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(54) SOCKET FOR FASTENING A BALL STUD BOLT

(57) A socket (10) for fastening a ball stud bolt (2)
having a threaded portion and non-threaded portion,
wherein the non-threaded portion comprises a ball (8),
a neck and a torquing surface (12), comprises a cylind-
rical body having a working end, a drive end and an
elongated outer sidewall (20) between the working end
and the drive end, wherein the working end comprises a
recess (22) configured to receive the non-threaded por-

tion of the ball stud bolt (2), the drive end comprising an
aperture to detachably attach a driving member of a
torque wrench, configured to receive the drive, and a
cutout (28) in theouter sidewall (20)of theworkingend for
the entry of the ball stud bolt (2) into the recess (22),
having a first section (30) and a second section (32),
wherein width of the first section is smaller than width of
the second section.
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Description

[0001] The invention relates to awrench, in particular a
socket wrench for a ball stud bolt.
[0002] Ball studboltsare commonlyused inwide range
of applications such as automotive industry, aerospace
industry, medical equipment, agricultural machinery, etc.
In automotive industry, the ball stud bolt is extensively
used for applications such as steering or suspension
systems, to allow movement and flexibility while main-
taining a secure connection. The ball stud bolt is a type of
fastener made up of a threaded portion and a non-
threaded portion. The non threaded portion further in-
cludes a ball, a neck and a torquing surface. The ball is a
spherical component that allows rotation insideahousing
of another component and provides a flexible connection
point, while the threaded stud is generally fastened to a
surface or another threaded component. The ball stud
bolt’s ability to pivot and allow rotation ensures that
components can adapt to changing angles and forces
enhancing overall performanceand safety ofmechanical
system.
[0003] However, fastening the ball stud bolt on the
surface has always been a challenge. The diameter of
the ball is more than the width of the torquing surface.
Hence, a conventional socket wrench cannot be used, as
the socket cannot reach to the torquing surface. The
larger diameter of ball blocks the way of socket to reach
to the torquing surface. At present, a manually operated
open ended wrench is used to torque the ball stud bolt.
Use of manually operated open-ended wrench has cer-
tain limitations. The wrench head often slips off from the
torquing surface. This leads todiscomfort for theoperator
and results in a time-consuming process. Also, since the
process is manual, the operator does not understand
how much torque has already been applied. Hence,
defined and uniform torque may not be applied to differ-
ent ball stud bolts. This results in less accuracy in tor-
quing the ball stud bolts. Furthermore, a torque machine
cannot be used for torquing the ball stud bolt.
[0004] Hence, theobject of the invention is todevelopa
tool that allows the operator to comfortably apply torque
to the ball stud bolt while also reducing the time required
for the process and enhancing the accuracy.
[0005] This object is achieved by a socket wrench for a
ball stud bolt with the features of claim 1.
[0006] A ball stud bolt comprises a threaded portion
and a non-threaded portion wherein the non-threaded
portion comprises a ball, a neck and a torquing surface. A
socket for torquing the ball stud bolt comprises a cylind-
rical body having a working end, a drive end and an
elongated outer sidewall. The working end comprises
a recess configured to receive the non-threaded portion
of the ball stud bolt. The drive end comprises an aperture
where a drivingmember of a torquewrench is detachably
attached to drive the socket. The elongated outer side-
wall is located between the working end and the drive
end. A cutout is provided in the outer sidewall of the

