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(57) ABSTRACT 

A ratcheting tool such as a reversible dual-pawl ratchet 
wrench is disclosed that minimizes wasted motion during 
ratchet slip or counter-rotation. The ratchet wrench includes a 
bias assembly that biases the pawls apart to bias a first, 
selected pawl for a selected drive direction towards engage 
ment with a ratchet gear, and that the biases the selected pawl 
into a concentric alignment with the ratchet gear. In this 
manner, non-ratcheting initial rotation of the pawl due to 
counter-rotation prior to the pawl camming out of engage 
ment with the ratchet gear is eliminated, thus eliminating 
wasted motion and maximizing the available angular Sweep 
for the wrench. 

41 Claims, 4 Drawing Sheets 
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BAS ASSEMBLY FOR RATCHET TOOLS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

FIELD OF THE INVENTION 

The invention relates to ratchet pawl assemblies for ratchet 
tools and, in particular, to a bias assembly for reducing wasted 
motion for a ratchet tool or wrench. 

BACKGROUND 

Currently, hand tools utilizing ratchets are well-known. On 
a basic level, these ratchet tools operate so that rotation or 
drive in a first direction engages internal components so that 
the tool operates in the manner a traditional non-ratchet tool 
would to provide rotational drive to a workpiece Such as a 
screw or a bolt, for instance. When the tool is rotated in a 
second direction opposite the first direction, the internal com 
ponents are able to slip or ratchet over each other so that this 
rotation does not counter-drive the workpiece. Accordingly, a 
user of the tool can engage the tool with the work piece and 
maintain the tool engaged thereto while rotating and counter 
rotating the tool to drive the workpiece. The user simply 
rotates the tool in the first direction for a portion of a circular 
sweep which provides drive, then counter-rotates the tool in 
the second direction without applying drive, then returns to 
the first direction to again apply drive force. 
As is known, these ratchet tools allow a user to insert the 

operating or driving end of the tool into a tight space and 
operate the tool over a short Sweep in a quick manner. For 
instance, a space in an engine compartment of an automobile 
is tightly packed and arranged. Therefore, access to a bolt 
may be limited, and a high torque is needed to tighten or 
loosen the bolt. A wrench used to tighten or loosen the bolt 
may only be able to rotate a small number of degrees before 
the path of the wrench brings the wrench into contact or 
interference with other components mounted in the engine 
compartment. This means that the tool must be rotated these 
few degrees many times. It is often awkward and difficult to 
use a traditional (non-ratcheting) tool in these spaces as Such 
requires making a small turn, and then removing and reen 
gaging the tool with the bolt or other workpiece. Thus, the 
advantage of a ratcheting tool is that it remains engaged and 
saves significant time and effort when compared to a tradi 
tional, non-ratcheting tool. 
A ratcheting tool typically has a ratchet gear, the ratchet 

gear either cooperating with or being integral with a drive 
portion for delivering torque drive, and either one or two 
pawls. The single pawl has two sets of ratchet teeth which are 
alternately engaged with the ratchet gear. The two pawl 
device, known as a dual-pawl ratchet, has pawls that are 
moved into and out of engagement with the ratchet gear and 
have ratchet teeth that selectively engage with the ratchet 
gear. 
An issue with these ratchet tools is that, once the tool has 

been counter-rotated, the pawls and their teeth must re-en 
gage with the ratchet gear to provide torque drive. Generally 
speaking, the pawls are biased into engagement with the 
ratchet gear. However, in both single and dual-pawl arrange 
ments, the bias member provides bias to the pawl(s) in a 
single direction. As a result, there is wasted rotational move 
ment in order to dis-engage and re-engage the pawl. In com 
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2 
mon parlance, one would describe Such a wrench as having 
“play' between a point where the wrench is in a fully 
engaged, driving position and a point at which the pawl slips 
or "clicks' over the ratchet gearby a single tooth. 
By way of illustration, U.S. Pat. No. 6,691,594, to Chen, 

discloses a reversible dual-pawl ratchet wrench. When 
rotated in the drive direction, the engaged pawl is constrained 
by the wrench head, as well as the ratchetgear. When counter 
rotated, the pawl does not immediately disengage so that a 
tooth of the pawl shifts to an adjacent tooth of the ratchetgear. 
Instead, the pawl slides along the interior of the wrench head 
until the pawl moves to a position allowing the pawl to shift 
radially away from the ratchet gear sufficient to allow the 
teeth of the gear and pawl to slip or, more precisely, to allow 
the gear teeth to cam the pawl out of engagement. Until the 
pawl shifts to such a position, the counter-rotation is wasted 
movement. When the tool is used in a space that provides little 
overall rotational Sweep, this wasted movement can be sig 
nificant. 
Some ratchet tools provide structures that may limit the 

