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(54) Pawl for a ratchet-type spanner

(57) A ratchet-type spanner includes a handle and
a box end extended from the handle and having a hole.
A slant hole is defined in a web between the handle and
the box end and communicated with the hole of the box
end. A ratchet gear includes an inner periphery for driv-
ing a fastener. The ratchet gear is rotatably mounted in
the hole of the box end. A pawl is mounted in the slant
hole and includes a first end with teeth for releasably
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Fig. 1

engaging with teeth of the ratchet gear. A plug is secure-
ly mounted in the slant hole by force-fitting engagement
with an inner periphery defining the slant hole. An elastic
member is mounted in the slant hole and has a first end
attached to the second end of the pawl and a second
end attached to the plug for biasing the pawl to engage
with the ratchet gear. The first end of the pawl includes
a beveled face that faces the inner periphery of the slant
hole.
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Description

Background of the Invention

1. Field of the Invention

[0001] The present invention relates to a pawl for a
ratchet-type spanner to provide reliable ratcheting.

2. Description of the Related Art

[0002] Spanners are the best choice for working in a
tight area, yet the backlash is too large. Ratchet-type
spanners have been proposed to solve this problem and
Figs. 7 through 9 of the drawings illustrates a typical de-
sign. As illustrated in Fig. 7, the ratchet-type spanner
includes a handle 1' with a box end 11' for rotatably re-
ceiving a ratchet gear 2' that is mounted between a ring-
like cover plate 6' and a ledge 8' and retained in place
by a C-clip 7'. A side of the box end 11" is drilled to form
a hole 12' that extends along an axis at an angle of 6
(12°~18°) with a horizontal axis of the box end 11'. A
pawl 3'is mounted in the hole 12' and includes ratchet
teeth 31' formed on a side thereof for releasably engag-
ing with teeth 21' of the ratchet gear 2' and a compart-
ment 32' defined in the other side thereof. A spring 4' is
mounted in the compartment 32' for biasing the pawl! 3'
to engage with the teeth 21'. A threaded plug 5'is mount-
ed in the hole 12' and engaged with an inner threading
121" of the hole 12'. The plug 5' includes an inner side
51' for retaining the spring 4' and the pawl 3' in place
and an outer side with a hexagonal recess 52'.

[0003] Nevertheless, position of the plug 5' affects
function of the pawl 3'. Namely, the pawl 3' cannot be
effectively engaged with the ratchet gear 2' for ratchet-
ing if the plug 5' is too far from the ratchet gear 2'. On
the contrary, the pawl 3' will be stuck with the ratchet
gear 2' if the plug 5' is too close to the ratchet gear 2'.
Optimal positioning of the plug 5' is time-consuming and
very difficult to achieve even by a skilled worker. Assem-
bly costis accordingly increased. In addition, the thread-
ing engagement between the plug 5' and the hole 12
tends to wear after a term of use such that the user often
has to bond the plug by adhesive or glue. Use of the
spanner becomes more inconvenient. In addition, as-
sembly of the spanner is complicate and expensive, as
the cover 6' and C-clip 7' are required. Furthermore, for-
mation of the ledge 8' requires expensive and accurate
computer-numeric-control (CNC), which further results
in an increase in the cost.

[0004] The presentinvention is intended to provide a
buckle device that mitigates and/or obviate the above
problems.

Summary of the Invention

[0005] In accordance with a first aspect of the inven-
tion, a ratchet-type spanner comprises:
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a handle;

a box end extended from the handle and having a
hole, a slant hole being defined in a web between
the handle and the box end and communicated with
the hole of the box end;

a ratchet gear including an inner periphery adapted
to drive a fastener and an outer periphery, the outer
periphery of the ratchet gear including a plurality of
first teeth, the ratchet gear being rotatably mounted
in the hole of the box end;

a pawl mounted in the slant hole and including a
first end with a plurality of second teeth for releas-
ably engaging with the first teeth of the ratchet gear,
the pawl further including a second end;

a plug securely mounted in the slant hole by force-
fitting engagement with an inner periphery defining
the slant hole; and

an elastic member mounted in the slant hole and
having a first end attached to the second end of the
pawl and a second end attached to the plug for bi-
asing the second teeth of the pawl to engage with
the first teeth of the ratchet gear.

