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(57) Abréegée/Abstract:

A wrench (10) for rotating a fastener having a number of corners on a periphery thereof and method of making same Is disclosed.
The wrench (10) Includes a gripping member (12) having an opening defined by an Inner surface (24) complimentary to the
periphery of the fastener whereby the fastener may be axially received by the gripping member (12). The inner surface (24) defines
the plurality of circumferentially spaced shoulder portions (30) wherein alternating shoulder portions (30) engage a corresponding
corner of the fastener. The shoulder portions (30) define areas(34) therebetween. Stopper portions (36) are located in alternating
areas between shoulder portions (30). The wrench (10)has a first angular position where the stopper portions (36) engage an
upper surface of the fastener for restricting the passage of the fastener therethrough and a second angular position where the
stopper portions (36) do not engage the upper surface of the fastener thereby permitting the passage of the fastener therethrough.
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Abstract
A wrench (10) for rotating a fastener having a number of corners
on a periphery thereof and method of making same is disclosed.
‘I'he wrench (10) includes a gripping member (12) having an opening
5 defined by an inner surface (24) coﬁplimentary to the periphery
of the fastener whereby the fastener may be axially received by
the gripping member (12). The inner surface (24) defines the
plurality of circumferentially spaced shoulder portions (30)

wherein alternating shoulder portions (30) engage a corresponding

10  corner of the (fastener. The shoulder portions (30) define
areas (34) therebetween. Stopper portions (36) are located in
alternating areas between shoulder portions (30). The wrench

(10)has a first angular position where the stopper portions (36)
engage an upper surface of the fastener for restricting the
15 passage of the fastener therethrough and a second angular
position where the‘ stopper portions (36) do not engage the upper
surface of .th'e fastener thereby permitting the passage of the

fastener therethrough.
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BOX WRENCH HAVING STOPPER PORTIONS FOR PREVENTING SLIPPING

ALONG A NUT OR A BOLT HEAD

.
The present invention relates generally to wrenches, and

more particularly, to multi-point box-end wrenches andg socket

wrenches that are provided with stopper portions for restricting
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the passage of fasteners through the wrenches.

r d t

Multi-point box-end wrenches are well known in the art.
An advantage of multi-point box-end wrenches is that these types
of wrenches permit fasteners to pass .clearly through. A
disadvantage of such wrenches is that the'retention of the box-
end wrench upon a fastener is relatively difficult, particularly
when the box-end wrench is used in restricted locations where the

fastener is not easily viewed while the user is attempting to

rotate the wrench and fastener.

In an effort to overcome this deficiency, there have been

numerous attempts to provide a wrench structure that prevents the

wrench head from slipping off or past the fastener with the

subsequent risk of personal injury and/or damage to both the

wrench and fastener as well as the consumption of the necessary

time when using the wrench. See, for example, Canadian patent

no. 1,257,487 and U.S. patents nos. 2,774,259, 3,604 106 and
5,307,713. '
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The drawback of such structures 1is that although the
wrench prevents the fastener from slipping through, there are
situations in which it would be desirable to selectively allow
the fastener to pass therethrough. For example, when tightening
two nuts together it may be necessary to have the wrench pass
over the first fastener onto the second fastener. This is not
possible using the structures disclosed in the aforementioned
patents.

Other structures used for preventing the passage of a
fastener therethrough 1incorporate the use of a single fixed
projection or other type of structure for restricting passage of
the fastener therethrough. See, for example, Swedish patent no.
130,890 and U.S. patent no. 5,255,578. The drawbacks of these
structures when engaged with the fasteners is that the wrench has
a tendency to cock or bind and not properly engage the fastener.

Still other structures have been proposed that utilize
a moveable projection for restricting the passage of the fastener
therethrough. (See, for example, U.S. patents nos. 2,697,371 and
2,751,802.) A disadvantage of such structures is that the movable

portion is awkward to use.

It is, therefore, an object of this invention to provide
a wrench in which the passage of the fastener therethrough can

be restricted yet which also permits the passage of the fastener

therethrough.




10

15

20

25

CA 02300186 2000-02-10

WO-99/07519 PCT/US98/16429

3

It is further object of the invention to provide a
wrench which is economical to manufacture and easy to use.