rotation of the pawl or pawls. For instance, a pawl may be 
provided with a spring which biases the pawl into engage 
ment with the gear, and counter-rotation of the gear cams the 
pawl in a direction that compresses the spring. The pawl itself 
is positioned against one or more rigid portions formed in the 
ratchet head, Such as a channel For Such devices, the pawl 
may bind with or grind against the channel so that operation 
of the tool is rendered difficult at times. 

Accordingly, there has been a need for an improved 
arrangement and assembly for a ratcheting tool. 

SUMMARY 

In accordance with an aspect of the invention, a bias assem 
bly for a reversible ratchet tool is disclosed, the ratchet tool 
having first and second pawls and a reversing actuator for 
selecting a drive direction for the ratchet tool by selectively 
engaging one of the pawls into a ratchetgear. The bias assem 
bly includes a first bias member having a first portion engage 
able with the first pawl, a second portion engageable with the 
second pawl, and a third portion engageable with a portion of 
the ratchet tool, wherein the bias member biases the selected 
pawl towards the ratchet gear and biases the selectively 
engaged pawl towards concentric alignment with the ratchet 
gear. The bias assembly may further include a second bias 
member positioned between and engaged with the first and 
second pawls and providing a bias to separate the pawls. 
Preferably, the first bias member is a leaf spring. 

In one form, the first bias member is generally V-shaped, 
the third portion thereof being an apex of the V-shape, and the 
apex is generally positioned against a V-shaped Surface or 
structure formed on the ratchet tool. Selection of a drive 
direction causes the first bias member to pivot on the apex. 
The first bias member may further include first and second 
ends, the first and second ends engageable with a portion of 
the ratchet tool to position the first bias member in the ratchet 
tool. 

In another form, the first bias member is generally arcuate. 
The first bias member may include first and second ends, the 
first and second ends respectively including the first and sec 
ond portions engageable with the first and second pawls. The 
first and second portions of the first bias member may be 
cooperable with structural features of the first and pawls to 
position the first bias member in the ratchet tool. 
The first bias member may provide a bias force against the 

first and second pawls to directat least the selectively engaged 
pawl towards the ratchet gear in a radial direction thereof. 
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In another aspect of the invention, a bias assembly for a 
reversible ratchettool is disclosed, the ratchettool having first 
and second pawls and a reversing actuator for selecting a 
drive direction for the ratchettoolby selectively engaging one 
of the pawls into a ratchet gear. The bias assembly includes a 
first engagement contact for biasing the first pawl towards the 
ratchet gear, a second engagement contact for biasing the 
second pawl towards the ratchet gear, and third and fourth 
engagement contacts for biasing the first and second pawls 
apart, wherein the bias assembly biases the selectively 
engaged pawl towards concentric alignment with the ratchet 
gear. In some forms, the first and second engagement contacts 
are formed on a first bias member for providing a bias force 
against the first and second pawls to direct at least the selec 
tively engaged pawl towards the ratchet gear in a radial direc 
tion thereof. In some forms, the third and fourth engagement 
contacts are formed on a second bias member positioned 
between the first and second pawls. The first bias member 
may be a leaf spring. The bias assembly may provide bias to 
both pawls simultaneously. 

In another aspect, a reversible dual-pawl ratchet wrench is 
disclosed including a ratchet head having walls defining a 
cavity for receiving components for selecting a drive direc 
tion of the ratchet wrench, a ratchet gear at least partially 
received within the cavity for transmitting torque to a work 
piece, first and second pawls selectively engageable with the 
ratchet gear for the selected drive direction of the ratchet 
wrench, a bias assembly cooperating with the first and second 
pawls and with the ratchet head walls to bias at least the 
selectively engaged pawl into concentric alignment with the 
ratchet gear, the bias assembly further cooperating with the 
first and second pawls to bias the pawls apart. The bias assem 
bly may include a first bias member in the form of a leafspring 
for biasing the selectively engaged pawl into concentric 
alignment with the ratchetgear, and a second bias member for 
biasing the first and second pawls apart. The second bias 
member may be a coil spring. 
The ratchet wrench may include a reversing actuator for 

selecting the drive direction, the reversing actuator alternately 
engageable with the pawls for shifting one pawl, wherein the 
second bias member cooperates with the shifted pawl to shift 
the other pawl. 