[0006] The first end of the pawl includes a beveled
face that faces the inner periphery of the slant hole. The
web includes an inclined indication area for indicating
ratcheting direction of the ratchet-type spanner by an
inclination direction of the inclined indication area. The
plug includes at least one knurl formed on an outer pe-
riphery thereof, the knurl being in force-fitting engage-
ment with the inner periphery defining the slant hole. An
inner periphery defining the hole of the box end includes
afirstannular groove. The outer periphery of the ratchet
gear includes a second annular groove facing the first
annular groove. A C-clip is received in the first annular
groove and the second annular groove for rotatably re-
taining the ratchet gear in the hole of the box end.
[0007] In accordance with a second aspect of the in-
vention, a ratchet-type spanner comprises:

a handle;

a box end extended from the handle and having a
hole, a slant hole being defined in a web between
the handle and the box end and communicated with
the hole of the box end, the web including an in-
clined indication area for indicating ratcheting direc-
tion of the ratchet-type spanner by an inclination di-
rection of the inclined indication area;

a ratchet gear including an inner periphery adapted
to drive a fastener and an outer periphery, the outer
periphery of the ratchet gear including a plurality of
first teeth, the ratchet gear being rotatably mounted
in the hole of the box end;

a pawl mounted in the slant hole and including a
first end with a plurality of second teeth for releas-
ably engaging with the first teeth of the ratchet gear,
the pawl further including a second end;

a plug securely mounted in the slant hole; and
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an elastic member mounted in the slant hole and
having a first end attached to the second end of the
pawl and a second end attached to the plug for bi-
asing the second teeth of the pawl to engage with
the first teeth of the ratchet gear.

[0008] In accordance with a third aspect of the inven-
tion, a ratchet-type spanner comprises:

a handle;

a box end extended from the handle and having a
hole, a slant hole being defined in a web between
the handle and the box end and communicated with
the hole of the box end;

a ratchet gear including an inner periphery adapted
to drive a fastener and an outer periphery, the outer
periphery of the ratchet gear including a plurality of
first teeth, the ratchet gear being rotatably mounted
in the hole of the box end;

a pawl mounted in the slant hole and including a
first end with a plurality of second teeth for releas-
ably engaging with the first teeth of the ratchet gear,
the pawl further including a second end;

a plug securely mounted in the slant hole; and

an elastic member mounted in the slant hole and
having a first end attached to the second end of the
pawl and a second end attached to the plug for bi-
asing the second teeth of the pawl to engage with
the first teeth of the ratchet gear;

the first end of the pawl further including a beveled
face that faces the inner periphery of the slant hole
and the pawl bears against the inner periphery of
the slant hole at a point, whereby when the ratchet-
type spanner is turned, the beveled face of the pawl
is capable of pivoting about the point and thus mov-
ing toward the inner periphery of the slant hole,
thereby assuring reliable engagement between the
first teeth of the ratchet gear and the second teeth
of the pawl.

[0009] In accordance with a fourth aspect of the in-
vention, a ratchet-type spanner comprises:

a handle;

a box end extended from the handle and having a
hole, an inner periphery defining the hole of the box
end including a first annular groove, a slant hole be-
ing defined in a web between the handle and the
box end and communicated with the hole of the box
end;

a ratchet gear including an inner periphery adapted
to drive a fastener and an outer periphery, the outer
periphery of the ratchet gear including a plurality of
first teeth, the ratchet gear being rotatably mounted
in the hole of the box end, the outer periphery of the
ratchet gear further including a second annular
groove facing the first annular groove;

a C-clip received in the first annular groove and the
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second annular groove for rotatably retaining the
ratchet gear in the hole of the box end;