These and other objects of the present 1invention are
achieved by providing a wrench for rotating a fastener having a
number of corners on a periphery thereof. The wrench includes
a gripping member having an opening defined by an 1nner surface
complimentary to the periphery of the fastener wherein the
fastener may be axially received by the gripping member.

The inner surface defines a plurality cf circumferentially
spaced shoulder portions where in alternating shoulder portions
engage a corresponding corner of the fastener, and define areas
therebetween. Stopper portions are located in alternating areas
between shoulder portions. The wrench has a first angular
position where the stopper portions engage an upper surface of
the fastener for restricting the passage of the fastener
therethrough and a second angular position where the stopper
portions do not engage the upper surface of the féstener thereby
permitting the passage of the fastener therethrough.

These objects are also achieved by providing a method of
manufacturing a wrench. The method includes the steps of forming
a gripping member having an opening defined by an inner surface
which defines a plurality of circumferentially spaced shoulder
portions wherein alternating shoulder portions engage corners of
a fastener. The shoulder areas define areas therebetween.
Stopper portions are formed which are located in alternating
areas between the shoulder portions.

Still other objects and advantages of the present

invention will become readily apparent to those skilled in this
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art from the following detailed description, wherein only the
preferred embodiments of the invention are shown and described,
simply by way of illustratidn of the best mode contemplated of
carrying out the invention. As will be realized, the invention
is capable of other and different embodiments, and its several
details are capable of modification in various obvious respects,
all without departing from the inventidn. Accordingly, the
drawings and description are to be regarded as illustrative 1n

nature, and not as restrictive.

For a more complete understanding of the present
invention and advantages thereof, reference is now made to the
following description taken in conjunction with the accompanying
drawings in which like reference numbers indicate like features
and wherein:

Fig. la 18 a top plan view of a box-end wrench according
to the preferred embodiment of the present invention;

Fig. 1b 1s a bottom ﬁiew of the box-end wrench
illustrated in Fig. 1la;

Fig. 2 1is an isometric view of the box-end wrench
1llustrated in fig: la.

Fig 3 1is a cross-sectional view of the box-end wrench

illustrated in Fig. la taken along line 3-3 thereof;

Flg. 4 is an 1sometric view of a socket wrench according

to the present invention; and
Fig. 5 is a perspective view of the socket wrench of

Fig. 4, broken open to reveal internal stop members.
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Referring first to Figs. la,lb and 2, a box-end wrench
10 1s depicted which 1s constructed in accordance with the
principles of the present invention. The box-end wrench 10 is
usable with conventional hexagonal fasteners or bolts having six
corners. As depicted in Figs. la and 1b, the wrench 10 includes
a head portion 12 formed integrally on one end of a handle 14.

The handle 14 1is preferably offset or angled towards one side

thereof as depicted in Fig. 2.

The head portion 12 has an upper surface 16 and a lower

surface 18.

Inner points 20 are conventionally formed by broaching
circumferentially spaced angulated ©portions 22 with a
conventional broaching device. Inner points 20 lie on an inner
circumference 24 (Figs. 1la and 3) at the juncture of two
angulated portions 22. Outer poihts 26 are formed by broaching
and lie on an outer circumference 28 (Figs. la and 3) formed at
the junction of two angulated portions 22. As depicted in Figs.
1-3, a 12 point box-end wrench is depicted having 24 angulated
portions 22. Two angulated portions 22 forming an inner point
20 define a shoulder portion 30. Two coplanar angulated portions
22 form an imaginary .chord 32 therebetween. Two adjac'ent
shoulder portions 30 define triangular areas 34 therebetween.

As depicted 1n FigS. la and 2, integral stopper portions

36 are located 1in alternating triangular areas 34 between
shoulder portions 30 near upper surface 16. The stopper portions

36 can be formed by conventional broaching techniques, forging
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or by welding. The stopper .portions 36 are spaced siXty degrees
apart. The stopper portions 36 act as support structures when the
wrench 10 1s used upon a nut or bolt head by stopping the axial
movement of the wrench 10 in one direction. The stopper portions
36 are positioned so as to permit full axial engagement of wrench
head 10 with a fastener. Based upon a 12 point wrench, the wrench
head 12 will contain six stopper portions 36 posgitioned in
alternating triangular areas 34. The stopper portions 36 do not
extend beyond chords 32 s0o as to not interfere with a fastener
when the fastener 1is rotated to another position. A stopper
portion 36 may substantially £fill a triangular area 34 Dbut
extends only for a portion of the axial length of the wrench 10.

