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SWITCH ASSEMBLY FOR A SELECTIVELY
ONE-WAY WRENCH

BACKGROUND OF INVENTION

1. Field of Invention

[0001] The present invention relates to a selectively one-
way wrench and, more particularly, to a switch assembly for
a selectively one-way wrench.

2. Related Prior Art

[0002] As disclosed in U.S. Pat. No. 9,038,507 issued to
the present applicant, a selectively one-way wrench includes
a head 10, a gear 24, two pawls 20, a spring 107, a lever 70
and a disc 90. The gear 24 is inserted in the head 10. The
pawls 20 are movably inserted in the head 10. The spring
107 included two ends connected to the pawls 20, respec-
tively. Each of the pawls 20 includes a post 100. The disc 90
is pivotally inserted in the head 10. The disc 90 includes a
cut-out 102 at an edge, thereby forming two hooks 106 on
two sides of the cut-out 102. The lever 70 includes a post 92
pivotally inserted in the head 10. The disc 90 includes a bore
94 for receiving the post 92 of the lever 70 so that the disc
90 is rotatable by operating the lever 70. The lever 70 is
pivoted between two positions, and so is the disc 90. As the
first disc 90 is in the first position, the first hook 106 is
engaged with the post 100 of the first pawl 20 to allow the
head 10 to rotate the gear 24 via the first pawl 20 in a first
sense of direction, but not in a second sense of direction. As
the first disc 90 is in the second position, the second hook
106 is engaged with the post 100 of the second pawl 20 to
allow the head 10 to rotate the gear 24 via the second pawl
20 in the second sense of direction, but not in the sense of
direction. However, the engagement of each of the pawls 20
with the gear 24 is not tight enough so that the first or second
pawl 20 could rattle on the gear 24 when the first or second
pawl 20 is supposed to hold the gear 24, and this would wear
the first or second pawl 20 against the gear 24.

[0003] The present invention is therefore intended to obvi-
ate or at least alleviate the problems encountered in prior art.

SUMMARY OF INVENTION

[0004] It is the primary objective of the present invention
to provide a durable selectively one-way wrench.

[0005] To achieve the foregoing objective, the selectively
one-way wrench includes a head, a rotor, a pawl assembly,
a switch, a connecting element and an auxiliary element. The
head includes three chambers, a groove and a cutout. The
first chamber includes an open upper end and an open lower
end. The second chamber is in communication with the first
chamber. The third chamber is in communication with the
second chamber. The third chamber includes an open upper
end and a closed lower end made with a cavity. The groove
is made in a wall of the third chamber. The cutout is made
in a portion of the head that extends around the open upper
end of the third chamber. The cutout is in communication
with the third chamber. The rotor includes a toothed wheel,
an upper shaft extending from the toothed wheel, and a
lower shaft extending from the toothed wheel. The upper
shaft is inserted in the open upper end of the first chamber.
The lower shaft is inserted in the open lower end of the first
chamber. The pawl assembly includes two pawls inserted in
the second chamber and a spring compressed between the
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pawls. Each of the pawls includes a toothed face and a rod.
The connecting element includes a plate, a cam, a screw hole
and two bores. The plate is inserted in the groove and formed
two hooks. The cam is inserted in the third chamber and
formed on a lower side of the plate. The cam includes a lobe
between two contact faces. The screw hole and the bores are
made in the connecting element. The auxiliary element
extends around the cam, and includes two rectilinear por-
tions, an arched intermediate portion between the rectilinear
portions, and two arched terminal portions extending from
the rectilinear portion, respectively. The switch includes a
ring, a lever two bosses and two positioning units. The ring
is inserted in the open upper end of the third chamber and
formed with an aperture. The lever extends from the ring in
a radial manner. The lever extends out of the third chamber
through the cutout. The bosses extend into the bores of the
connecting element from a lower face of the ring. Each of
the positioning units is partially inserted in a corresponding
one of the bores of the connecting element. A selected one
of the positioning units is inserted in the cavity to keep the
connecting element in a selected one of two positions
relative to the head. The screw is inserted in the screw hole
of the connecting element through the aperture of the ring to
connect the switch to the connecting element. When the
switch is in a selected one of two positions, a corresponding
one of the hooks engages with the rod of a corresponding
one of the pawls to disengage the toothed face of the
corresponding pawl from the toothed wheel and pivot the
auxiliary element. The spring pushes the pawl toward an end
of the chamber so that a portion of a wall of the second
chamber presses the pawl against the toothed wheel.
[0006] Other objectives, advantages and features of the
present invention will be apparent from the following
description referring to the attached drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0007] The present invention will be described via detailed
illustration of two embodiments referring to the drawings
wherein:

