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Abstract of the Disclosure

A retaining structure for a drive gear of a ratchet wrench. The drive gear has a
partial internal bore that receives a gear retainer that is coupled to the tool housing via
screws. The gear retainer can further be rotatably coupled to the drive gear to retain the
drive gear within the head of the tool without requiring a cover plate. By potentially
avoiding the cover plate, the ratchet wrench head can be thinner compared to

conventional ratchet wrenches and the ratchet wrench seal can be improved.
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INTERNAL GEAR RETENTION MECHANISM

Technical Field of the Invention

The present invention relates generally to ratchet mechanisms. More particularly,
the present invention relates to a tool having an internal gear retainer for a drive gear of a
5 ratchet mechanism.

Background of the Invention

Ratchet wrenches are common hand tools used to apply torque to work pieces.
Ratchet wrenches include a pawl mechanism that allows the tool to torque a work piece
in a first rotational direction by rotating the tool in that rotational direction, and then
10 return the tool to its original position by rotating the tool in a second rotational direction
opposite the first rotational direction. The pawl mechanism engages a drive gear to
“lock” the gear to impart the torque in the first rotational direction, but allows the pawl to
rotate relative to the drive gear in the second rotational direction. A reversing lever can
reverse which of the first and second rotational directions applies torque to the work
15  piece, for example, if the work piece is left hand threaded or if the user is using the tool
to remove the work piece from its position.
Conventional ratchet wrenches use cover plates to enclose the drive gear within
the tool head. For example, as shown in FIG. 6, a prior art tool 600 can include a head
605 and a drive gear 610 located within the head 605. A seal 615 can be sandwiched
20  between a cover plate 620 and the drive gear 610 to provide a seal to prevent debris from
entering the internal cavity of the head 605, and for preventing lubricant from escéping
the head 605. Screws 625 can then secure the cover plate 620 to the head 605.
The drive gear 610 can experience various directional loads during use, for
example an axial load. In such circumstances the drive gear 610 can cause the cover plate

25 620 to deflect and therefore displace the seal 615 from its intended location. This
-1-
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deflection causes debris to enter the cavity of the head 605 and lubricant to escape the
cavity.
Summary of the Invention
The present invention broadly comprises a ratchet wrench mechanism including a
5  drive gear with a partial internal bore that receives a gear retainer to retain the gear

wifhin the head of the ratche( wrench. The gear retainer can be attached to the housing
via screws and rotatably coupled to the drive gear. By placing the gear retainer within the
partial bore, the cover plate can optionally be eliminated, and the thickness of the ratchet
wrench head can be reduced compared to conventional ratchet wrenches.

10 In particular, the present invention broadly comprises a tool including a head
having an internal housing disposed at a first head side opposite a second head side, and
further including a passage extending from the first head side to the second head side.
The tool further includes a drive gear disposed within the head and having a lug
extending from a first gear side and a partial bore defined within a second gear side

15  opposite the first gear side, a gear retainer disposed at least partially within the partial
bore and being rotatably coupled to the drive gear, the gear retainer including a screw
hole defined therein, and a screw extending through the passage and coupling to the
screw hole.

The present invention also broadly comprises a retaining mechanism for a tool

20  having a head with an internal housing disposed at a first head side opposite a second
head side and a passage defined therebetween. The retaining mechanism includes a drive
gear disposed within the head and having a lug extending from a first gear side and a
partial bore defined within a second gear side opposite the first gear side, a gear retainer

disposed at least partially within the partial bore and being rotatably coupled to the drive
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gear, the gear retainer including a screw hole defined therein, and a screw extending
through the passage and coupling to the screw hole.
The present invention also broadly comprises a method of assembling a tool
including providing a head having an internal housing disposed at a first head side
5 opposite a second head side, and further including a passage extending from the first
head side to the second head side; inserting into the housing a drive gear having a lug
extending from a first gear side and a partial bore defined within a second gear side
opposite the first gear side; coupling a gear retainer to the drive gear at least partially
within the partial bore, the gear retainer being rotatably coupled to the drive gear and
10  including a screw hole defined therein; and inserting screw through the passage and
coupling the screw to the screw hole.

Brief Description of the Drawings

For the purpose of facilitating an understanding of the subject matter sought to be
protected, there are illustrated in the accompanying drawings embodiments thereof, from
15  an inspection of which, when considered in connection with the following description,
the subject matter sought to be protected, its construction and operation, and many of its
advantages should be readily understood and appreciated.
FIG. 1 is a front perspective exploded view of a tool according to an embodiment
of the present invention,
20 FIG. 2 is a rear perspective exploded view of a tool according to an embodiment
of the present invention.
FIG. 3 is a top view of a tool according to at least one of the presently disclosed
embodiments.
FIG. 4 is a side cross sectional view of the tool of FIG. 3, taken along line 4 in

25 FIG.3.
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FIG. 5 is a side cross sectional view of the tool FIG. 3, taken along line 5 in FIG.

