the thickness of the race is limted, and in addition, a pressure applied
to the ball 2a (a pressure such that the ball 2a is defornmed) should not be
excessive. To nmeet these requirenents, a pressure applied to the race 3 has
been restricted, as a result, it is diffgcult to determ ne the shape of the
race as desired. Accordingly, there has been an approach to first form

di vi ded nenbers of the race 3 (for exanple, ones divided al ong -
Substitute sheet - 4/1/2000 -3- the line A-A of - Fig. 2) and to weld the two
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is performed not by deforming the race but by adjusting the
amount of the engagement at the screw portions.

Also, preferably, the stud may further comprise a
fixing means for fixing a positional relationship between the
coupling surfaces. By the fixing means, it is possible to
position the two members constituting the race. Additionally,
the respective members formed by dividing a single member may
be firmly fixed to each other as a single race.

BRIEF DESCRIPTION OF THE DRAWINGS
In the accompanying drawings:

Fig. 1 is a schematic longitudinal sectional view
. showing a stud provided with a spherical surface bea;ing .

- E according to an embodiment of the present invention: and
Fig. 2 is a schematic longitudinal sectional view

showing a conventional stud provided with a spherical surface
bearing.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention will now be described with
reference to Fig. 1. Incidentally, in Fig. 1, the same
reference numerals are used to indicate the same members or
parts that have been explained in conjunction with the
conventional technique.

Fig. 1 shows a stud 1 provided with a spherical
surface bearing in accordance with an embodiment of the
present invention. The stud 1 is composed of a stud rod 2
provided at one end with a ball 2a and a race 3 for holding
the ball 2a. Furthermore, the race 3 is composed of a first
member 3a and a second member 3b for separating from each
other. Ball receiving portions 301 may be separated.



cost and used in a wide field of application to thereby enhance a
commercial value of the stud having a spherical surface bearing by
faci.litating the adjustnent of a gap between a ball of a stud and a bal
receiving portion of a race without any §imt to a thickness, a shape or
the like, or to at |east provide a useful alternative. The present

I nvention provides a stud conposed of a rod, a race and a ball provided in
a proximal end of the rod being held by the race conprising: a first nenber
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Screw portions are formed in the coupling surfaces 5 and 6,
respectively. The first member 3a and the second member 3b
are made integrally with each other by the connection of the
screw portions. Also, a pin 4 is used to pass through the
coupling surfaces 5 and 6 of the first and the second members
3a and 3b.

Now, a manufacturing process of the stud 1 provided
with the spherical surface bearing according to the
embodiment of the inveﬁtion will be explained. The stud rod 2
_provideg at one end with the ball 2a is the same as the
conventional one. With respect to the race 3, the first
member 3a and the second member 3b are formed independently
with each other. In this process, the first member 3a and the
second member 3b are formed in such a way that a further
forming precess is not necessary to be applied as the
following steps, because, by merely integrating the both
members, the configuration of the race 3 is formed.

Subsequently, in the assembly steps for respective
members, first of all, the ball 2a of the stud rod 2 is
brought into contact with the ball receiving portion 301 of
the first member 3a. Next, the second member 3b is inserted
into the stud rod 2. The ball receiving portion 301 of the
second member 3b is moved to a position to substantially come
in contact with the ball 2a. Then, the screw portion formed
on the coupling surface 5 of the first member 3a and the
screw portion formed on the coupling surface 6 of the second
member 3b are threadably engaged with each other so that
the ball 2a is clamped by.the respective ball receiving



shape and having a second screwthreaded portion on an inside - 3A -
surface thereof and a second race portion for engaging the ball nenber to
retain the ball nenber within the stud construction; wherein the first and
second screwthreaded portions are adapted for nmating engagenent with each
other so as to at least partially enclose the ball nmenber between the first
and second nenbers, and wherein the screwthreaded portions are further
adapted to receive a | ocking nmenber, when in said mati ng engagenent and
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any displacement.