[0008] FIG. 1 is a perspective view of a selectively one-
way wrench according to the first embodiment of the present
invention;

[0009] FIG. 2 is an exploded view of the selectively
one-way wrench shown in FIG. 1;

[0010] FIG. 3 is a cut-away view of a head of the selec-
tively one-way wrench shown in FIG. 1;

[0011] FIG. 4 is a perspective view of a connecting
element of the selectively one-way wrench shown in FIG. 1;
[0012] FIG. 5 is a perspective view of a switch of the
selectively one-way wrench shown in FIG. 1;

[0013] FIG. 6 is an enlarged, partial and cross-sectional
view of the selectively one-way wrench shown in FIG. 1;
[0014] FIG. 7 is another enlarged, partial and cross-sec-
tional view of the selectively one-way wrench shown in FIG.
1

[0015] FIG. 8 is another enlarged, partial and cross-sec-
tional view of the selectively one-way wrench pivoted in a
sense of direction opposite to that is shown in FIG. 7;
[0016] FIG. 9 is another enlarged, partial and cross-sec-
tional view of the selectively one-way wrench in another
mode than shown in FIG. 7,

[0017] FIG. 10 is another enlarged, partial and cross-
sectional view of the selectively one-way wrench pivoted in
a sense of direction opposite to that is shown in FIG. 7;
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[0018] FIG. 11 is a perspective view of a selectively
one-way wrench according to the second embodiment of the
present invention;

[0019] FIG. 12 is an enlarged, partial and cross-sectional
view of the selectively one-way wrench shown in FIG. 11.

DETAILED DESCRIPTION OF EMBODIMENTS

[0020] Referring to FIGS. 1 through 3, a selectively one-
way wrench 10 includes a grip 12, a shank 14, a head 16, a
rotor 30, a pawl assembly 40 and a switch assembly 50
according to a first embodiment of the present invention.
The grip 12, the shank 14 and the head 16 are made in one
piece. The grip 12 is formed at an end of the shank 14. The
head 16 is formed near another end of the shank 14. Thus,
the grip 12 is operable to pivot the head 16 via the shank 14.
[0021] In another embodiment, the selectively one-way
wrench 10 includes only the head 16, without using any grip
or shank. Details for such an embodiment can be found in
U.S. Pat. No. 9,038,507.

[0022] Referring to FIGS. 2 and 3, the head 16 includes a
space 18 divided into three chambers 11, 13 and 15. The
chambers 11 and 15 are substantially circular chambers. The
chamber 13 is a substantially crescent chamber. The cham-
ber 11 is in communication with the chamber 15 via the
chamber 13.

[0023] The chamber 11 includes an open upper end 19 and
an open lower end 22. The open upper end 19 is in an upper
face of the head 16. The open lower end 22 is in a lower face
of the head 16. The diameter of the open lower end 22 is
larger than the diameter of the open upper end 19. A groove
25 is made in the wall of the chamber 11.

[0024] The chamber 15 includes an open upper end 26 and
an open lower end made with a cavity 28. The open upper
end 26 is in the upper face of the head 16. The diameter of
the cavity 28 is smaller than that of the open upper end 26.
A groove 17 is made in the wall of the chamber 15.
[0025] The head 16 further includes a cutout 29. The
cutout 29 is made in a portion of the head 16 that extends
around the open upper end 26 of the chamber 15. Hence, the
cutout 29 is in communication with the open upper end 26.
[0026] The rotor 30 includes, from top to bottom, an upper
shaft 32, a toothed wheel 34, a lower shaft 36 and a tongue
38. The diameter of the upper shaft 32 is smaller than that
of the toothed wheel 34. The toothed wheel 34 includes a
plurality of teeth formed on the periphery. The diameter of
the lower shaft 36 is marginally larger than that of the
toothed wheel 34. However, the diameter of the lower shaft
36 can be marginally smaller than that of the toothed wheel
34 in another embodiment. The lower shaft 36 includes a
groove 31 made in the periphery. The tongue 38 extends
from the center of the lower shaft 36. The tongue 38 includes
a square periphery.