The ratchet wrench may include a reversing actuator for 
selecting the drive direction, the reversing actuator alternately 
engageable with the pawls to shift one pawl out of engage 
ment with the ratchetgear, the bias assembly biasing the other 
pawl away from the shifted pawl and into engagement with 
the ratchet gear. The bias assembly may include a first bias 
member for biasing the each of the pawls towards concentric 
alignment with the ratchet gear when the pawls are selected, 
and the bias member is shifted within the cavity in response to 
selection of a drive direction. The first bias member may 
provide a bias force against the first and second pawls to direct 
at least the selectively engaged pawl towards the ratchet gear 
in a radial direction thereof. 

In a further aspect, a bias assembly for a ratchet tool having 
a ratchet gear engageable with at least a first ratchet pawl to 
provide drive in a drive direction and to allow the ratchet pawl 
to slip relative to the ratchet gear in a slip direction opposite 
the drive direction is disclosed, the bias assembly including a 
first portion engageable with the pawl to provide a bias in a 
first direction, and a second portion engageable with the pawl 
to provide bias in a second direction, wherein the bias assem 
bly biases the pawl into concentric alignment with the ratchet 
gear. 
As described, a bias assembly is provided that provides a 

force against an engaged pawl to minimize the amount of 
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4 
counter-rotation necessary for the pawl and a ratchet gear to 
ratchet or slip relative to each other. Preferably, the bias 
assembly provides a force against the engaged pawl in a 
direction along a radius of the ratchet gear. It is also preferred 
that the bias assembly serves to bias the engaged pawl in a 
direction opposite the slip direction. This allows the ratchet 
tool to utilize minimum components for shifting pawls and 
selecting a drive direction, and allows the bias assembly to 
advance the pawl in the drive direction when the pawl has 
been cammed out of engagement with the ratchet gear due to 
counter-rotation thereof. Thus, the play in a ratchet wrench is 
minimized and counter-rotation used to ratchet the tool has a 
minimal amount of wasted motion. 

In a preferred embodiment, the ratchet tool is a reversible 
dual-pawl wrench having a first bias member of the bias 
assembly, a pair of pawls biased apart by the first bias mem 
ber, and a second bias member of the bias assembly which 
contacts and engages both of the pawls for providing a radial 
force thereto. The second bias member is preferably a leaf 
spring so that packaging space required in a head of the 
ratchet wrench is minimized. The position of the second bias 
member is preferably maintained by the pawls and features of 
the ratchet head so that fasteners or the like are not necessary, 
thereby minimizing manufacturing and component cost. 

In other embodiments, the ratchet tool may be a non 
reversible ratchet wrench wherein the tool is connectable to a 
workpiece in a first orientation for providing drive in a first 
direction and connectable in a second orientation for provid 
ing drive in a second direction that is opposite the first direc 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top plan view of a ratchet head of a wrench with 
a cover plate removed to show the internal components 
thereof including a first embodiment of a bias assembly and a 
pawl assembly for minimizing wasted rotational movement 
of the wrench; 

FIG. 2 is a top plan view similar to FIG. 1 of a prior art 
ratchet head with a first pawl in an engaged position for 
providing torque drive; 

FIG.3 is a top plan view of the prior ratchet head of FIG.2 
showing the first pawl initially shifted towards a position to 
allow for slip or ratcheting of the pawl with a ratchet gear due 
to counter-rotation of the ratchet head; and 

FIG. 4 is a top plan view similar to FIG. 1 showing a second 
embodiment of a bias assembly. 

DETAILED DESCRIPTION 

Referring initially to FIG. 1, a ratchet head 10 of a ratchet 
wrench is shown having a body 11 and a bias assembly 12 for 
reducing waste rotation when the wrench is rotated and 
counter-rotated. In the present form, the bias assembly 12 
includes a first spring 14, referred to herein as the selection 
spring 14, for biasing first and second pawls 16, 18 apart. The 
first and second pawls 16, 18 are selectively engagable with a 
ratchet gear 20 to select a drive direction and a slip or ratchet 
direction respectively corresponding to rotation and counter 
rotation of the ratchet head 10. The selection spring 14 allows 
a reversing lever or drive direction selector or actuator 15 to 
act upon posts 17 of the pawls 16, 18 so that the selector 15 
may shift one of the pawls 16, 18 into or out of engagement 
with the gear 20, and the selector spring 14 serves to shift the 
other of the pawls 18, 16 in the opposite manner as the one 
pawl 16, 18. Preferably, the selector 15 is operated to pull one 
of the pawls 16, 18 out of engagement, Such as pawl 18 as 
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illustrated in FIG.1, by hooking onto the post 17 thereof, and 
the selector spring 14 biases the second of the pawls, such as 
pawl 16, into engagement with the gear 20. 
As shown, the pawl 16 is engaged with the gear 20 to 