Also, when the desired amount of the engagement at the
screw portions has been set, a pin 4 as a fixing means is
press-fitted so as to penetrate the coupling surfaces 5 and 6
of the first and second members 3a and 3b to complete the
stud forming process. By inserting the pin like the above,
the positional relationship between the coupling surfaces 5
and 6 is fixed and it is possible to prevent an occurrence of
any change of the gap between the ball receiving portion 301
and the ball 2a and to prevent the disassembling of the first
member_3a and the second member 3b. _

In the stud 1 provided with the spherical surface
bearing manufactured in the above-described way according to
the present embodiment, the ball receiving portion 301 of the
race 3 is opened to the outside through a conical wall surface
302 having a predetermined angle 6 , and the stud rod 2 is
projected to the outside of the race 3 from the conical wall
surface 302. Accordingly, the stud rod 2 is made swivellable
within the range of the angle 6 relative to the axis C of
the race 3 about a center of the ball 2a.

The function and effect obtained from the present
embodiment of the above structure is as follows. The race 3
is composed of the first and second members 3a and 3b so that
the ball receiving portion 301 can be separated. Then, the
screw portions are formed on the coupling surfaces 5 and 6 of
the first and second members 3a and 3b, so that the
positional relationship between the first and second members
3a and 3b can be set as desired by adjusting an amount of
the engagement at the screw portions. Therefore, in the ball



manuf actured, the ball of the stud is held by the respective ball receiving
portions formed i ndependently with each other. The two nenbers are fixed to
each other by the screw portions penetrating the coupling surfaces of the
respective nmenbers. In this case, by adjjusting an anount of the engagenent
at the screw portions, the positional relationship between the two 4
menbers may be set as desired. Accordingly, it is possible to set a gap

bet ween the ball receiving portion of the race and the ball as desired. By
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Addlplonahbyahuhe respectlve nenbers.forned by diV|d|ng a single nenber may
be firmy fixed 10836}k O Y1ty 2P i% ¥ Steans is press-fitted so

as to penetrate the coupling surfaces 5 and 6 of the first

and second members 3a and 3b to thereby fix the positional
relationship between the coupling surfaces 5 and 6. According
to the above, it is therefore possible to prevent an
occurrence of any change at the gap between the ball receiving
portion.301 and the ball 2a and to prevent the disassembling
of the first member 3a and the second member 3b. Also, it is
possible to fix the both surfaces by using a screw or an
adhesive or the like instead of the pin 4 as the fixing means.

Further, when the first member 3a and the second
member 3b are formed independently with each other, the first

"member 3a and the second member 3b are formed in such a way
that a further forming process is not necessary to be applied
as the following step, because, by merely integrating the
both members, the configuration of the race 3 is formed.
Since the respective members are formed independently with
each other, it is easy to set the shape and the thickness of
the race 3. It is therefore possible to enhance degrees of
freedom in shape and thickness.

With such an arrangement of the present invention, it
is possible to play the following effect. In the stud
provided with the spherical surface bearing according to
claim 1 of the present invention, the race is composed of
two members, in which each member has the coupling surface
which couples with the other, and each coupling surface has a
screw portion, respectively, therefore, upon manufacturing
the stud, the ball of the stud may be clamped by the
ball receiving portion, of which each member is formed
independently, and the two members may be fixed to each other
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BRI EF DESCRI PTI ON OF THE DRAW NGS I n the acconpanying drawings: Fig. 1 is a
schemati c | ongi tudi nal sectional view showing a stud provided with a
spherical surface bearing according to an enbodi ment of the present

i nvention; and Fig. 2 is a schematic |ongitudinal sectional view showi ng a
conventional stud provided with a spherical surface bearing. DESCR PTI ON OF
THE PREFERRED EMBODI MENTS The present invention will now be described with
reference to Fig. 1. Incidentally, in Fig. 1, the same reference nunerals
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the race and the ball as desired. Namely, the adjustment of
the gap between the ball receiving portion of the race and
the ball, which has been difficult to attain, may readily be
effected only by adjusting the amount of the engagement at
the screw portions of the constituent parts of the race.
Accordingly, it is unnecessary to depend largely on a skill
or experience of the worker, and it is possible to remarkably
reduce the manufacturing cost.

' Also, the adjustment of the gap between the ball
receiving portion of the race and the ball is carried
out only by the adjustment of the amount of-the engagement at
the screw portions. This does pot depend_upon such methqd-és
" to bring the race into pressing contact with the surfade'of
the ball to transfer its spherical shape as in conventional
case. This makes it possible to set the shape and the
thickness of the race as desired. It is therefore possiblé to
expand a field of application of the stud provided with the
spherical surface bearing.