FIG. 6 is a front perspective exploded view of a prior art tool.

Detailed Description of the Embodiments

5 While this invention is susceptible of embodiments in many different forms, there
is shown in the drawings, and will herein be described in detail, a preferred embodiment
of the invention with the understanding that the present disclosure is to be considered as
an exemplification of the principles of the invention and is not intended to limit the broad
aspect of the invention to embodiments illustrated. As used herein, the term “present

10  invention” is not intended to limit the scope of the claimed invention and is instead a
term used to discuss exemplary embodiments of the invention for explanatory purposes
only.

The present invention broadly comprises a retaining mechanism for a ratchet
wrench drive gear. The drive gear has a partial internal bore that receives a gear retainer.

15 The gear retainer can be attached to a housing via screws and can be rotatably coupled to
the drive gear to retain the drive gear within the head of the tool. By placing the gear
retainer within the partial bore, the cover plate can optionally be eliminated, and the
thickness of the ratchet wrench head can be reduced compared to conventional ratchet
wrenches.

20 Referring to FIGs. 1-5, a tool 100 can include a head 105 having first 105A and
second 105B opposing head sides, and a handle 110 extending from the head 105. A
housing 112 can be defined within the head 105, and the housing 112 can receive a drive
gear 115 having a drive body 117 and lug 120. The drive gear 115 can include a lug 120
at a first gear side 115A and a partial bore 125 defined within a second gear side 115B

25  opposite the first gear side 115A. The drive body 117 can interact with one or more

-4-
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pawls 127 to apply torque to work pieces in a well-known manner within the ratchet
wrench art.
A seal 130 can be provided on the face of the drive body 117 proximate the lug
120. The seal can be a conventional O-ring, elastomeric gasket, or any other air or water
5  seal known in the art. The seal 130 can form a seal between the drive gear 115 and the
housing of the head 105 of the tool 100 to substantially prevent lubricant from escaping
the tool 100 and to substantially prevent debris or contamination from entering the
internal cavity of the tool 100.
A gear retainer 135 can be disposed at least partially within the partial bore 125
10  of the drive gear 115 to retain the drive gear 115 within the head 105 of the tool 100. For
example, the gear retainer 135 can include a rim 140 and screw holes 145. The rim 140
can be located within the partial bore 125 and the screw holes 145, which can include
internal threads, can provide a threadable connection point for corresponding threads of
screws 147 inserted from the exterior of the tool 100 through passages 149 defined
15 within the head 105. In this manner, the screws 147 can be inserted into the passages 149
and can couple with the screw holes 145 to secure the gear retainer 135 against the head
105 and rotatably couple the gear retainer 135 against the drive gear 115.
As best shown in FIGs. 4 and 5, the housing of the head 105 prevents the drive
gear 115 from escaping at a first end of the head 105, and a retainer ring 150 can couple
20  the drive gear 115 to the gear retainer 135 to prevent the drive gear 115 from escaping
from a second end of the head 105. The retainer ring 150 extends within a notch of the
gear retainer 135 and also within a notch of the drive gear 115 to allow rotatable
movement of the drive gear 115 about the gear retainer 135. As discussed above, the gear
retainer 135 is anchored to the head 105 via the screws 147 to provide a suitable

25  connection point for the retainer ring 150 to couple the drive gear 115 to the gear retainer
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135. A support ring 155 can space the retainer ring 150 from the internal housing of the
head 105 to allow rotational movement of the drive gear 115 about the head 105.
A cutout 160 within the head 105 can provide a space for receiving a reversing
lever 165. As shown, the cutout 160 can receive a lever ring 170 that spaces the
5  reversing lever 165 from the housing of the tool 100, and can further receive a lever
screw 175 inserted into a hole of the reversing lever 165 to couple the reversing lever to
the housing of the head 105. The reversing lever 165 can then operate a pawl system to
allow the user to choose the drive direction of the tool 100, as is well known in the art.
The tool 100 can include a type of ratchet known as a dual-pawl ratchet

10  mechanism allowing a user to selectively determine a torque direction. More specifically,
the pawls 127 can be selectively engaged with the drive gear 115, whereas the drive gear
115 can be operatively engaged with the work piece to apply torque to the work piece.
When a first of the pawls 127 is engaged with the drive gear 115, torque drive is
permitted with rotation of the tool 100 in a first rotational drive direction while slippage

15  or ratcheting occurs with rotation of the tool 100 in a second rotational direction opposite
the first rotational direction. Conversely, when a second of the pawls 127 is engaged
with the drive gear 115, the first of the pawls 127 moves out of engagement with the
drive gear 115, and torque drive is permitted with rotation of the tool 100 in the second
rotational direction while slippage or ratcheting occurs in the first rotational direction.