a pawl mounted in the slant hole and including a
first end with a plurality of second teeth for releas-
ably engaging with the first teeth of the ratchet gear,
the pawl further including a second end;

a plug securely mounted in the slant hole; and

an elastic member mounted in the slant hole and
having a first end attached to the second end of the
pawl and a second end attached to the plug for bi-
asing the second teeth of the pawl to engage with
the first teeth of the ratchet gear;

the first end of the pawl further including a beveled
face that faces the inner periphery of the slant hole
and the pawl bears against the inner periphery of
the slant hole at a point, whereby when the ratchet-
type spanner is turned, the beveled face of the pawl
is capable of pivoting about the point and thus mov-
ing toward the inner periphery of the slant hole,
thereby assuring reliable engagement between the
first teeth of the ratchet gear and the second teeth
of the pawl.

[0010] Other objects, advantages, and novel features
of the invention will become more apparent from the fol-
lowing detailed description when taken in conjunction
with the accompanying drawings.

Brief Description of the Drawings

[0011]

Fig. 1 is a perspective view of a perspective view of
an end portion of a ratchet-type spanner in accord-
ance with the present invention.

Fig. 2 is an exploded perspective view of the end
portion of the ratchet-type spanner in accordance
with the present invention.

Fig. 3 is a top view, partly sectioned, of the end por-
tion of the ratchet-type spanner in accordance with
the present invention.

Fig. 4 is a view similar to Fig. 3, wherein a hole in a
web in the spanner extends along a different axis.

Fig. 5 is a view similar to Fig. 3, wherein the pawl
has no beveled face.

Fig. 6 is a sectional view taken along line 6-6 in Fig.
3.

Fig. 7 is an exploded perspective view of a ratchet-
type spanner.

Fig. 8 is a top view of an end portion of the ratchet-
type spanner in Fig. 7.

Fig. 9 is an enlarged view of a portion of the end
portion in Fig. 8.

Detailed Description of the Preferred Embodiment

[0012] Referring to Figs. 1 through 5 and initially to
Figs. 1 and 2, a ratchet-type spanner 10 in accordance
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with the present invention generally includes a handle
12 and a box end 11 having a hole 111. An inner periph-
ery (not labeled) defining the hole 111 of the box end 11
includes an annular groove 112 in a lower portion there-
of. The annular groove 12 is formed simultaneously
when the box end 11 is formed by a cutting tool. Thus,
the manufacture cost for the spanner is reduced, as the
annular ledge 8' and cover 6' required in the prior art
ratchet-type spanner is omitted. A web 13 is defined be-
tween the box end 11 and the handle 12 and has an
inclined indication area 14 for indicating ratcheting di-
rection of the spanner by the inclination direction of the
inclined indication area 14. A slant hole 15 is defined in
the web 13 and includes an inner end communicated
with the hole 111 of the box end 11 and an outer end
communicated with outside. The slant hole 15 extends
along an axis that is at an angle (preferably 18.5°) with
a normal to a longitudinal axis of the box end, as shown
in Fig. 3.

[0013] Aratchet gear 20 is mounted in the box end 11
and includes an inner periphery 21 for driving a fastener
(not shown) and an outer periphery 22. The outer pe-
riphery 22 includes an upper end portion 23, a lower end
portion 24, and a middle portion with a plurality of re-
cessed ratchet teeth 25. The lower end portion 24 in-
cludes an annular groove 241. A C-clip 26 is received
in the annular groove 241 of the lower end portion 24
and the annular groove 112 of the box end 11, thereby
rotatably retaining the ratchet gear 20 in the box end 11
of the spanner 10, best shown in Fig. 6.