Furthermore, in the stud having the spherical surface
bearing according to claim 2 of the present invention, the
fixing means for fixing the positional relationship between
the coupling surfaces is used to thereby position the two
members constituting the race ,i.e., without an occurrence of
any change at the gap between the ball and the ball receiving
portion. Also, the respective members formed by dividing a
single member are firmly fixed as a single race to make it
possible to prevent disconnecting with each other. It is
therefore possible to enhance the reliability of the
products. '

Various details of the invention may be changed without
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5 The second nenber 3b has the ball receiving portion 301 and a coni cal

wal | surface 302 having a predeterm ned angle [err. Then, the continuous
portion 303 between ball receiving portion 301 and the conical wall surface
302 constitute the under-cut. By the wayg coupling surfaces 5 and 6 of a
first nenbers 3a and a second nenber 3b are parallel to each other. Screw
portions are forned in the coupling surfaces 5 and 6, respectively. The
first nenber 3a and the second nenber 3b are nmade integrally with each
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W th-each—other.—1Tn this process, the first nenber 3a and the second nenber
3b ar ' way that a further formng precess i s not necessary
to. be “@\m‘au | | owi ng steps, because, by nerely integrating the
bot h S,. the eonfiguration of the1Dace 3 is fornmed. Subsequently, in
the assenbly steps for respective nmenbers, first of all, the ball 2a of the
stud rod 2 is brought into contact. with the ball receiving portion 301 of
the first nenber 3a. Next, the second nenber 3b is inserted into the stud
rod 2. ThwHA®l WEr €LAIM 1g:portion 301 of the second nenber 3b is noved to a
position to substanti all Qne _in_contac i t.h the ball 2a. Then, the screw
portion fornmed or°t hes&’ép?ﬂaﬁdn?ulaf 5@5%%&%% A rb 1rr§§ﬁ‘eq'd 2 aahdsqﬁé
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- fixed by fixing means.

2. The stud according to claim 1, wherein said
coupling means are provided with a screw.
- 3. The stud according to claim 1, wherein said fixing
means is at least two pins.
4. The stud according to claim 1, wherein séid fixing
means is adhesive.
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positional relationship between the first and second nenbers 3a and 3b is
set as desired. According to this, a suitable gap is forned so that the
bal | 2a and the ball receiving portion 301 may be swivelled relative to
each other w thout any displacenment. Al®b, when the desired anount of the
engagenent at the screw portions has been set, a pin 4 as a fixing neans is
press-fitted so as to penetrate the coupling surfaces 5 and 6 of the first
and second nmenbers 3a and 3b to conplete the stud form ng process. By
inserting the pin like the ARSERACHODHJHHE iDIBCLOIVRE onshi p between the
coupling surfaces 5 andsfpl falriX@da2BPhERILALPSORFRER BEARIRFCN! an
occurrence of any change of the gap between the recei ving portion 301
and the ball 2a aprsl xﬁem@rﬁueéﬁsirh&dn&mss@@hht@gaoétﬁhelfprehmbﬂtﬁa and
t he second nﬁgggr_Bb I n % st rov i ded ég t he Sﬁherl surface
béari ng neh T} i FOT %cﬁﬁ%@% tr?bﬁﬁcﬁgg ctBr GPNE°TS tﬂg Bresent
enbodi ment£iddie deber eCBayi agd parsecondGiemtbet he3biicso3thatopeballlto t he
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Smﬁve”‘ﬂﬂéhd second members (3a) and (3b). Screw portions are formed