provide torque through the gear 20 when the ratchet head 10 
is rotated in the drive direction D. When the ratchet head 10 is 
counter-rotated, in a slip direction S opposite the drive direc 
tion D, the pawl 16 shifts radially from the gear 20 so that the 
gear 20 is able to rotate relative to the pawl 16. The bias 
assembly 12 further includes a second spring 22, referred to 
herein as the engagement spring 22, that provides a force in 
the radial direction relative to the gear 20. As depicted in FIG. 
1, the engagement spring 22 is generally a form of a leaf 
spring having first and second portions 22a and 22b that form 
a slight V-shape. 
The function of the engagement spring 22 may be high 

lighted by reference to a prior art ratchet head 110 lacking the 
engagement spring 22, as shown in FIGS. 2 and 3. The ratchet 
head 110 includes ratchet body 111, first and second pawls 
116, 118, and a selector spring 114. A selector (see FIG. 1) is 
utilized to selectively engage the pawls 116, 118 with a 
ratchet gear 120. In FIG. 2, the pawl 116 is shown engaged 
with the gear 120 so that rotation of the ratchet head 110 in the 
drive direction D provides torque drive through the gear 120 
to a workpiece. 

FIG. 3 illustrates the movement of the pawl 116 when the 
ratchet head 110 is counter-rotated in the slip direction S. 
Counter-rotation causes teeth 130 of the gear 120 to cam 
against teeth 132 of the pawl 116 to force the pawl 116 out of 
engagement, thereby compressing the selector spring 114. 
That is, counter-rotation forces the pawl 116 to rotate partially 
with the gear 120, as well as to shift radially outward toward 
a wall 134 formed on the ratchet head 110 within the cavity 
136 in which the components are located. 
When the counter-rotation initially begins, the pawl 116 

simply rotates to the position shown in FIG. 3. In the shown 
form of the ratchet head 110, the pawl 116 rotates until a rear 
portion 116a comes into contact with a fixed structure of the 
ratchet head, such as wall 138. Were the ratchet tool released 
at this point, the bias of the selector spring 114 would cause 
the gear 120 and pawl 116 to return to the position shown in 
FIG. 2, though such would not provide torque drive to the 
workpiece. Counter-rotation beyond that shown in FIG. 3 is 
required in order for the teeth 132 of the pawl 116 to click, 
slip, or ratchet over the teeth 130 of the gear 120, which is 
necessary for the desired ratchet action of the tool. The rela 
tive rotational movement between the position shown in FIG. 
2 and the position FIG.3 essentially allows for no ratcheting, 
nor any torque drive; it is this movement that is referred to as 
play, and this movement is wasted motion. As shown, this 
wasted motion may be 13 degrees rotation or more. As 
described above, for use of a ratchet tool in an environment 
that allows only a relatively smallangular Sweep. Such wasted 
motion can be significant. 
The ratchet head 10 of FIG. 1 reduces or eliminates such 

wasted motion. Broadly speaking, a ratchet tool would 
require a minimum of counter-rotation in order to have a pawl 
ratchet over the ratchet gear. For a toothed pawl and a toothed 
gear, the amount of counter-rotation required is that which 
causes a specific tooth of the pawl received between first and 
second adjacent teeth of the ratchet gear to shift out from 
between the adjacent teeth, and shift to a position between the 
second tooth and a third tooth. In an arrangement ideal for 
minimizing play, the counter-rotation required for a pawl 
tooth to ratchet over a single gear tooth is the angular length 
of one of the teeth. In such an arrangement, the pawl would 
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6 
move radially outward, and only radially outward, from the 
ratchet gear when counter-rotation occurs. 