[0014] A substantially cylindrical pawl 30 is mounted
in the slant hole 15 in the web 13 and includes ratchet
teeth 31 on an end thereof for engaging with ratchet
teeth 25 of the ratchet gear 20. The end of the ratchet
31 further includes a beveled face 32, which will be de-
scribed later. An elastic member 40 is also mounted in
the slant hole 15 in the web 13 and includes an end at-
tached to the other end of the pawl 30. The other end of
the elastic member 40 is attached to a plug 50 that is
securely mounted in the outer end of the hole 15 in the
web 13. In this embodiment, the other side of the pawl
30 has a recess 33 (Fig. 3) for receiving the end of the
elastic member 40 and the plug 50 includes a receptacle
52 in an inner side thereof for receiving the other end of
the elastic member 40. The plug 50 includes at least one
knurl 51 formed on an outer periphery thereof for retain-
ing the plug 50 in place by force-fitting engagement with
an inner periphery of the slant hole 15 in the web 13.
Tolerance problem in the diameter of the slant hole 15
and the outer diameter of the plug 50 is eliminated by
the force-fitting engagement between the knurl 51 and
the inner periphery of the hole 15.

[0015] Referring to Fig. 3, when not in use, the pawl
30 bears against the slant hole 15 at point A, and the
beveled face 32 of the pawl 30 and the inner periphery
of the slant hole 15 has a gap therebetween. The ratchet
teeth 31 on the pawl 30 completely mesh with the con-
cave ratchet teeth 25 of the ratchet gear 20. It is noted
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that the complete engagement between the teeth 31
and 25 occurs when the slant hole 15 extends along an
axis that is at an angle of 18.5° with the normal to the
longitudinal axis of the box end 11.

[0016] Turning to Fig. 4, in some cases the slant hole
15 does not extend along an axis that is at an angle of
18.5° with the normal to the longitudinal axis of the box
end 11 due to tolerance in the processing precision. For
example, when the slant hole 15 extends along an axis
that is at an angle of 20.5° with the normal to the longi-
tudinal axis of the box end 11, the beveled face 32 of
the pawl 30 and the inner periphery of the hole 15 has
a gap therebetween. When the spanner 10 is turned,
the ratchet teeth 31 on the pawl 30 are subjected to a
force F via transmission of the ratchet teeth 25 of the
ratchet gear 20. The pawl 30 pivots about point A such
that the beveled face 32 of the pawl 10 is in intimate
contact with the inner periphery of the hole 15, thereby
still providing complete engagement between the teeth
31 and 25.

[0017] Fig. 5 illustrates a comparative example,
wherein the pawl 30 has no beveled face 32 while the
slant hole 15 extends along an axis that is at an angle
of 20.5° with the normal to the longitudinal axis of the
box end 11. It is apparent that the ratchet teeth 31 on
the pawl 30 cannot engage with the ratchet teeth 25 of
the ratchet gear 20 without provision of the beveled face
32 when the spanner 10 is turned. Thus, provision of the
beveled face 32 on the pawl 30 may obviate manufac-
ture tolerance of drilling the slant hole 15 in the web 13.
[0018] According to the above description, itis appre-
ciated that the ratchet-type spanner in accordance with
the present invention includes several advantages.
Firstly, the inclined indication area 14 indicates the
ratcheting direction of the spanner. Manufacture of the
box end 11 is easier and inexpensive by means of di-
rectly forming the annular grooves 112 and 241, and the
assembly procedure is easier, as the cover 6' and ledge
8'in the conventional design is not required. In addition,
the protrusion 51 of the plug 50 may reliably retain the
plug 50 in place and thus retain the pawl 30 and the elas-
tic member 40 in place, and the tolerance problem is
also obviated. Furthermore, the beveled face 32 of the
pawl 30 may obviate manufacture tolerance of drilling
the slant hole 15 in the web 13.

[0019] Although the invention has been explained in
relation to its preferred embodiment, it is to be under-
stood that many other possible modifications and vari-
ations can be made without departing from the spirit and
scope of the invention as hereinafter claimed.