on the coupling surfaces (5) and (6), respectively. When

the stud (1) provided with the spherical surface bearing is
manufactured, a ball (2a) is held by the first and second
members formed indivisually, and the first and second members
(3a) and (3b) are threadably engaged with each other at the
screw portions. In this case, by adjusting an amount of a
engagement at the screw portion, the positional relationship
between the first and second members (3a) and (3b) is set as
.desired, to thereby suitably adjust a gap between the ball.
feceiving'porfion {301) of the race (3) and the ball (2a):
The positional relationship between the first and second
members'(3a) and (3b) is fixed by a pin (4) to thereby
eliminate the gap change.
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within the range of the angle [err] relative to the axis C of the race 3
about :a center of the ball 2a. The function and effect obtained fromthe
present enbodi nent of the above structure is as follows. The race 3 is
conposed of the first and second nenbers 3a and 3b so that the bal
receiving portion 301 can be separated. Then, the screw portions are forned
on the coupling surfaces 5 and 6 of thg€¥irst and second nenbers 3a and 3b
so that the positional relationship between the first and second nenbers 3a
and 3b can be set as-desired by adjusting an anount of the engagenent at
the screw portions. Therefore, in tqg galc.zj 7 receiving portion 301 of
the race 3, the gap between the bal 724 & {ﬂe ball receiving portion 301
can be adjusted readily so that the ball 2a may be prevented fromfalling
off fromthe race 3 and also the ball 2a can be held angul arly novabl e.
Further, a pin 4 as a fixing neans is press-fitted so as to penetrate the
coupling surfaces 5 and 6 of the first 1




and .second nmenbers 3a and 3b to thereby fix the positional rel atlcﬁm g’“'
bet ween t he coupling surfaces 5 and 6. According to the above, it |s “’05
therefore possible to prevent an occurrence of any change at the ga

bet ween the ball receiving portion 301 and Shbstitite shaehnd%éuguét/éﬂﬁﬂ he

di sassenbl i ng of the first menber 3a and the second menber 3b. Also, it is
possible to Tix the both surfaces by using a screw or an adhesive or the

li ke instead of the pin 4 as the fixing neans. Further, when the first

menber 3a and the second marrBBSTBIaCa'r OFf CHEe D ISCIOSURENt |y Wi th each

other, the first memberggs %%ﬁh A P m@? in such a
way that a further forn§ng process IS no necessar)?\to be applied as the

fol l owi ng step, beeautke it r&rsql Yo Mad@iraldtidd ke daid nmﬂwmed Reith

f t t.h d. Si t t
For mod. | niBp BRREALSA AT A5, PEARS i A Facsad? ) o L AONIPLEATE Sind t he

t hi ckness cﬁﬁ.rsltememberS (3d) iand heselcond meadidd q 3) esdatttet de@aks of
vent on, EEorg B et roal it et TAERHg Tyl ety 08T
provi ded wand (69 dkiadr icipleumfidie eacir iotjhear eorali forned ain et df imest  of
the presentpgnLRUGHY mdntfe2423d)S SH¥MA8A Yerew portions are formed
on the coupling surfaces (5) and (6), respectively. When
the stud (1) provided with the spherical surface bearing is
manufactured, a ball (2a) is held by the first and second
members formed indivisually, and the -first and second members
(3a) and (3b) are threadably engaged with each other at the
screw portions. In this case, by adjusting an amount of a
engagement at the screw portion, the positional relatioriship
between the first and second members (3a) and (3b) is set as
.desired, to thereby suitably adjust a gap between the ball
receiving portion (301) of the race (3) and the ball (2a):.’
The positional relationship between the first an'd~ second
members'(3a) and (3b) is fixed by a pin (4) to thereby
eliminate the gap change.

(Fig. 1)
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tm‘?‘freﬁbers, in which each menber has the coupling surface which mmq%(ﬂ’
with the other, and each coupling surface has a screw portion, .
respectively, therefore, upon manufacturing the stud, the ball of the stud,

may be clanped by the ball receiving portion, of v@uﬁgmgegghg@pbq. 1,42@00
formed independently, and the two nenberszmay be fixed to each other

by the screw portions formed on the coupling surfaces of the rspective
menbers. In this case, by adjusting the anmount of the engagement at the

screw porti iﬁﬁt‘ ggkgs Eo%ﬁ I? todntag tsoetw%]&f: Lpﬁ)gl e V\Een %ﬁ%nﬁ?‘?@hw

nmenber at w Ss set

=it
recei vi ng pﬁﬁf‘%q‘-bﬁ‘-%lfdlt% trl'm:é’ad#@ e thel Filagdeésme@bermanemwevae, also
adj ust ment i dhies oRPcied Wweieh Haie dedrd JigEgicwilrg ta%bt%as?iyt becrege sad

t he ball, S,..bee fficult e r.eadi be effected only
by adj usting l't(;'ﬂee arr“-bl{ijentgo¥jli %e 3n agg"ﬁeﬁi‘ﬁ&t ’fen Vc’rrﬁ/v%%rrtﬁ%s U 2heeT
consti t uentwgkding of Iheis atbus AdEBEitwE ytoi finelyinadiests arlye t gaplepfuer

| argel y on welskirdd. or experience of the worker, and it is possible to
remar kabl y

