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This invention relates generally to ratchet wrenches, 
and more particularly to a manually operable reversible 
ratchet wrench. 
An object of the present invention is to provide a new 

and improved ratchet wrench which operates with a 
minimum amount of vibration and wear of its moving 
parts, resulting in a longer useful life and in efficient, 
smooth operation of the wrench. 
Another object of the invention is to provide a new and 

improved ratchet wrench having a pawl mechanism 
capable of limited floating movement while being re 
siliently held in engagement with cooperating ratchet 
teeth. 

Still another object of the invention is to provide a new 
and improved ratchet wrench having a pawl mechanism 
constructed and mounted to receive strains imparted from 
cooperating ratchet teeth as thrust strains rather than as 
shearing strains, thereby minimizing wear and any danger 
of shearing the teeth. 
Yet another object of the invention is to provide a new 

and improved reversible ratchet wrench having a float 
ing pawl mechanism resiliently connected to a reversing 
shift lever and positively movable with snap action when 
shifted. 
A reversible ratchet wrench embodying the invention 

includes a handle secured to an operative head having an 
interior cavity, a cylindrical ratchet mounted rotatably 
within said cavity, said ratchet having a plurality of 
ratchet teeth on its periphery and being secured to a work 
piece engaging member projecting to the exterior of the 
head, a movable pawl having a plurality of teeth adapted 
to cooperate with the ratchet teeth to limit the move 
ment of the ratchet to selectively reversible uni-directional 
rotary movement, a shift plate mounted movably ad 
jacent to the pawl, and an exterior angularly movable 
shift lever connected to the shift plate for manual shift 
ing thereof. A primary feature of the invention is an 
elongated spring extending between and engaging opposite 
sides of the shift plate and connecting said plate to a pro 
jection on the pawl, whereby the pawl is mounted for 
floating movement with its teeth constantly maintained in 
resilient engagement with the ratchet teeth, and the angul 
lar movement of the shift lever imparts corresponding 
shifting movement to the pawl through the spring connec 
tion therewith. 

Other objects and the nature and advantages of the 
invention will be apparent from the following detailed 
description of a specific embodiment thereof, when con 
sidered in conjunction with the appended drawing, 
wherein: 

FIG. 1 is a side elevation view of a ratchet wrench 
embodying the invention; 

FIG. 2 is an enlarged top plan view of the operative 
head portion of the wrench with the ratchet and pawl 
mechanism therein shown in dotted lines in one operat 
ing position; 
FG. 3 is a vertical sectional view taken along the lines 

3-3 of FIG. 2 with portions of the mechanism shown in 
elevation; 

FiG. 4 is a horizontal sectional view taken along the 
line 4-4 of FIG. 3 with portions of the mechanism 
shown in full lines in one operating position and also 
shown in dotted lines shifted to an alternate operating 
position, and 
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FIG. 5 is a fragmentary horizontal sectional view taken 

along the line 5-5 of FIG. 3. 
Referring in detail to the drawing, the illustrated 

ratchet wrench comprises a conventional handle portion 
10 joined to an operative head portion 12. The handle 
portion 0 and the head portion 12 may be formed as a 
single integral unit, as shown in the drawing, or they may 
be separate parts securely connected together to form 
a rigid assembly. 
The head portion 2 of the ratchet wrench is provided 

with a large cylindrical interior cavity 14, in which is 
freely rotatably mounted and snugly fitted a cylindrical 
ratchet 6 having a plurality of longitudinally extend 
ing ratchet teeth 8 on its circular periphery. The head 
portion 12 is also provided with a smaller cylindrical in 
terior cavity 20 positioned adjacent to and intersecting an 
edge of the large cavity 14. Within the smaller cavity 
28 there is mounted a movable pawl 22 which cooperates 
with the ratchet 16 to control the rotary movement of 
said ratchet. 
The pawl 22 is preferably generally trapezoidal in 