[0027] The pawl assembly 40 includes two pawls 42 and
44 and a spring 46. The pawls 42 and 44 and the spring 46
are inserted in the chamber 13. In a top view, the pawls 42
and 44 are mirror images of each other. Each of the pawls
42 and 44 includes a toothed face 41, a rod 43 and a recess
48. The toothed face 41 is formed on a substantially concave
front face of each of the pawls 42 and 44. The rod 43 extends
from an upper face of each of the pawls 42 and 44. The
recess 48 is made in a lateral face of each of the pawls 42
and 44. The spring 46 includes two ends inserted in the
recesses 48 of the pawls 42 and 44, respectively. The spring
46 tends to push the pawls 42 and 44 away from each other.
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[0028] The switch assembly 50 includes two positioning
units 51, a switch 56, a connecting element 60 and an
auxiliary element 70.

[0029] Referring to FIG. 4, in which the connecting ele-
ment 60 is positioned upside down, the connecting element
60 includes a plate 66, a cam 62, two bores 64 and a screw
hole 58. The plate 66 is made with a cutout 68, thereby
forming two hooks 66A and 66B on two opposite sides of
the cutout 68.

[0030] The cam 62 extends from a lower face of the plate
66. The cam 62 includes a lobe 67 formed between two
contact faces 61 and 63.

[0031] The screw hole 58 and the bores 64 extend
throughout the connecting element 60. That is, each of the
screw hole 58 and the bores 64 includes an open upper end
in an upper face of the plate 66 and the cam 62 and an open
lower end in a lower face of the cam 62.

[0032] Each ofthe positioning units 51 consists of a spring
52 and a ball 54. The spring 52 is adapted to bias the ball 54.
[0033] Referring to FIG. 5, the switch 56 includes an
aperture 53, a lever 56A, a ring 56B and two bosses 69. The
lever 56A extends from the ring 56B in a radial direction.
The aperture 53 is made in the ring 56B. The aperture 53 is
preferably a countersink hole. The bosses 69 extend from a
lower face of the ring 56B.

[0034] The auxiliary element 70 includes two rectilinear
portions 72A and 72B, an arched intermediate portion 74
and two arched terminal portions 76A and 76B. The arched
intermediate portion 74 extends between the rectilinear
portions 72A and 72B. The arched terminal portion 76A
extends from the rectilinear portion 72A while the arched
terminal portion 76B extends from the rectilinear portion
72B. There is gap 78 between the free ends of the arched
terminal portions 76A and 76B.

[0035] The ring 56B is located on the plate 66, with the
bosses 69 inserted in the open upper ends of the bores 64. A
screw 24 is inserted in the screw hole 58 through the
aperture 53. Thus, the switch 56 is connected to the con-
necting element 60 so that the former is operable to pivot the
latter.

[0036] Each of the positioning units 51 is inserted in a
corresponding one of the bores 64, with each of the balls 54
exposed to the exterior of the corresponding bore 64 through
the open lower end.

[0037] The auxiliary element 70 is located around the cam
62.
[0038] Referring to FIGS. 2 and 6, the upper shaft 32 is

inserted in the open upper end 19. The toothed wheel 34 and
the lower shaft 36 are inserted in the chamber 11. The tongue
38 extends out of the chamber 11 via the open lower end 22.
The groove 31 is aligned with the groove 25. A C-clip 27
includes an internal edge inserted in the groove 31 and an
external edge inserted in the groove 25 to keep the rotor 30
connected to the head 16. The rotor 30 is rotatable relative
to the head 16.

[0039] The pawl assembly 40 is inserted in the chamber
13. The toothed face 41 of a selected one of the pawls 42 and
44 is engaged with the toothed wheel 34.