SUMMARY OF THE INVENTION

In view of the foregoing problems, an object of the present

invention is to provide a stud which can be manufactured at low

cost and used in a wide field of application to thereby enhance

A a commercial value of the stud having a spherical surface bearing

by facilitating the adjustment of a gap between a ball of a stud

and a ball receiving portion of a race without any limit to a

thickness, a shape or the like, or to at least provide a useful
aiternative.

The present invention provides a stud composed of a rod, a
race and a ball provided in a proximal end of the rod being held
by the race comprising:

a first member and a second member which make a threaded
connection with each other in an axial direction of the rod to
form the race for supporting the ball; and

locking means for locking connection surfaces of the first

o and second members as to allow the ball to pivot;

The present invention also provides a stud construction for
receiving an end of a rod having a ball member on said end, the
construction including:

a first member having a flanged portion to allow the stud
construction to be fixed to a surface and a first race portion
having a first screw-threaded portion on an outside surface
thereof and for receiving at least a part of the ball member;

a second member, being of a substantially hollow cylindrical
shape and having a second screw-threaded portion on an inside
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re#uce the manufacturing cost. Also, the adjustnment of the gap bet ween t he
ball receiving portion of the race and the ball is carried out only by the
adj ust rent of the anobunt of the engagenent at the screw portions. This does

not depend upon such nmethod as to bring the race iSubstiputesshged -c4HMY/2000wi t h
the surface of the ball to transfer its ®pherical shape as in conventi onal
case. This nmakes it possible to set the shape and the thickness of the race
as desired. It is therefore possible to expand a field of application of
the stud pPvyfaed W%Jfﬁ%@@ﬁweﬁe@amdsaﬁtflac@%%@mnigor rRrgasimetde ikrlthe

stud havi ngeinBerspberétain sthié¢ as€l barinbeg Mdeoial BYet 6taa eﬁﬁ@ﬂrﬂi@@ioz@f t he

i nvention, the ‘1:, éllcggnrr%%ns f(%rstf i_Xi n é[cho% 03| i on%reagl %ﬁt}_logsb%{trvexe/een
t he coupl i ng surtaces’ i s usedL tahere p05| 55
consti tuti Agaphedrfee mating amaalmlenénweébuﬁa@hc@tmram athdigetatleasE gap

bet ween t h@ab&hhl@i}dehﬁﬁogé' Ehéeﬁgllﬂ HEMPEF L hfvedl Sthe tﬂ&'é@%téé&nd
menbers forne "'g di vi as;ln errenberrél&eflrmp%/ ftlxe tsng_‘
race to maR&MPET %OSsﬁﬂ & HEHTEREATG WHN dLRR (?trﬁer unhets
t heref ore pdepikble to e:rﬂmve the Yatkialyg | mepbet, t hew odoctsaid mating
engagement and aligned in a predetermined position relative to
each other, in such a manner that the locking member projects
through an opening in the second screw-threaded portion into a
recess in the first screw-threaded portion to thereby fix the
first and second members with respect to each other.

In this arrangement, the race is composed of two members..
"When the construction is disassembled, the ball receiving
portions may be separated. Also, each member has the coupling
surface on that couples with the other. The screw portions are
formed on the respective coupling surfaces, When the stud is
manufactured, the ball of the stud is held by the respective ball
receiving portions formed independently with each other. The two
members are fixed to each other by the screw portions penetrating
the coupling surfaces of the respective members. In this case,
by adjusting an amount of the engagement at the screw portions,
the positional relationship between the two