shape along a horizontal cross-section thereof, as best 
shown in FIGS. 2 and 5. On one face of the pawl 22, 
being that face corresponding to the base side of its trap 
ezoidal configuration, there are provided a plurality of 
teeth 24 near opposite ends of this face, which teeth 24 
are adapted to mate with the ratchet teeth 18 when shifted 
into engagement therewith. On the opposite face of the 
pawl 22, corresponding to the apex of its trapezoidal con 
figuration, the opposite edges thereof are provided with 
a pair of projections 26 terminating in arcuate surfaces 
28 having a curvature corresponding to that of the wall 
of the smail cylindrical cavity 20. The pair of projec 
tions 26 are separated by a recess 30 into which a fixed 
pin 32 projects, which pin serves as a fulcrum about 
which the pawl 22 is rocked during shifting of the opera 
tive direction of movement of the ratchet 6 of the 
wrench. 
A shift lever 34 mounted on the exterior of the head 

portion 12 of the wrench is capable of easy manipulation 
by a flick of a thumb of the operator, while the wrench 
is held in one hand. A disc-shaped shift plate 36 mounted 
movably within the small cylindrical interior cavity 20 is 
joined to an integral boss 38 which projects outwardly 
through the head portion 12 of the wrench, and which 
boss 38 is secured to the shift lever 34. The shift plate 
36 is provided with a central circular recess 40 having 
a socket 42 on one side thereof. A helical coiled spring 
44 extends diametrically across the recess 40 and one end 
of the spring 44 projects into and is lodged within the 
socket 42, the opposite end of said spring being secured 
to the pawl 22. The upper end of the pawl 22 bears slide 
ably against the shift plate 36 on an annular face 43 
exterior of the recess 40 therein, and the pawl 22 is pro 
vided with a bifurcated projection 46 extending into the 
recess 40 and straddling the coiled spring 44 in gripping 
engagement therewith at a point near the end which is 
adjacent to the pin 32 on which the pawl 22 is rockable 
as a fulcrum point, that is, opposite the end that is lodged 
in the socket 42. It is evident that shifting of the lever 
34 by angular movement thereof from a flick of the op 
erator's thumb, causes partial rotation of the shift plate 
36 and consequent flexing movement of the coiled spring 
44, as shown in FIG. 4, and due to the straddling engage 
ment of the spring 44 by the bifurcated projection 46, the 
pawl 22 is thereby correspondingly angularly shifted from 
one to the other of the alternate operating positions in 
which it is illustrated in full lines and in dotted lines in 
F.G. 5. 
Snap action in the shifting movement of the pawl 22 

is effected by an S-shaped spring 48 having flat sides, 
which spring 48 is mounted within the large cylindrical 
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interior cavity 14. One end of the spring 48 is lodged 
within a notch 50 provided on the exterior of the shift 
plate 36 in a portion thereof projecting into the acvity 14, 
and the opposite end of the spring 48 is secured in a notch 
52 provided in the side wall of the cavity 14 at a point 
approximately diametrically opposite the shift plate 36. 
As is best shown in FG. 4, during shifting of the pawl 
22 by partial rotation of the shift plate 36, the S-shaped 
spring 48 is moved alternately between the positions in 
which it is illustrated in full lines and in dotted lines in 
this view. In this shifting movement, the notch 50 travels 
quickly with snap action between the extreme limits of 
its arcuate path of movement, which limits are defined 
by the two points of intersection of the interior cavities 
i4 and 20, thereby limiting the shifting movement of 
the pawl 22. 
One end of the cylindrical ratchet 16 may bear lightly 

against one of the flat sides of the S-shaped spring 48 in 
sliding engagement therewith, thereby providing a snugly 
fitting mounting for the ratchet 6 while leaving it 
free to rotate within the cavity 14. A bearing surface 
for the opposite end of the ratchet 6 is provided by an 
annular shoulder 54 formed in the cavity 4, and this 
end of the ratchet 6 is provided with a cylindrical shoul 
der 56 to which is secured an exterior work piece engag 
ing projection 58, of the type used in conventional socket 
wrenches. 
A one-piece face plate 60 secured by staking it around 

its periphery to the head portion 12 of the wrench, retains 
the ratchet 16 and the pawl 22 properly positioned 
therein, and an O-ring 62 is mounted between the 
shoulder 56 and the face plate 69 to retain a lubricant 
in the interior while excluding dirt particles therefrom. 