Claims

1. A ratchet-type spanner, comprising:

a handle;
a box end extended from the handle and having
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a hole, a slant hole being defined in a web be-
tween the handle and the box end and commu-
nicated with the hole of the box end;

a ratchet gear including an inner periphery
adapted to drive a fastener and an outer periph-
ery, the outer periphery of the ratchet gear in-
cluding a plurality of first teeth, the ratchet gear
being rotatably mounted in the hole of the box
end;

a pawl mounted in the slant hole and including
a first end with a plurality of second teeth for
releasably engaging with the first teeth of the
ratchet gear, the pawl further including a sec-
ond end;

a plug securely mounted in the slant hole by
force-fitting engagement with an inner periph-
ery defining the slant hole; and

an elastic member mounted in the slant hole
and having a first end attached to the second
end of the pawl and a second end attached to
the plug for biasing the second teeth of the pawl
to engage with the first teeth of the ratchet gear.

The ratchet-type spanner as claimed in claim 1,
wherein the first end of the pawl includes a beveled
face that faces the inner periphery of the slant hole.

The ratchet-type spanner as claimed in claim 1,
wherein the web includes an inclined indication ar-
ea for indicating ratcheting direction of the ratchet-
type spanner by an inclination direction of the in-
clined indication area.

The ratchet-type spanner as claimed in claim 1,
wherein the plug includes at least one knurl formed
on an outer periphery thereof, said at least one knurl
being in force-fitting engagement with the inner pe-
riphery defining the slant hole.

The ratchet-type spanner as claimed in claim 1,
wherein an inner periphery defining the hole of the
box end includes a first annular groove, the outer
periphery of the ratchet gear including a second an-
nular groove facing the first annular groove, further
comprising a C-clip received in the first annular
groove and the second annular groove for rotatably
retaining the ratchet gear in the hole of the box end.

A ratchet-type spanner, comprising:

a handle;

abox end extended from the handle and having
a hole, a slant hole being defined in a web be-
tween the handle and the box end and commu-
nicated with the hole of the box end, the web
including an inclined indication area for indicat-
ing ratcheting direction of the ratchet-type
spanner by an inclination direction of the in-
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clined indication area;

a ratchet gear including an inner periphery
adapted to drive a fastener and an outer periph-
ery, the outer periphery of the ratchet gear in-
cluding a plurality of first teeth, the ratchet gear
being rotatably mounted in the hole of the box
end;

a pawl mounted in the slant hole and including
a first end with a plurality of second teeth for
releasably engaging with the first teeth of the
ratchet gear, the pawl further including a sec-
ond end;

a plug securely mounted in the slant hole; and
an elastic member mounted in the slant hole
and having a first end attached to the second
end of the pawl and a second end attached to
the plug for biasing the second teeth of the pawl
to engage with the first teeth of the ratchet gear.

The ratchet-type spanner as claimed in claim 6,
wherein the first end of the pawl includes a beveled
face that faces the inner periphery of the slant hole.

The ratchet-type spanner as claimed in claim 6,
wherein the plug includes at least one knurl formed
on an outer periphery thereof, said at least one knurl
being in force-fitting engagement with an inner pe-
riphery defining the slant hole.

The ratchet-type spanner as claimed in claim 6,
wherein an inner periphery defining the hole of the
box end includes a first annular groove, the outer
periphery of the ratchet gear including a second an-
nular groove facing the first annular groove, further
comprising a C-clip received in the first annular
groove and the second annular groove for rotatably
retaining the ratchet gear in the hole of the box end.

10. A ratchet-type spanner, comprising:

a handle;

a box end extended from the handle and having
a hole, a slant hole being defined in a web be-
tween the handle and the box end and commu-
nicated with the hole of the box end;

a ratchet gear including an inner periphery
adapted to drive a fastener and an outer periph-
ery, the outer periphery of the ratchet gear in-
cluding a plurality of first teeth, the ratchet gear
being rotatably mounted in the hole of the box
end;

a pawl mounted in the slant hole and including
a first end with a plurality of second teeth for
releasably engaging with the first teeth of the
ratchet gear, the pawl further including a sec-
ond end;