working end for the entry of the ball stud bolt into the
recess. The cutout has a first section and a second
section wherein width of the first section is smaller than
width of the second section.
[0007] In the further description of the invention, an
unengaged position refers to when the ball stud bolt and
socket are in separated position, whereas an engaged
position refers to when they are securely connected. A
transition position is the intermediate stage between the
engaged and the unengaged position.
[0008] The cutout in the outer sidewall of the socket
allows easy entry of the non-threaded portion of a ball
stud bolt into the recess in the transition position. This
enables a socket wrench to be used for torquing a ball
stud having a larger diameter of the ball than the width of
the torquing surface of the ball stud bolt. In the engaged
position, the socket provides a grip over the torquing
surface, hence, the wrench does not slip off from the
torquing surface unlike the open-ended wrench. On the
driving end of the socket, the aperture may allow the
socket to be easily coupled to the driving member of the
torque wrench. If the structural arrangement does not
allow the driving member of the torque wrench to be
directly coupled to the socket, an adapter may be used
to couple them together. The torquewrench can bewith a
cord or without a cord. Use of the torque wrench for
torquing the ball stud bolt ensures uniform and defined
torque to be applied across all the ball stud bolts. This
improves the comfort and the accuracy of an operation,
and drastically reduces the time required for the opera-
tion. The person skilled in the art will appreciate that the
torquewrench can be operated electrically, hydraulically,
manually or by any other means.
[0009] The socket according to the invention is de-
signed for a ball stud bolt having diameter of the ball
more than thewidth of the torquing surface. However, the
person skilled in the art will appreciate that the socket
may also be used for other configurations of the bolts e.g
a flat head bolt or a ball stud bolt having diameter of the
ball smaller than the width of the torquing surface, etc.
Thesocket ismadeupof ametal, however, othermaterial
such as plastic can also be used for manufacturing the
socket. The socket is used for tightening as well as
loosening the ball stud bolt.
[0010] Additional embodiments of the hitch are subject
to the dependent claims.
[0011] According to one of the exemplary embodi-
ments, the cutout covers less than half the circumference
of the socket. The socket is designed such that the cutout
allows the entry of the ball and the neck of the ball stud
bolt into the recess in the transition position, at the same
time the recess offers ample contact area with torquing
surface in the engaged position. This ensures the socket
does not slip off during the operation.
[0012] The first section of the cutout is rectangular to
allow entry of the neck of the ball stud bolt into the recess
in the transition position. However, the person skilled in
the art will appreciate different profiles of the first section
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basedon thecorrespondingprofilesof theneckof theball
stud bolt. Width of the first section of the cutout is less
than width of the torquing surface and/or diameter of the
ball of the ball stud bolt to be received in the socket.
Hence, the torquing surface of the ball stud bolt cannot
enter the recess through first section of the cutout.
[0013] The second section of the cutout is curved to
allow entry of the ball into the recess in the transition
position. However, the person skilled in the art will ap-
preciate different profiles of the second section based on
the corresponding profiles of the head of the bolt. If
instead of a spherical ball the head of bolt is cubical,
accordingly the profile of the second section of the cutout
can be rectangular.
[0014] Further, the recess comprises a first portion, a
second portion and a collar. The first portion of the recess
is configured to receive the torquing surface of the ball
stud bolt in the engaged position. The first portion of the
recess corresponds to the shape of the torquing surface
of theball studbolt to be received.The torquing surfaceof
the ball stud bolt have two flat surfaces connected by a
curve. Accordingly, to provide the secured connection in
the engaged position the first portion of the recess has
two opposite flat surfaces joined together by a curve on a
distal end of the cutout. An arresting unit is defined on
eachof the flat surfaces towards the cutout end of the first
portionof the recess. Thearrestingunits lock theball stud
bolt in the recess in the engaged position restricting
slipping-off of the socket. The arresting units has length
equal to the thickness of the outer sidewall. In the transi-
tion position, the arresting units do not allow the torquing
surface of the ball stud bolt to enter the recess from the
first section of the cutout.
[0015] The second portion of the recess has spherical
shape. Shape of the second portion of the recess may
correspond to shape of the head of the bolt. The person
skilled in the art will appreciate different shapes of the
second portion of the recess. If the head of the bolt is
cubical, the shape of the second portion of the recess will
also be cubical. Although, spherical shape of the second
portion of the recessmay also receive the cubical head of
the ball studbolt. The torque is applied to theball studbolt
from the torquing surface. Hence, a secured fitting of the
torquing surface of the ball stud bolt is required with the
first portion of the recess. However, the second portion of
the recessmaynot assist in torquing.Hence, the secured
fitting of the ball of the ball stud bolt may not be required
with the second portion of the recess. The dimensions of
the second portion of the recess may be larger than the
dimensions of the ball of the ball stud bolt.
[0016] A collar is positioned between the first portion
and the second portion of the recess. The collar provides
proper seat for the torquing surface in the engaged
position.
[0017] The longitudinal depth of the recess from the
working end is more than the longitudinal depth of the
cutout from theworking end. The bottommost point of the
second portion of the recess from the working end is

deeper than the bottommost point of the cutout from the
working end. The difference in depth allows the torquing
surface to move from the transition position to the en-
gaged position.
[0018] A socket according to the invention is explained
in greater detail below based on the enclosed drawings,
wherein matching reference numbers designate compo-
nents which are structurally identical or comparable in
terms of their function. In the drawings:

Fig. 1 shows a socket according to the invention
coupled with a driving member of a torque
wrench and a ball stud bolt to be torqued,

Fig. 2 shows a perspective view of an exemplary em-
bodiment of the socket,

Fig. 3 show a perspective view of the ball stud bolt to
be torqued,

Fig. 4 shows a perspective view of the socket show-
ing a cutout and a recess,

Fig. 5 shows front view of the socket shown in Fig. 4,

Fig. 6 is another perspective view of the socket
showing the recess,

Fig. 7 shows the socket and the ball stud bolt to be
torqued in an unengaged position,

Fig. 8 shows the socket and the ball stud bolt to be
torqued in a transition position, and

Fig. 9 shows the socket and the ball stud bolt to be
torqued in an engaged position.