Due to the particular construction and mounting of 
the pawl 22, any strains imparted thereto by the ratchet 
16 during operation of the wrench, are manifested as 
thrust strains rather than as shearing strains on the 
cooperating teeth 8 and 24 of the ratchet 6 and the 
pawl 22, respectively. These teeth always engage each 
other fully in both of the two alternate operating posi 
tions of the pawl 22; or in other words, the cooperating 
teeth never are in partial or incomplete engagement, due 
to the positive action of the S-shaped spring 48. When 
the Wrench is under load, strains transmitted from the 
ratchet 16 through the fully engaged teeth 18 and 24 
are further transmitted diagonally through the pawl 
22, and the main component of the strains is parallel 
to the axis of the handle portion 10 of the wrench. 

it has been found that the angle of inclination of the 
pawl 22, with respect to the axis of the wrench handle 
portion 19 on either side thereof, should preferably be 
between about 25 and 35. If this angle were sub 
stantially larger, there would be a danger of possibly 
shearing the cooperating teeth 18 and 24. On the other 
hand, if the angle were substantially smaller, there would 
be a possibility of slippage between the teeth. Within 
the specified range of angles of inclination, the strains 
to which the pawl 22 may be subjected are thrust strains 
rather than objectionable shearing strains. 
Summarizing the operation of the wrench, reversal 

of the direction of ratcheting movement of the work 
piece engaging projection 58 is accomplished by angular 
movement of the shift lever 34, merely by a flick of 
the operator's thumb. This movement of the lever 34 
causes partial rotation of the shift plate 36 through a 
corresponding angle, and due to the fact that one end 
of the spring 44 is lodged in the socket 42 at one side 
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of the shift plate 36, this movement results in flexing of 
the spring 44 as shown in FIG. 4. The flexed spring 
44 naturally tends to straighten itself out, and in doing 
so it shifts the pawl 22 angularly from one to the other 
of its alternate operating positions shown in full lines 
and in dotted lines in FIG. 5, such movement of the 
pawl 22 by the spring 44 being the result of its connec 
tion by the bifurcated projection 46 on the pawl 22 with 

4. 
a point on the spring 44 near its end opposite the end 
lodged in the socket 42. 
Wrenches of the type embodying the present invention 

have a basic mechanical movement in which oscillatory 
movement is converted into uni-directional rotary move 
ment. In one position of the pawl 22 the ratchet 16 can 
rotate only in one direction, and in the alternate operat 
ing position of the pawl 22 the ratchet 6 can rotate only 
in the opposite direction. When the ratchet 16 rotates 
the pawl 22 remains in contact therewith, and due to 
the floating mount of this pawl, the shift lever 34 re 
mains motionless. Likewise, the teeth 18 move past 
the teeth 24 substantially silently and without conse 
quent wear or vibration. Hence, it is evident that 
wrenches embodying the invention enjoy a longer useful 
life than the conventional wrenches known heretofore. 

It will be obvious to those skilled in the art that 
various changes may be made without departing from the 
spirit and the scope of the invention, and therefore the 
invention is not limited to what is described in the 
specification and illustrated in the drawing, but only as 
defined by the appended claims. 

I claim: 
1. A reversible ratchet wrench, comprising a handle 

secured to an operative head having an interior cavity, 
a cylindrical ratchet mounted rotatably within said 
cavity, said ratched having a plurality of ratchet teeth 
on its periphery and being secured to a work piece en 
gaging member projecting to the exterior of the head, a 
movable pawl having a plurality of teeth adapted to co 
operate with the ratchet teeth to limit the movement of 
the ratchet to selectively reversible uni-directional rotary 
movement, a shift plate mounted movably adjacent to 
the pawl, an exterior angularly movable shift lever con 
nected to the shift plate for manual shifting thereof, and 
an elongated spring extending between and engaging oppo 
site sides of the shift plate and connecting said plate to 
a projection on the pawl, whereby the pawl is mounted for 
floating movement with its teeth constantly maintained in 
resilient engagement with the ratchet teeth and the angu 
lar movement of the shift lever imparts corresponding 
shifting movement to the pawl through the spring con 
nection therewith. 