In operation, the wrench 10 has a first angular position
where the stopper portions 36 engage an upper surface of a
fastener for restricting the passage of the fastener 25
therethrough. By rotating the wrench 10 thirty degrees in either
a clockwise or counterclockwise direction, a second angular
position 1is reached where the stopper portions 36 do not engage
with the upper surface of the fastener thereby permitting the
passage ¢of the fastener therethrough. Advantageously, the wrench
10 can easlily be manipulated to engage the fastener and prevent
the wrench 10 from slipping off or past the fastener, or if
desired, the wrench 10 can easily be manipulated so that the
wrench 10 allows the fastener to pass therethrough.

Referring to Figures 4 and 5, a socket wrench 100 is
depicted which i1s similar in all regards to the box-end wrench
10 in structure except that the stopper portions 136 are spaced

a vertical distance from a lower surface of the socket so as to
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enable an ordinary bolt or nut to fit therein. Socket wrench 100

is preferably a 12 point deep well socket.
It should be understood that the present invention is not

limited to 12 point wrenches but is usable with any wrench having

5 an even number of points.

It will be readily seen by one skilled in the art that

the present invention fulfills all the objects set forth above.

After reading the foregoing specification, one of ordinary skill

will be able to effect wvarious changes, substitution of

10 equivalents and various other aspects of the invention as broadly
disclosed herein. It 1s therefore intended that the protection
granted hereon be limited only by the definition contained in the

appended claims any equivalents thereof.

15 industrial Applicability

The wrench 10 of the present invention is useful in
manufacturing, assembly and maintenance of mechanical componénts
utilizing two adjacent fasteners. By using the wrench 10, or,
when required, the socket wrench 100 of the present invention,

20 a desired fastener can be selectively and easlly accessed,

thereby enhancing the ability of mechanics and other wrench

users to perform loosening or tightening operations on fasteners
that are closely adjacent one another. The present wrench 10 and

socket wrench 100 according to the invention enhance both

25 industrial efficiency and safety.
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1. A box end wrench for rotating a fastener having a plurality of corners formed
on a periphery thereof, said wrench comprising:
a gripping member having an opening defined by an inner surface
complementary to the periphery of the fastener whereby the fastener may
be axially received by said gripptng member;
said inner surface defining a plurality of circumferentially spaced shoulder
portions wherein alternating shoulder portions engage a corresponding
corner of the fastener, said shoulder portions defining channels
therebetween; and
stopper portions disposed in alternating channels between said shoulder
portions, thereby acting to block alternating channels while adjacent
alternating channels remain unobstructed;
wherein said wrench has a first angular position wherein said stopper portions
engage an upper surface of the fastener for preventing the passage of the
fastener therethrough and a second angular position wherein the fastener passes

freely through said unobstructed channels and outwardly beyond said gripping
member.

2. The wrench of claim 1 wherein said wrench is a 12 point closed box end
wrench.

3. The wrench of claim 1, wherein said inner surface is defined by a plurality of
aiternatively situated outer and inner points with wall portions therebetween, said
Inner points lying on an inner circumference and said outer points lying on an

outer circumference and defining a triangular area between two adjacent said
Inner points and an outer point.

4. The wrench of claim 3, wherein each of said stopper portions substantially fills
one of said triangular areas.
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5. The wrench of claim 1, wherein said gripping member has a top and a bottom
surface, each of said stopper portions being located adjacent one of said top and

bottom surfaces.

6. The wrench of claim 3, wherein chords are defined by two of said wall portion

with two of said wall portions therebetween.

7. The wrench of claim 6, wherein said stopper portions do not extend beyond
said chords.

8. The wrench of claim 1, wherein said gripping member is configured for receipt

of a hexagonal fastener.

9. The wrench of claim 1, wherein said stopper portions are symmetrically

circumferentially spaced.

10. The wrench of claim 1, wherein said stopper portions are integral with said
gripping member.

11. The wrench of claim 1, wherein said wrench includes an even number of said

shoulder portions.
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