a plug securely mounted in the slant hole; and
an elastic member mounted in the slant hole
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and having a first end attached to the second
end of the pawl and a second end attached to
the plug for biasing the second teeth of the pawl
to engage with the first teeth of the ratchet gear;
the first end of the pawl further including a bev-
eled face that faces the inner periphery of the
slant hole and the pawl bears against the inner
periphery of the slant hole at a point, whereby
when the ratchet-type spanner is turned, the
beveled face of the pawl is capable of pivoting
about the point and thus moving toward the in-
ner periphery of the slant hole, thereby assuring
reliable engagement between the first teeth of
the ratchet gear and the second teeth of the
pawl.

The ratchet-type spanner as claimed in claim 10,
wherein the web includes an inclined indication ar-
ea for indicating ratcheting direction of the ratchet-
type spanner by an inclination direction of the in-
clined indication area.

The ratchet-type spanner as claimed in claim 10,
wherein the first teeth of the ratchet gear are con-
cave.

The ratchet-type spanner as claimed in claim 11,
wherein the plug includes at least one knurl formed
on an outer periphery thereof, said at least one knurl
being in force-fitting engagement with an inner pe-
riphery defining the slant hole.

The ratchet-type spanner as claimed in claim 11,
wherein an inner periphery defining the hole of the
box end includes a first annular groove, the outer
periphery of the ratchet gear including a second an-
nular groove facing the first annular groove, further
comprising a C-clip received in the first annular
groove and the second annular groove for rotatably
retaining the ratchet gear in the hole of the box end.

A ratchet-type spanner, comprising:

a handle;

abox end extended from the handle and having
a hole, an inner periphery defining the hole of
the box end including a first annular groove, a
slant hole being defined in a web between the
handle and the box end and communicated
with the hole of the box end;

a ratchet gear including an inner periphery
adapted to drive a fastener and an outer periph-
ery, the outer periphery of the ratchet gear in-
cluding a plurality of first teeth, the ratchet gear
being rotatably mounted in the hole of the box
end, the outer periphery of the ratchet gear fur-
ther including a second annular groove facing
the first annular groove;
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17.

18.

19.

20.
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a C-clip received in the first annular groove and
the second annular groove for rotatably retain-
ing the ratchet gear in the hole of the box end,;
a pawl mounted in the slant hole and including
a first end with a plurality of second teeth for
releasably engaging with the first teeth of the
ratchet gear, the pawl further including a sec-
ond end;

a plug securely mounted in the slant hole; and
an elastic member mounted in the slant hole
and having a first end attached to the second
end of the pawl and a second end attached to
the plug for biasing the second teeth of the pawl
to engage with the first teeth of the ratchet gear;
the first end of the pawl further including a bev-
eled face that faces the inner periphery of the
slant hole and the pawl bears against the inner
periphery of the slant hole at a point, whereby
when the ratchet-type spanner is turned, the
beveled face of the pawl is capable of pivoting
about the point and thus moving toward the in-
ner periphery of the slant hole, thereby assuring
reliable engagement between the first teeth of
the ratchet gear and the second teeth of the
pawl.

The ratchet-type spanner as claimed in claim 15,
wherein the first end of the pawl includes a beveled
face that faces the inner periphery of the slant hole.

The ratchet-type spanner as claimed in claim 15,
wherein the plug includes at least one knurl formed
on an outer periphery thereof, said at least one knurl
being in force-fitting engagement with an inner pe-
riphery defining the slant hole.

The ratchet-type spanner as claimed in claim 15,
wherein the web includes an inclined indication ar-
ea for indicating ratcheting direction of the ratchet-
type spanner by an inclination direction of the in-
clined indication area.

The ratchet-type spanner as claimed in claim 15,
wherein the first teeth of the ratchet gear are con-
cave.

A pawl comprising an end with a plurality of teeth
adapted to engage with a ratchet gear of a ratchet-
type spanner, the end of the pawl comprising a bev-
eled side.
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