Various-details of.the invention may be changed w t hout 9 departing from
I'ts spirit nor its scope. Furthernore, the foregoing description of the
enbodi ments according to the present invention is provided for the purpose

of illustration only, and not for the purpose of |$Subgtitage sheet Wn4£TMA0D0 as
definned by the appended clains and their7equival ents. -10- THE CLAI M5
DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: - 1. A stud conposed of a rod, a
race and a ball provided in a proxinmal end of the rod being held by the

race conprisgg%: a first,nehbgr.and a second_nmenber which nmake a threaded
connect i on SRSEH Vé3eh POERd PR ACAnCExERE BRFRCEi I OIAMEPTIET0 H6r m t he
race for swalar Qa@gnidhéhkabhllapdcefekhdgpdetdisn (301 |aaekibeg adgusdaid on

surfaces Ofretarb%lw rs%t t%'lq %ﬁgoﬂglfe gye&gyaéet;?ré”uén%& %&@Ealtﬂ.n%j \é%tf

from the race 3 and also the ball 2a can be held angularly
movable.

Further, a pin 4 as a fixing means is press-fitted so
as to penetrate the coupling surfaces 5 and 6 of the first
and second members 3a and 3b to thereﬁy fix the positional
relationship between the coupling surfaces 5 and 6. According
to the above, it is therefore possible to prevent'an
occurrence of any change at the gap between the ball receiving
portion'301 and the ball 2a and to prevent the disassembling
of the first member 3a and the second member 3b. Also, it is
possible to fix the both surfaces by using a screw or an
adhesive or the like instead of the pin 4 as the fixing means.

Further, when the first member 3a and the second
.member.3b are formed independently with each other, the first

" member 3a and the second member 3b are‘formed'in such a way
that a further fofming pProcess is not necessary to be applied
as the following step, because, by mérely integrating the '
both members, the configuration of the race 3 is formed.
Since the respective members are formed independently with
each other, it is easy to set the shape and the thickness of
the race 3. It is therefore possible to enhance degrees 6f
freedom in shape and thickness. ' )

With such an arrangement Qf the present invention, it
is possible to play the following effect. In the stud
provided with the spherical surface bearing according to
an embodiment of the present invention, the race is composed of
two members, in which each member has the couplihg surface
which couples with the other, and each coupling surface has a
screw portion, respectively, therefore, upon manufacturing
the stud, the ball of the stud may be clamped by the
ball receiving portion, of which each member is formed

independently, and the two members may be fixed to each other
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2. '+ The: stud according to claim1, wherein said | aocking neans is a screw.
3. The stud according to claim1l1, wherein said |locking neans is a pin. 4.
The .stud according to claim 1, wherein said | ocking neans is an adhesi ve.

5. A stud construction for receiving an end of aSulestitaey shget- B2 j2000mer
on said end, the construction including: & first menber having a flanged

portion to aIIowthe stud construction to be fixed to a surface, and a
first race portion having a first screwthreaded portion on an outside
surface thereof and for receiving at |least a part of the ball

er. a
second nenbel¥ HE REHY PRPORINELIPEG ABI FBW SR AT ST °IndPRavi ng
& second screspddiricetieterierds.ollnorhds case(leby uad st irye riguef aamhna sécond

race porti on.fore Mé\}%e';%e Lly,%h ggab(?g goﬁgt ajp nrlg}geeg)%h oW thin

t he stud constructTon I'rs second screwthrea ed portlons
are adapt ed Pors¥fat ihR) ROFidgareMetiveer each BeReer st déililo MlSGeadt is

partially en§é§§ﬂ31életck)8éét rmféa@rapb@teweant ’BﬁefbéEI ﬁétdaﬁﬁ&@@di&mr &f
and wherein e sc&ewtglrel,?d rtlgns ar&re #a gy a?qb%t# Q re({‘:el ye a
| ocki ng rrerrbr? A% 75458 BRdY al 9§ pen
predetern1ne§h®0$$ﬂ|Qﬁ¢WQ§Qﬂﬁhﬁ3hﬂil receiving portion of the race and

the ball, which has been difficult to attain, may readily be

effected only by adjusting the amount of the engagement at

the screw portions of the constituent parts of the race.