While Such would minimize play. Such an arrangement 
would not be ideal for operation of the entire ratchet tool 
assembly as a whole. As can be seen from the FIG. 1, it is 
common for drive rotation to press the engaged pawl 16 
against the wall 34 or, more specifically, to compress the pawl 
16 between the wall 34 and the gear 20. This allows increased 
torque applied to the tool to increase the pressure and, hence, 
gripping between the teeth of the pawl 16 and gear 20. In 
order to construct a ratchet assembly that minimizes play as 
described above, the wall 34 would have to be eliminated so 
that a pawl would move only radially. While some prior art 
devices have attempted geometries that allow the pawl to 
move only radially, these require a guide channel that the 
sides of the pawl slide within. This causes excessive wear and 
can cause binding of the pawl with the walls, effectively 
ruining the tool itself. It further requires a selector that can 
move both pawls simultaneously, and requires a large ratchet 
head. 
The dual-pawl mechanism of the ratchet 10 both mini 

mizes play for counter-rotation and uses the wall 34 as 
described. By using the engagement spring 22 and the selec 
tor spring 14, the pawl 16 is maintained in a relative orienta 
tion to the ratchet gear so that the arc of the pawl teeth 32 
remains concentric with the gear 20 and with the arc of the 
gear teeth 30, thereby preventing the initial pawl rotation 
described in reference to FIG. 3. During counter-rotation, the 
gear teeth.30 cause the pawl 16 to cam out of engagement, and 
the selector spring 14 and engagement spring 22 initially 
compress. Once the pawl teeth 32 are fully cammed out of 
engagement with the gear teeth 30, the selector spring 14 
expands to advance the pawl 16 so that the pawl 16 moves in 
a direction opposite the counter-rotating gear 20. The engage 
ment spring 22 prevents the pawl rotation shown in FIG.3 by 
biasing the rear portion 16a towards the gear 20. Thus, a 
leading tooth 32a on the pawl 16 more readily cams away 
from adjacent gear teeth 30a, 30b. Accordingly, the bias 
assembly 12 comprising the engagement spring 22 and selec 
torspring 14 serves to minimize the play in the ratchet head 10 
during counter-rotation. 
As noted above, FIG. 1 shows the engagement spring 22 in 

the form of a leaf spring having first and second portions 22a, 
22b in a V-shape so that there is an apex 22c therebetween. 
While the ratchet head 10 has been described with the pawl 16 
engaged, the ratchet head 10 is reversible so that the drive 
direction D and slip direction S can be reversed upon selec 
tion and engagement with the ratchet gear of the second pawl 
18. The first portion 22a contacts and is engageable with the 
first pawl 16 while the second portion 22b contacts and is 
engageable with the second pawl 18 so that the engagement 
spring 22 biases the selected pawl 16, 18 into the desired 
orientation relative to the gear 20, as described. In FIG. 1, the 
pawl 18 is retracted from the gear 20 so that it presses against 
the second portion 22b which in turn presses against the wall 
38. Movement of the second pawl 18 towards the wall 38 
rocks or pivots the engagement spring 22 against its apex 22c 
so that the first portion 22a is pressed away from the wall 38, 
thereby increasing the bias applied against the first pawl 16. 
Preferably, the wall 38 is also somewhat V-shaped or arcuate 
so that there is a wall apex 38a into which the engagement 
spring apex 22c is generally received and positioned. The leaf 
spring geometry for the engagement spring 22 minimizes 
packaging space by minimizing the space required in the 
ratchet head cavity 36 to accommodate the engagement 
spring 22 and other components. This geometry further 
allows a single engagement spring 22 to be used, and allows 
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the engagement spring 22 to be used as described while only 
requiring a selector or reversing lever 15 to act upon one of the 
pawls 16, 18. 

It should be noted that the engagement spring 22 of FIG. 1 
further includes ends 22d that are curved and angled away 5 
from the pawls 16, 18. The engagement spring 22 is sized so 
that these ends 22d alternately, depending on the selected 
pawl 16, 18, hook on to an interiorportion of the ratchet head 
10. Such as the edges 23. The engagement spring 22 is 
retained by the ends 22d so that the engagement spring 22 is 
maintained in the proper location and does not slip within the 
ratchet head 10, a function further promoted by the coopera 
tion of the wall apex 38a and the engagement spring apex 22c. 
A second form of an engagement spring 222 is shown in a 