[0019] Fig. 1 shows a socket 10 according to the in-
ventioncoupledwithadrivingmemberof a torquewrench
26. The socket 10 is used to torque a ball stud bolt 2. As
shown in fig. 3, the ball stud bolt 2 comprises a threaded
portion 4 and a non-treaded portion 6. The non-threaded
portion 6 further comprises a ball 8, a torquing surface 12
andaneck 11between the ball 8 and the torquing surface
12. The socket 10 is engaged with torquing surface 12 to
tighten the ball stud bolt 2. The diameter of the ball 8 is
larger than the width of the torquing surface 12. Hence, a
conventional socket wrench cannot be used for torquing
the ball stud bolt 2. The larger diameter of the ball 8 donot
allow the socket to reach to the torquing surface 12.
[0020] The socket 10 shown in Fig. 2 addresses the
above-mentioned challenge by providing a cutout 28 as
described in this invention. The socket 10 comprises a
cylindrical body 14 having a working end 16, a drive end
18 and an elongated outer sidewall 20 between thework-
ing end 16 and the drive end 18. The working end 16
further comprises a recess 22 configured to receive the
non-threaded portion 6 of the ball stud bolt 2. The drive
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end18comprisesanaperture24 todetachablyattach the
driving member of the torque wrench 26. The driving
member of the torque wrench 26 can be directly coupled
to the socket 10 or a couplingmember 46may be used to
couple the socket 10 and the driving member of the
torque wrench 26. The torque wrench 26 provides the
torque to the socket 10 for fastening the ball stud bolt 2.
[0021] As shown in Fig. 4 and 5, the cutout 28 is
provided in the outer sidewall 20 of the working end 16
for entry of the ball stud bolt 2 into the recess 22. The
cutout 28 covers less than half circumference of the outer
sidewall 20 of the socket 10. The cutout 28 has a first
section30andasecondsection32. Thefirst section30of
the cutout 28 is rectangular to allowentry of the neck11of
the ball stud bolt 2 into the recess 22. Whereas the
second section 32 of the cutout 28 is curved to allow
entry of the ball 8 of the ball stud bolt 2 into the recess 22.
Thewidth of the first sectionW1of the cutout 28 is smaller
than width of the second section W2 of the cutout 28.
Further, width of the first section W1 of the cutout 28 is
less than the width of the torquing surface 12 and/or
diameter of the ball 8 of the ball stud bolt 2 to be received
in the socket 10.
[0022] As shown in Fig. 4 and 6, the recess 22 is
defined to receive the non-threaded portion 6 of the ball
stud bolt 2. The recess 22 comprises a first portion 34, a
second portion 36 and a collar 38. The first portion 34 of
the recess 22 corresponds to the shape of the torquing
surface 12 of the ball stud bolt 2 to be received. The first
portion 34 has two opposite flat surfaces 40 joined to-
gether by a curve 42ona distal end of the cutout 28.Each
of the flat surface 40 has an arresting unit 44 towards the
cutout 28. The first portion 34 is configured to receive the
torquing surface 12 of the ball stud bolt 2 in the engaged
position. In the engaged position, the arresting units 44
lock the torquing surface 12 of the ball stud bolt 2 in the
first potion. The second portion 36 of the recess 22 is
defined to receive the ball 8 of the ball stud bolt 2 in the
engaged position. The second portion 36 is spherical. As
shown in fig. 5, the bottommost point of the second
portion 36 of the recess 22 from the working end is lower
than the bottommost point of the cutout 28 from the
working end. Hence, the longitudinal depth D2 of the
recess 22 from the working end 16 is more than the
longitudinal depth D1 of the cutout 28 from the working
end 16. A collar 38 is positioned between the first portion
34 and the second portion 36 of the recess 22. The collar
38 supports the neck 11 of the ball stud bolt 2 in the
engaged position.
[0023] Figs. 7‑9 explain the step-by-step process of
engagement of the socket 10with the ball stud bolt 2. Fig.
7 shows the unengaged position of the socket 10 and the
ball stud bolt 2. Fig. 8 shows the transition between the
unengaged position and the engaged position. In the
transition position, the ball 8 and the neck 11 of the ball
stud bolt 2 enters the recess 22of the socket 10 througha
cutout 28. The ball 8 of the ball stud bolt 2 enters through
second section 32 of the cutout 28 and the neck 11 of the