” Accordingly, it is unnecessary to depend largely on a skill
N\ or experience of the worker} and it is possible to remarkably
reduce the manufacturing cost.' |

Also, the adjustment of the gap between the ball
receiving portion of the race and the ball is carried
out only by the adjustment of the amount of the engagement at
the screw portions. This does not depend_upon such method as
to bring the race into pressing contact with the surface of
the ball to transfer its spherical'shape as in conventional
case. This makes it possible to set the shape and the
thickness of.the race as desired. It is therefore possiblé to
-expand a field of application of the stud provided with the
spherical surface bearing.
Fﬁrthermore, in the stud having the spherical surface
S . bearing according to an embodiment of the invention, the
fixing means for fixing the positional relationship between
the coupling surfaces is used to thereby position the two
members constituting the race ,i.e., without an occurrence of
-any change at the gap between the ball and the ball receiving
portion. Also, the respective members formed by dividing a
single member are firmly fixed as a single race to make it
possible to prevent disconnecting with each other. It is

therefore possible to enhance the reliability of the
products.

Various details of the invention may be changed without
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-1%+ ‘eacC a manner that the |ocking menber projects through
an open| nd screwthreaded portion into a recess in the first
screwt ﬂmmﬂm E'Eﬁ o thereby fix the first and second nmenbers with
respect #o0 ea The stud construction S§bsitateshReet\hay Ei20001€
|-ocking nmeans is a pin. 7. The stud coft-+ruction of claim5, wherein the
| ocking neans is a SCfGML 8.. The stud construction of claimb5, 6 or 7,

wherein the first nmember includes two recesses for: receiving attachnent

nmeans to fixukheratMd penstirvetizon iNveNTeoRUARBCRS BorLowde st ud .
construction of claim8, wherein the two recesses are screw holes. 10. The

stud construction of claim8 or 9, wherein the flanged portion is
subst anti al Ry f| &t sbndacemmS%p@%m@qd) tehatacsf ande af brdl preEigedtinne

11. The stugreeRmhiushéodr ofhe | PdNLe 0k ia@ld\/\B?r@hé‘ e sead s1eegher

'neludes a third,sgrewt HLeaded R L’ 90.90a2Rebls’ IRich make a threaded

connection with each other in an axial direction of the rod to
form the race for supporting the ball; and

locking means for locking connection surfaces of the first
and second members as to allow the ball to pivot;

2. The stud according to claim 1, wherein said locking means
is a screw.

AN
3. The stud aécording to claim 1, wherein said locking means
is a pin.

4. The stud according to claim 1, wherein said locking means
is an adhesive. '

5. A stud construction for receiving an end of a rod having a
ball member on said end, the construction including:

a first member having a flanged portion to allow the stud
construction to be fixed to a surface, and a first race portion
having a first screw-threaded portion on an outside surface
thereof and for receiving at least a part of the ball member;

~ a second member, being of a substantially hollow cylindrical
shape and having a second screw-threaded portion on an inside
surface thereof and a second race portion for engaging the ball
member to retain the ball member within the stud construction;
wherein the first and second screw-threaded portions are
adapted for mating engagement with each other so as to at least
partially enclose the ball member between the first and second
members, and wherein the screw-threaded portions are further
adapted to receive a locking member, when in said mating
9: engagement and aligned in a predetermined position relative to
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sur.face of themnber 12. The stud construction of claim5 or 10,
wher ej second race portions forma gap therebetween when the
first ’“ “mnrs are in mating engagenent. 13. The stud
‘const r ucC |conLof"l clsai th 12, wherein the size of theSupstitute abpetst 451/2000
rel ative movenment between the first and_gsgcond menbers.

each other, in such a manner that the locking member projects
through an _opening in the second screw-threaded portion into a
recess in the first screw-threaded portion to thereby fix the
first and second members with respect to each other.

6. The stud construction of claim 5, wherein the locking means
is a pin.
7. The stud construction of claim 5, wherein the locking means

is a screw.

8. The stud construction of claim 5, 6 or 7, wherein the first
member includes two recesgses for receiving attachment means to
fix the stud construction to the surface.

9. The stud construction of claim 8, wherein the two recesses
are screw holes.

10. The stud construction of claim 8 or 9, wherein the flanged
portion is substantially flat on a side opposite to that of the
first race portion.

11. The stud construction of claim S or 10, wherein the second
member includes a third screw-threaded portion on an outside
surface of the second member.

\_ 12. The stud construction of claim 5 or 10, wherein the first
and second race portions form a gap therebetween when the first
and second members are in mating engagement.

13, The stud construction of claim 12, wherein the size of the
gap is adjustable by relative movement between the first and
second members.
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