20 As described, the reversing lever 165 is configured to select one of the pawls 127
to thereby select the desired rotational direction in which the tool 100 can apply torque.
For example, the reversing lever 165 can include hooks that engage the pawls 127 and
cause the engaging pawl to then engage the drive gear 115. In doing so, the reversing
lever 165 will cause the other of the pawls 127 to disengage from the drive gear 115. The

25  end result is that the engaging pawl will cause its teeth to meshingly engage with the
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teeth of the drive gear 115, allowing the engaging paw! to slip when the handle 110 is
rotated in a first rotational direction and to grip the drive gear 115 to allow torque to be
applied in a second rotational direction opposite the first rotational direction.

As used herein, the term “coupled” and its functional equivalents are not intended

5  to necessarily be limited to direct, mechanical coupling of two or more components.

Instead, the term “coupled” and its functional equivalents are intended to mean any direct
or indirect mechanical, electrical, or chemical connection between two or more objects,
features, work pieces, and/or environmental matter. “Coupled” is also intended to mean,
in some examples, one object being integral with another object.

10 The matter set forth in the foregoing description and accompanying drawings is
offered by way of illustration only and not as a limitation. While particular embodiments
have been shown and described, it will be apparent to those skilled in the art that changes
and modifications may be made without departing from the broader aspects of the
inventors’ contribution. The actual scope of the protection sought is intended to be

15  defined in the following claims when viewed in their proper perspective based on the

prior art.
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Claims
What is claimed is:

1. A tool having a head with an internal housing disposed at a first head side
opposite a second head side, and a drive gear disposed within the head and having a lug
extending from a first gear side, the tool comprising:

a passage extending from the first head side to the second head side;

a partial bore defined within a second gear side opposite the first gear side;

a gear retainer disposed at least partially within the partial bore and rotatably
coupled to the drive gear, the gear retainer including a screw hole defined therein; and

a screw extending through the passage threadably engaging the screw hole.

2. The tool of claim 1, further comprising a seal disposed proximate the first
gear side.
3. The tool of claim 1, further comprising a retainer ring disposed proximate

the second gear side and coupling the drive gear to the gear retainer.

4. The tool of claim 3, further comprising a support ring disposed between
the retainer ring and an internal wall of the internal housing.

5. The tool of claim 1, further comprising a cutout defined within the second
head side and adapted to receive a reversing lever.

6. The tool of claim 5, further comprising a pawl operable by the reversing
lIever and engageable with the drive gear.

7. A retaining mechanism for a tool having a head with an internal housing
disposed at a first head side opposite a second head side and a passage defined
therebetween, the retaining mechanism comprising:

a drive gear disposed within the head and having a lug extending from a first gear

side and a partial bore defined within a second gear side opposite the first gear side;
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a gear retainer disposed at least partially within the partial bore and rotatably
coupled to the drive gear, the gear retainer including a screw hole defined therein; and

a screw extending through the passage and threadably engaging the screw hole.

8. The retaining mechanism of claim 7, further comprising a seal disposed
proximate the first gear side.

9. The retaining mechanism of claim 7, further comprising a retainer ring
disposed proximate the second gear side and coupling the drive gear to the gear retainer.

10.  The retaining mechanism of claim 9, further comprising a support ring
disposed between the retainer ring and an internal wall of the internal housing.

11. A method of assembling a tool including a head having an internal
housing disposed at a first head side opposite a second head side, and a passage
extending from the first head side to the second head side, the method comprising:

mserting into the internal housing a drive gear having a lug extending from a first
gear side and a partial bore defined within a second gear side opposite the first gear side;

rotatably coupling a gear retainer to the drive gear, the gear retainer disposed at
least partially within the partial bore and includes a screw hole defined therein; and

inserting a screw through the passage and threadably engaging the screw with the
screw hole.

12.  The method of claim 11, further comprising disposing a seal proximate
the first gear side.

13.  The method of claim 11, further comprising disposing a retainer ring
proximate the second gear side and coupling the drive gear to the gear retainer.

14.  The method of claim 13, further comprising disposing a support ring

between the retainer ring and an intemal wall of the internal housing.
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