[0040] The connecting element 60 is inserted in the cham-
ber 15. A selected one of the balls 54 is inserted in the cavity
28 to keep the switch assembly 50 in a selected one of two
positions relative to the head 16. A selected one of the
rectilinear portions 72A and 72B is abutted against a corre-
sponding one of the pawls 42 and 44. An edge of the plate
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66 is inserted in the groove 17 to render the switch assembly
50 smoothly rotatable relative to the head 16. The ring 56B
of the switch 56 is inserted in the open lower end 22. The
lever 56 A of the switch 56 extends from the open upper end
26 via the cutout 29.

[0041] Referring to FIGS. 7 and 8, the hook 66A of the
connecting element 60 hooks the rod 43 of the pawl 42 to
disengage the toothed face 41 of the pawl 42 from the
toothed wheel 34. The pawl 42 presses the rectilinear portion
72A of the auxiliary element 70 and the contact face 61 of
the cam 62 presses the arched intermediate portion 74 of the
auxiliary element 70. Thus, the auxiliary element 70 is
pivoted, and an angle between the rectilinear portions 72A
and 72B is enlarged, i.e., the auxiliary element 70 is loaded.
Accordingly, the rectilinear portion 72B of the auxiliary
element 70 presses the pawl 44 against the toothed wheel 34.
Now, the spring 46 pushes the pawl 44 toward an end of the
chamber 13 so that a first portion of the wall of the chamber
13 presses the pawl 44 against the toothed wheel 34. That is,
the rectilinear portion 72B of the auxiliary element 70
presses the pawl 44 against the toothed wheel 34 near an end
while the portion of the wall of the chamber 13 presses the
pawl 44 against the toothed wheel 34 near another end.
Hence, the toothed face 41 of the pawl 44 firmly engages
with the toothed wheel 34, and the head 16 effectively
rotates the rotor 30 clockwise via the switch assembly 50.

[0042] Referring to FIGS. 9 and 10, the hook 66B of the
connecting element 60 hooks the rod 43 of the pawl 44 to
disengage the toothed face 41 of the pawl 44 from the
toothed wheel 34. The pawl 44 presses the rectilinear portion
72B of the auxiliary element 70 and the contact face 63 of
the cam 62 presses the rectilinear portion 72B of the
auxiliary element 70. Thus, the auxiliary element 70 is
pivoted, and an angle between the rectilinear portions 72A
and 72B is enlarged, i.e., the auxiliary element 70 is loaded.
Accordingly, the rectilinear portion 72A of the auxiliary
element 70 presses the pawl 44 against the toothed wheel 34.
Now, the spring 46 pushes the pawl 42 toward another end
of'the chamber 13 so that a second portion of the wall of the
chamber 13 presses the pawl 42 against the toothed wheel
34. That is, the rectilinear portion 72A of the auxiliary
element 70 presses the pawl 42 against the toothed wheel 34
near an end while the second portion of the wall of the
chamber 13 presses the pawl 42 against the toothed wheel 34
near another end. Hence, the toothed face 41 of the pawl 42
firmly engages with the toothed wheel 34, and the head 16
effectively rotates the rotor 30 counterclockwise via the
switch assembly 50.

[0043] Referring to FIGS. 11 and 12, there is a selectively
one-way wrench 10 according to a second embodiment of
the present invention. The second embodiment is identical to
the first embodiment except for several features. Firstly, an
open end 12A is formed at an end of the shank 14 instead of
the grip 12. Secondly, the rotor 30 includes a recess 38A
instead of the tongue 38. The recess 38A axially extends
throughout the upper shaft 32, the toothed wheel 34 and the
lower shaft 36. Thirdly, there is an additional restraining ring
36A. The restraining ring 36A is located around the lower
shaft 36 and against a shoulder (not numbered) formed
between the lower shaft 36 and the toothed wheel 34.
Accordingly, the groove 31 is made in the restraining ring
36A instead of in the lower shaft 36. The internal edge of the
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C-clip 27 is inserted in the groove 31 and the external edge
of'the C-clip 27 is inserted in the groove 25 to keep the rotor
30 connected to the head 16.
[0044] The present invention has been described via the
illustration of the embodiments. Those skilled in the art can
derive variations from the embodiments without departing
from the scope of the present invention. Therefore, the
embodiments shall not limit the scope of the present inven-
tion defined in the claims.