2. A reversible ratchet wrench, comprising a handle 
secured to a head having an interior cavity, a cylindrical 
ratchet mounted rotatably within said cavity, said ratchet 
having a plurality of ratchet teeth on its periphery and 
being secured to a work piece engaging member pro 
jecting to the exterior of the head, a movable pawl hav 
ing a plurality of teeth on opposite sides thereof adapted 
to cooperate with the ratchet teeth to limit the movement 
of the ratchet selectively reversible uni-directional rotary 
movement, said pawl being shiftable to bring the teeth 
on its opposite side alternatively into engagement with 
the ratchet teeth when the direction of rotation is selec 
tively reversed, a shift plate mounted movably in sliding 
contact with the pawl, an exterior angularly movable 
shift ever connected to the shift plate for manual shift 
ing thereof, and elongated spring extending between and 
engaging opposite sides of the shift plate, and a projec 
tion on the pawi engaging the spring, whereby the pawl 
is capable of limited floating movement slidably on the 
shift plate while the pawl teeth are constantly main 
tained in resilient engagement with the ratchet teeth and 
the angular movement of the shift lever imparts corre 
sponding shifting movement to the pawl through the spring 
connection therewith. 

3. A reversible ratchet wrench, comprising a handle 
secured to a head having an interior cavity, a cylindrical 
ratchet mounted rotatably within said cavity, said ratchet 
having a plurality of ratchet teeth on its periphery and 
being secured to a work piece engaging member project 
ing to the exterior of the head, a movable pawl having 
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the ratchet to selectively reversible uni-directional rotary 
movement, the opposite face of the pawl being mounted 
in sliding engagement with the wall of the cavity and 
receiving strains imparted directly through the pawl as 
thrust strains rather than as shearing strains on the co 
operating teeth, a shift plate mounted movably in sliding 
contact with the pawl, an exterior angularly movable 
shift lever connected to the shift plate for manual shift 
ing thereof, a helical coiled spring extending between and 
having its opposite ends engaging opposite sides of the 
shift plate, and a projection on the pawl engaging Said 
spring, whereby the pawl is capable of limited floating 
movement slidably on the shift plate while the pawl teeth 
are constantly maintained in resilient engagement with 
the ratchet teeth and the angular movement of the shift 
lever imparts corresponding shifting movement to the 
pawl through the spring connection therewith. 

A. A reversible ratchet wrench, comprising a handle 
secured to a head having an interior cavity, a cylindrical 
ratchet mounted rotatably within said cavity, said ratchet 
having a plurality of ratchet teeth on its periphery and 
being secured to a work piece engaging member project 
ing to the exterior of the head, a movable pawl of gen 
erally trapezoidal configuration having on one face thereof 
corresponding to the base of its trapezoidal configuration 
a plurality of teeth adapted to cooperate with the ratchet 
teeth to limit the movement of the ratchet to selectively 
reversible uni-directional movement, the opposite face of 
the pawl being mounted in sliding engagement with the 
wall of the cavity and receiving strains imparted directly 
diagonally through the pawl as thrust strains rather 
than as shearing strains on the cooperating teeth, a disc 
shaped shift plate mounted rotatably in sliding contact 
with the pawl, an exterior angularly movable shift lever 
connected to the shift plate for manual shifting thereof, 
a helical coiled spring extending between opposite sides 
of the shift plate, one end of the spring being lodged 
in a socket formed in one side of the shift plate, and a 
projection on the pawl engaging the spring at a point 
near the opposite end thereof, whereby the pawl is 
capable of limited floating movement slidably on the shift 
plate while the pawl teeth are constantly maintained 
in resilient engagement with the ratchet teeth and the 
angular movement of the shift lever imparts correspond 
ing shifting movement to the pawl through the spring 
connection therewith. 