ratchet head 210 in FIG. 4. The ratchet head 210 and engage 
ment spring 222 operate in Substantially the same manner as 
the ratchet head 10 and engagement spring 22 of FIG.1. The 
engagement spring 222 is simply anarcuate leaf spring mem 
ber positioned with a central portion 222c generally abutting 20 
a wall 238, with a first end 222a positioned against a first pawl 
216, and with a second end 222b positioned against a second 
pawl 218. In comparison with the engagement spring 22, this 
engagement spring 222 eliminates the arcedends 22b, instead 
utilizing structural features formed on each of the pawls 216, 25 
218. Such as short barbs 240, to retain the engagement spring 
222 in position within the ratchet head 210. For the ratchet 
head 10, it can be seen that engagement and retraction of the 
pawls 16, 18 cause the pawls 16, 18 to slide along the engage 
ment spring 22, while for the ratchet head 210 the engage- 30 
ment spring 222 moves to some degree with the pawls 216, 
218 and slides along the wall 238, and to some degree moves 
relative to the pawls 216, 218 as well. That is, when the first 
pawl 216 is pulled out of engagement with the gear 220, the 
first engagement spring end 222a slides along pawl 216 until 35 
the barb 240 comes into contact therewith. The engagement 
spring 222 then slides along the wall 238 with continued 
movement of the first pawl 216. During either or both of these 
stages, the engagement spring 222 may also rock or rotate 
with respect to the wall 238. 40 

It should be recognized that otherforms and geometries for 
the engagement spring 22 are possible, as well as a pair of 
engagement springs 22 may be used. Further, it should be 
noted that the preferred embodiment minimizes packaging 
space and manufacturing steps, though larger springs or coil 45 
springs may be used for the engagement spring, and that the 
engagement spring may be fastened directly to the pawls 
and/or a fixed structure in the ratchet head such as the wall 38. 
It should also be noted that the bias assembly 12 providing 
bias in two directions may be formed from a single bias 50 
member. 

Furthermore, it should be recognized that the operation of 
the bias assemblies described herein may be employed with a 
non-reversible wrench. Essentially, a non-reversible wrench 
is engageable with a workpiece in a first orientation to pro- 55 
duce drive in a first rotational direction relative to the work 
piece and is engageable with the workpiece in a second ori 
entation to produce drive in a second rotation direction 
relative, to the workpiece, that is opposite the first rotational 
direction. Typically, such a device would have a ratchet gear 60 
similar to gear 20, though usually having a recess or mirrored 
structure on two opposite sides for engaging the workpiece. 
When viewed relative to the wrench itself, the head allows for 
drive in one rotational direction and slip in the other rotational 
direction. Accordingly, Such a wrench typically has a single 65 
pawl. Nevertheless, a prior artwrench of this kind would also 
provide bias in a single direction to the pawl. 
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In accordance with an aspect of the present invention, a 

bias assembly is provided that provides bias in two directions 
to a single pawl like that which would be used in a non 
reversible ratchet tool. That is, the ratchet head 10 shown in 
FIG.1 may be modified so that the second pawl 18 is omitted, 
the selection spring 14 and engagement spring 22 act to bias 
the first pawl 16 towards the engaged position with the gear 
20. Upon counter-rotation in the slip direction S, the opera 
tion of the bias assembly 12 (in the present form comprising 
the selection spring 14 and engagement springs 22), the rota 
tion of the pawl 16 that otherwise results in play or wasted 
motion is reduced or eliminated. 

While the invention has been described with respect to 
specific examples including presently preferred modes of 
carrying out the invention, those skilled in the art will appre 
ciate that there are numerous variations and permutations of 
the above described systems and techniques that fall within 
the spirit and scope of the invention as set forth in the 
appended claims. 

What is claimed is: 
1. A bias assembly in combination with a reversible ratchet 

tool having first and second pawls and a reversing actuator for 
selecting a drive direction for the ratchet tool by selectively 
engaging one of the pawls into a ratchet gear, the bias assem 
bly comprising: 

a first bias member having, 
a first portion engageable with the first pawl, 
a second portion engageable with the second pawl, and 
a third portion engageable with a portion of the ratchet 

tool, and 
a spring bias member disposed between and engaged with 

the first and second pawls and providing a spring bias 
force to separate the pawls, 

wherein the first bias member provides a first spring bias 
force in a radially inward direction towards the ratchet 
gear, and the first spring bias force biases the selected 
pawl towards the ratchet gear and biases the selectively 
engaged pawl towards concentric alignment with the 
ratchet gear to maintain the selected pawl in concentric 
alignment during counter-rotation. 

2. The combination of claim 1 wherein the first bias mem 
ber is a leaf spring. 

3. The combination of claim 1 wherein the first bias mem 
ber is generally V-shaped, the third portion thereof being an 
apex of the V-shape, and the apex is generally positioned 
against a V-shape formed on the ratchet tool. 

4. The combination of claim 3 wherein the first bias mem 
ber pivots on the apex in response to shifting of the pawls due 
to selection of a drive direction. 