1. A selectively one-way wrench comprising:

a head comprising:

a first chamber comprising an open upper end and an
open lower end;

a second chamber in communication with the first
chamber,

a third chamber in communication with the second
chamber, wherein the third chamber comprises an
open upper end and a closed lower end made with a
cavity;

a groove made in a wall of the third chamber;

a cutout made in a portion of the head around the open
upper end of the third chamber so that the cutout is
in communication with the third chamber;

a rotor comprising:

a toothed wheel;

an upper shaft extending into the open upper end of the
first chamber from the toothed wheel,

a lower shaft extending into the open lower end of the
first chamber from the toothed wheel,

a pawl assembly comprising:

two pawls inserted in the second chamber, wherein
each of the pawls comprises a toothed face and a rod;
and

a spring compressed between the pawls;

a connecting element comprising:

a plate comprising an edge inserted in the groove and
two hooks extending from another edge;

a cam inserted in the third chamber, formed on a lower
side of the plate, and made with two contact faces
and a lobe between the contact faces;

a screw hole made in the connecting element; and

two bores extending throughout the connecting ele-
ment;

an auxiliary element extending around the cam and com-
prising:

two rectilinear portions;

an arched intermediate portion between the rectilinear
portions;

two arched terminal portions extending from the rec-
tilinear portions, respectively;

a switch comprising:

a ring inserted in the open upper end of the third
chamber and formed with an aperture;

a lever extending from the ring in a radial manner,
wherein the lever extends out of the third chamber
through the cutout;

two bosses extending into the bores of the connecting
element from a lower face of the ring;

two positioning units, with each of the positioning units
partially inserted in a corresponding one of the bores
of the connecting element, wherein a selected one of
the positioning units is partially inserted in the cavity
to keep the connecting element in a selected one of
two positions relative to the head; and
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a screw inserted in the screw hole of the connecting
element through the aperture of the ring to connect the
switch to the connecting element;

wherein when the switch is in a selected one of two
positions, a corresponding one of the hooks hooks the
rod of a corresponding one of the pawls to disengage
the toothed face of the corresponding pawl from the
toothed wheel and hence pivot the auxiliary element,
wherein the spring pushes the pawl toward an end of
the chamber so that a portion of a wall of the second
chamber presses the pawl against the toothed wheel.

2. The selectively one-way wrench according to claim 1,

wherein when the switch is in the selected position, the
selected pawl presses the corresponding rectilinear portion
of the auxiliary element and a corresponding one of the
contact faces of the cam presses the arched intermediate
portion of the auxiliary element to enlarge an angle between
the rectilinear portions of the auxiliary element to load the
auxiliary element, thereby causing the other rectilinear por-
tion of the auxiliary element to tightly press the pawl against
the toothed wheel.

3. The selectively one-way wrench according to claim 1,

further comprising a C-clip for clipping the lower shaft to
the head.
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4. The selectively one-way wrench according to claim 3,
wherein the lower shaft comprises a groove for receiving an
internal edge of the C-clip, and the head comprises a groove
made in a wall of the first chamber and adapted for receiving
an external edge of the C-clip.

5. The selectively one-way wrench according to claim 3,
further comprising a restraining ring located around the
lower shaft and abutted against a shoulder formed between
the toothed wheel and the lower shaft, wherein the C-clip
clips the restraining ring to the head.

6. The selectively one-way wrench according to claim 5,
wherein the restraining ring comprises a groove for receiv-
ing an internal edge of the C-clip, and the head comprises a
groove made in a wall of the first chamber and adapted for
receiving an external edge of the C-clip.

7. The selectively one-way wrench according to claim 1,
wherein the rotor further comprises a tongue coaxially
extending from the lower shaft.

8. The selectively one-way wrench according to claim 1,
wherein the rotor further comprises a recess axially extend-
ing throughout the upper shaft, the toothed wheel and the
lower shaft.