5. A reversible ratchet wrench, comprising a handle 
secured to a head having an interior cavity, a cylindrical 
ratchet mounted rotatably within said cavity, said ratchet 
having a plurality of ratchet teeth on its periphery and 
being secured to a work piece engaging member project 
ing to the exterior of the head, a movable pawl of gen 
erally trapezoidal configuration having on one face there 
of corresponding to the base of its trapezoidal configura 
tion a plurality of teeth on opposite sides thereof adapted 
to cooperate with the ratchet teeth to limit the movement 
of the ratchet to selectively reversible uni-directional 
rotary movement, said pawl being shiftable to bring the 
teeth on its opposite sides alternatively into engagement 
with the ratchet teeth when the direction of rotation is 
selectively reversed, the opposite face of the trapezoidal 
paw corresponding to its apex having a pair of pro 
jections mounted in sliding engagement with the wall of 
the cavity and receiving strains imparted directly diag 
onally through the pawl as thrust strains rather than as 
shearing strains on the cooperating teeth, a pin mounted 
in the cavity and projecting into engagement with the 
pawl between said pair of projections thereon to serve as 
a fulcrum about which the pawl rocks during shifting 
movement thereof, a disc-shaped shift plate mounted ro 
tatably in sliding contact with the pawl, an exterior 
angularly movable shift lever connected to the shift plate 
for manual shifting thereof, a helical coiled spring ex 
tending between opposite sides of the shift plate, one 
end of the spring being lodged in a socket formed in 
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6 
one side of the shift plate, and a projection on the pawl 
engaging said spring at a point near the opposite end 
thereof, whereby the pawl is capable of limited floating 
movement slidably on the shift plate while the pawl teeth 
are constantly maintained in resilient engagement with 
the ratchet teeth and the angular movement of the shift 
lever imparts corresponding shifting movement to the 
pawl through the spring connection therewith. 

6. A reversible ratchet wrench, comprising a handle 
secured to a head having a large cylindrical interior 
cavity and a smaller cylindrical interior cavity inter 
secting one edge of the large cavity, a cylindrical ratchet 
mounted rotatably within the large cavity, said ratchet 
having a plurality of ratchet teeth on its periphery and 
being secured to a work piece engaging member project 
ing axially to the exterior of the head, a movable pawl 
of generally trapezoidal configuration mounted rotatably 
within the smaller cylindrical cavity, said pawl having 
on one face thereof corresponding to the base of its 
trapezoidal configuration a plurailty of teeth adapted to 
cooperate with the ratchet teeth to limit the movement 
of the ratchet to selectively reversible uni-directional 
rotary movement, the opposite face of the trapezoidal 
pawl corresponding to its apex having a pair of projections 
curved to correspond with the curvature of the smaller 
cylindrical cavity and mounted in sliding contact with 
the wall of said cavity so that any strains to which the 
pawl is subjected when the wrench is under load are 
imparted directly diagonally through the pawl as thrust 
strains rather than as shearing strains on the cooperating 
teeth, a pin mounted in the smaller cavity and project 
ing into engagement with the pawl between said pair 
of projections thereon to serve as a fulcrum about which 
the pawl rocks during shifting movement thereof, a disc 
shaped shift plate mounted rotatably in the smaller cavity 
beneath the pawl and in sliding engagement therewith, 
an exterior angularly movable shift lever connected to 
the shift plate for manual shifting thereof, a helical 
coiled spring extending between opposite sides of the shift 
plate, one end of the spring being lodged in a socket 
formed in the shift plate, and a bifurcated projection 
on the pawl extending into straddling engagement with 
said spring at a point near one end of the spring, where 
by the pawl is capable of limited floating movement slid 
ably on the shift plate while the pawl teeth are con 
stantly maintained in resilient engagement with the ratchet 
teeth and the angular movement of the shift lever im 
parts corresponding shifting movement to the pawl 
through the spring connection therewith. 

7. The ratchet wrench defined in claim. 6, wherein a 
flat S-shaped spring is mounted in the large cavity in slid 
ing engagement with the cylindrical ratchet across an axial 
face thereof, one end of said S-shaped spring being in 
engagement with the disc-shaped shift plate and the other 
end of said S-shaped spring being in engagement with a 
diametrically opposite point on the side wall of the large 
cavity, said S-shaped spring imparting positive snap action 
to the shifting movement of the shift plate. 

8. The ratchet wrench defined by claim 6, wherein the 
maximum limits of the angle of inclination to which the 
pawl is movable with respect to the axis of the wrench 
handle is within the range of about 25 to 35. 
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