5. The combination of claim 1 wherein the first bias mem 
ber further includes first and second ends, the first and second 
ends engageable with a portion of the ratchet tool to position 
the first bias member in the ratchet tool. 

6. The combination of claim 1 wherein the first bias mem 
ber is generally arcuate. 

7. The combination of claim 6 wherein the first bias mem 
ber includes first and second ends, the first and second ends 
respectively including the first and second portions engage 
able with the first and second pawls. 

8. The combination of claim 6 wherein the first and second 
portions of the first bias member are cooperable with struc 
tural features of the first and second pawls to position the first 
bias member in the ratchet tool. 

9. A bias assembly in combination with a reversible ratchet 
tool having first and second pawls and a reversing actuator for 
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selecting a drive direction for the ratchet tool by selectively 
engaging one of the pawls into a ratchet gear, the bias assem 
bly comprising: 

a first engagement contact for spring biasing the first pawl 
towards the ratchet gear; 

a second engagement contact for spring biasing the second 
pawl towards the ratchet gear; and 

third and fourth engagement contacts for spring biasing the 
first and second pawls apart, wherein the bias assembly 
spring biases the selectively engaged pawl towards con 
centric alignment with the ratchet gear to maintain the 
Selected pawl in concentric alignment during counter 
rotation. 

10. The combination of claim 9 wherein the first and sec 
ond engagement contacts are formed on a bias member for 
providing a spring bias force against the first and second 
pawls to direct at least the selectively engaged pawl towards 
the ratchet gear in a radial direction thereof. 

11. The combination of claim 10 wherein the third and 
fourth engagement contacts are formed on an additional bias 
member positioned between the first and second pawls. 

12. The combination of claim 10 wherein the bias member 
is a leaf spring. 

13. The combination of claim 9 wherein the bias assembly 
provides spring bias to both pawls simultaneously. 

14. A reversible dual-pawl ratchet wrench comprising: 
a ratchet head having walls defining a cavity for receiving 

components for selecting a drive direction of the ratchet 
wrench; 

a ratchetgear at least partially received within the cavity for 
transmitting torque to a workpiece; 

first and second pawls selectively engageable with the 
ratchet gear for the selected drive direction of the ratchet 
wrench; and 

a bias assembly cooperating with the first and second pawls 
and with the ratchet headwalls to spring bias in a radially 
inward direction at least the selectively engaged pawl 
into concentric alignment with the ratchet gear, the bias 
assembly further cooperating with the first and second 
pawls to spring bias the pawls apart to maintain the 
Selected pawl in concentric alignment during counter 
rotation. 

15. The ratchet wrench of claim 14 wherein the bias assem 
bly includes a first bias member in the form of a leafspring for 
spring biasing the selectively engaged pawl into concentric 
alignment with the ratchetgear, and a second bias member for 
biasing the first and second pawls apart. 

16. The ratchet wrench of claim 15 wherein the second bias 
member is a coil spring. 

17. The ratchet wrench of claim 15 further including a 
reversing actuator for selecting the drive direction, the revers 
ing actuator alternately engageable with the pawls for shifting 
one pawl, wherein the second bias member cooperates with 
the shifted pawl to shift the other pawl. 

18. The ratchet wrench of claim 14 further including a 
reversing actuator for selecting the drive direction, the revers 
ing actuator alternately engageable with the pawls to shift one 
pawl out of engagement with the ratchetgear, the bias assem 
bly biasing the other pawl away from the shifted pawl and into 
engagement with the ratchet gear. 

19. The ratchet wrench of claim 18 wherein the bias assem 
bly includes a bias member for spring biasing the each of the 
pawls towards concentric alignment with the ratchet gear 
when the pawls are selected, and the bias member is shifted 
within the cavity in response to selection of a drive direction. 

20. The ratchet wrench of claim 19 wherein the bias mem 
ber provides a spring bias force against the first and second 
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pawls to direct at least the selectively engaged pawl towards 
the ratchet gear in a radial direction thereof. 

21. An assembly for a reversible ratchet tool, the assembly 
comprising: 

5 first and second pawls selectively engageable with a 
ratchet gear disposed in the ratchet tool 

a selector adapted to cooperatively engage the first and 
second pawls and cause a selected One of the first and 
second pawls to engage the ratchet gear and thereby 
select a drive direction, 

a first bias member adapted to provide a first bias force in 
a radially inward direction towards the ratchet gear to 
maintain the selected one of the first and second pawls in 
substantial concentric alignment with the ratchet gear, 
and 

a second bias member adapted to bias the first and second 
pawls apart from One another independent of the drive 
direction selected by the selector. 