ball stud bolt 2 enters through first section 30of the cutout
28. Since, width of the torquing surface 12 of the ball stud
bolt 2 is more than width of the first section 30 of the
cutout, the torquing surface 12 cannot enter through the
cutout 28 whereas it slides across the width of the outer
sidewall 20. Once, the ball stud bolt 2 completely enters
through the cutout 28, the socket 10 is moved toward the
ball stud bolt 2 in the longitudinal direction to lock in the
engaged position as shown in Fig. 9. In the engaged
position, the collar 38 supports the neck11of the ball stud
bolt 2 and also provides a platform for the torquing sur-
face 12. The arresting unit 44 locks the ball stud bolt 2 in
engaged position and do not allow it to slip off. The first
portion 34 of the recess 22 provide contact area between
the socket 10 and the torquing surface 12 of the ball stud
bolt 2 to torque.
[0024] Once the ball stud bolt 2 is in engaged position,
the torque wrench 26 can be turned on to torque the ball
stud bolt 2. Torque is transmitted to the ball stud bolt 2
through the contact between the torquing surface 12 of
the ball stud bolt and the first portion 34 of the socket 10.
The torque wrench 26 apply a defined torque for fasten-
ing the ball stud bolt 2.
[0025] After transmitting the defined torque, the disen-
gagement of the ball stud bolt 2 and socket 10 is started.
The socket 10 is pulled back till the torquing surface 12
comes out of the first portion 34 of the recess 22. Then,
the socked is disengaged from the ball stud bolts by
removing the ball 8 and the neck 11 through the cutout
28. The operatormay proceed to fasten the next ball stud
bolt 2. Since, the torque wrench 26 is used, uniform
torque is applied across all the ball stud bolts 2.
[0026] Use of the socket 10 allows the operator to
comfortably apply defined uniform torque to the ball stud
bolts 2 while also reducing the time required for the
process and enhancing the accuracy.

Claims

1. A socket for fastening a ball stud bolt having a
threaded portion (4) and non-threaded portion (6)
wherein the non-threaded portion (6) comprises a
ball (8), a neck (11) and a torquing surface (12),
comprises

a cylindrical body (14) having a working end
(16), a drive end (18) and an elongated outer
sidewall (20) between the working end (16) and
the drive end (18),
wherein the working end (16) comprises a re-
cess (22) configured to receive the non-
threaded portion (6) of the ball stud bolt (2),
the drive end (18) comprising an aperture (24) to
detachably attach a driving member of a torque
wrench (26), configured to receive the drive,
and a cutout (28) in the outer sidewall (20) of the
working end (16) for the entry of the ball stud bolt
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(2) into the recess (22), havingafirst section (30)
and a second section (32),
wherein width of the first section (W1) is smaller
than width of the second section (W2).

2. The socket according to the claim 1, characterized
in that the cutout (28) covers less than half circum-
ference the outer sidewall (20) of the socket (10).

3. The socket according to the claim 1 or 2, character-
ized in that the first section (30) of the cutout (28) is
rectangular to allow entry of the neck (11) of the ball
stud bolt (2) to be received into the recess (22).

4. The socket according to at least one of the preceding
claims, characterized in that width of the first sec-
tion (W1) of the cutout (28) is less than the width of
the torquing surface (12) and/or diameter of the ball
(8) of theball studbolt (2) tobe received in thesocket.

5. The socket according to at least one of the preceding
claims, characterized in that the second section
(32) of the cutout (28) is curved to allow entry of the
ball (8) of the ball stud bolt (2) to be received into the
recess (22).

6. The socket according to at least one of the preceding
claims, characterized in that the recess (22) com-
prises a first portion (34), a second portion (36) and a
collar (38) wherein the first portion (34) is configured
to receive the torquing surface (12) of the ball stud
bolt (2), the second portion (32) is configured to
receive the ball (8) of the ball stud bolt (2), and a
collar (38) positioned between the first portion (34)
and the second portion (36) of the recess (22), con-
figured to support the neck (11) of the ball stud bolt
(2).

7. The socket according to the claim 6, characterized
in that the first portion (34) of the recess (22) corre-
sponds to the shape of the torquing surface (12) of
the ball stud bolt (2) to be received.

8. The socket according to the claims 6 and 7, char-
acterized in that the first portion (34) of the recess
(22) is defined with two opposite flat surfaces (40)
having arresting units (44) towards the cutout (28)
joined together by a curve on a distal end of the
cutout (28).

9. The socket according to the claim 6, characterized
in that the second portion (36) of the recess (22) is
spherical.

10. The socket according to at least one of the preceding
claims, characterized in that the longitudinal depth
(D2) of the recess (22) from the working end is more
than the longitudinal depth (D1) of the cutout (28)

from the working end.

11. Torque wrench, characterized by a socket (10)
according to at least one of the preceding claims.
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