22. The assembly of claim 21 wherein the first bias member 
20 is a leaf spring. 

23. The assembly of claim 21 wherein the first bias member 
is generally V-shaped and has an apex and two extending 
members, and wherein the apex is generally positioned 
against a V-shaped structure of the ratchet tool. 

24. The assembly of claim 23 wherein the first bias member 
is adapted to pivot on the apex in response to movement of the 
selector: 

25. The assembly of claim 23 wherein the first bias member 
fiurther includes first and second ends, the first and second 

30 ends being engageable with a portion of the ratchet tool to 
position the first bias member in the ratchet tool. 

26. The assembly of claim 21 wherein the first bias member 
is generally arcuate and includes first and second ends that 
are adapted to respectively abut the first and second pawls. 

27. The assembly of claim 26 wherein the first bias member 
includes first and second ends respectively engageable with 
the first and second pawls. 

28. The assembly of claim 26 wherein the first and second 
ends of the first bias member are adapted to respectively 
cooperate with structural features of the first and second 
pawls. 

29. The assembly of claim 21, wherein the second bias 
member is disposed between and coupled to the first and 
second pawls. 

30. The assembly of claim 21, wherein the first bias member 
includes a first portion about which the first bias member 
pivots, a second portion adapted to abut the first pawl, and a 
third portion adapted to abut the second pawl. 

31. The assembly of claim 21, wherein the first and second 
pawls respectively include first and second posts and the 
selector is adapted to engage the first post to cause the second 
pawl to engage the ratchet gear, and is adapted to engage the 
second post to cause the first pawl to engage the ratchet gear: 

32. A bias assembly adapted to cooperate with a reversible 
ratchet tool having first and second pawls and a reversing 
actuator for selecting a drive direction by engaging a selected 
One of the first and second pawls, the bias assembly compris 
ing. 

a first contact adapted to bias the first pawl towards the 
ratchet gear when the reversing lever is actuated in a 
first direction thereby disposing the selected pawl in 
substantial concentric alignment with the ratchet gear, 

a second contact adapted to bias the second pawl towards 
the ratchet gear when the reversing lever is actuated in 
a second direction thereby disposing the selected pawl 
in substantial concentric alignment with the ratchet 
gear, and 
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a spring adapted to provide a spring bias force to bias the 
first and second pawls apart from One another: 

33. The bias assembly of claim 32 wherein the first and 
second contacts are formed on a bias member that is adapted 
to provide a spring bias force against the first and second 5 
pawls to direct at least the selected one of the first and second 
pawls towards the ratchet gear in a radial direction. 

34. The bias assembly of claim 33 wherein the spring is 
disposed between the first and second pawls. 

35. The bias assembly of claim 33 wherein the bias member 
is a leaf spring. 

36. The bias assembly of claim 32 wherein the first and 
second contacts are adapted to simultaneously provide the 
spring bias force to the first and second pawls. 

37. A reversible ratcheting tool comprising: 
a ratchet gear adapted to transmit torque to a workpiece, 
first and second pawls selectively engageable with the 

ratchet gear, and 
a bias assembly adapted to provide a spring bias force, in 

a radially inward direction relative to the ratchet gear, 
thereby causing at least one of the first and second pawls 
to engage the ratchet gear in substantial concentric 
alignment, the bias assembly including: 
a selector adapted to engage the first and second pawls 
and thereby select a drive direction, 
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a first bias member adapted to provide a first bias force 

in a radially inward direction towards the ratchet 
gear to maintain the at least one of the first and second 
pawls in substantial concentric alignment with the 
ratchet gear, and 

a second bias member adapted to bias the first and 
second pawls apart from One another independent of 
the drive direction. 

38. The tool of claim 37 wherein the second bias member is 
a coil spring. 

39. The tool of claim 37 wherein the bias assembly is 
adapted to cooperate with the first pawl to shift the second 
pawl relative to the ratchet gear: 

40. The tool of claim 37 wherein the selector is adapted to 
shift the first pawl out of engagement with the ratchet gear, 
and wherein the bias assembly is adapted to bias the second 
pawl away from the first pawl and into engagement with the 
ratchet gear: 

41. The tool of claim 40 filrther comprising a ratchet head 
having walls defining a cavity for at least partially receiving 
the bias assembly, wherein the first bias member is adapted to 
shift within the cavity in response to selection of the drive 
direction. 


