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This invention relates to an improved ratchet 
wrench. It is an object of the invention to pro 
vide a wrench having a ratchet wheel and a pawl 
with two teeth so arranged that forces trans 
mitted from the body member of the wrench 
through the pawl to the ‘ratchet wheel may be 
substantially equally divided ‘when the parts of 
the wrench are being subjected to strains cor 
responding with a normal working load. 

It is a further object of the invention to pro 
vide a reversible ratchet wrench having a pawl 
shiftable from one position to another to reverse 
the wrench, with a manipulator for shifting the 
pawl and a loose connection between the manipu 
lator and the pawl whereby the pawl may be 
freely moved as the ratchet teeth are" moved 
under the teeth of the pawl while the manipula 
tor is at rest. One important element of this 
feature of the invention is .a loose key by means 
of which limited rotational movement may be 
permitted between the pawl and ‘the manipula 
tor, the parts of the mechanism being so related 
and assembled that the key can not be accidental 
ly separated from the pawl and the manipulator 
when mounted in the body member of the wrench 
but may be readily removed when the parts are 
disassembled. . ' 

In the accompanying drawings illustrating a 
preferred form of the invention,—' 

Figure 1 is a side view of a ratchet wrench 
embodying the invention, the head end of the 
body member and mechanism mounted therein 
being represented in cross-section along the line 
1--1 of Fig. 2. 

Fig. 2 is an edge view of the same wrench, 
parts thereof being shown in section along the 
line 2-2 of Fig. 1. 

Fig. 3 is a side view of the head portion of the 
> wrench illustrated in Fig. 1. 

Fig. 4 is a view of the opposite sideof the head 
portion of the wrench illustrated in Fig. 1. 

Fig. 5 is a view of that face of the pawl illus 
trated in Fig. 1 which is directed toward the 
ratchet wheel when the parts are assembled. 

Fig. 6 is a view of that face of the same pawl 
which is directed away from the ratchet wheel 
when the parts are assembled in the wrench. 

Fig. 7 is a view of that face of the pawl which 
is disposed laterally as the parts are assembled 
in the wrench. 

Fig. 8 is a side view of a manipulator for the 
pawl. 

> Fig. 9 is a diagram of portions of the ratchet 
wheel and pawl indicating the manner in which 
forces would be transmitted from the pawl to the 

ratchet wheel, when the wrench is used to rotate 
a work-piece, if so constructed that two teeth 
of the pawl would be in contact before the tum 
ing force is applied. 

Fig. 10 is a similar diagram representing the 
‘manner in which forces are-transmitted from the 
pawl to the ratchet wheel, when the wrench is 
used to rotate a work-piece, if the teeth are 
designed in accordance with the teachings of the 
invention hereinafter to be explained. 
In Figs. 1 to 8, inclusive, the invention is indi 

cated as being applied to a wrench comprising 
- a body member 20 having a handle 21 and a head 
22. Within a cylindrical recess 23 in the head 
is housed ‘a ratchet wheel 24, which may pref 
erably of a'diameter such that there will be only 
a working clearance between the teeth and the 
inner wall of the cavity. ' 
The movements of the ratchet wheel 24 may 

be controlled by a pawl 25 housed inv a second 
cylindrical recess 26 in the head, the two recesses 
being so disposed as to intercept each other as 
shown. 
The ratchet wheel 24 may have cylindrical bear 

ing elements 27, 28, one mounted in a cylindrical 
opening 29 in one wall of the wrench head and 
the other in a cylindrical opening 30 in a cover 
plate 31 having a threaded connection 32 with the 

' surrounding portion of the wrench head and serv 
ing as an opposite wall. The cover-plate 31 may 
be provided with a plurality of recesses or sockets 

. 33 to'be engaged by a spanner wrench by which 
it may be rotated when it is desired to remove 
it and permit the ratchet wheel to be disassembled 
from the. wrench head. 
The ratchet wheel may be provided with any 
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suitable means for engagement with a wrench ' 
socket or other work-piece, such means being 
herein disclosed as a portion 34 of non-circular 
cross-section extending in an axial direction from 
the bearing member 28 and provided with means 
by which it may be yieldingly held in engagement 
with the socket or'work-piece, comprising a ball 

. 35 and spring 36 held in a socket 37 by peening 
the surface of the material around the socket as 
at 38 after the ball and spring have been inserted. 
This spring-pressed ball as a means for yieldingly 
holding two elements of a tool in engagement is 
a well-known feature of the prior art constituting 
no, part of the invention herein sought to be pro 
tected. 
The pawl 25 will preferably be of substantially 

the form indicated in Fig. 1 having oppositely 
disposed cylindrical surface portions 39 comple 
mental to the cylindrical wall of the recess 26 
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2 
and of dimensions such as to provide only a sum 
cient clearance to permit the pawl to rotate in 
the recess. ' . 

In the preferred form of the invention herein 
disclosed the pawl is provided with two pairs of 
teeth 40 so disposed that one pair may be brought 
into engagement with the teeth of the ratchet 
wheel when it is desired to prevent rotation of the 
ratchet wheel in one direction and the other pair 
brought into engaging relation with the teeth of 
the ratchet wheel when it is desired to prevent 
its rotation in the opposite'direction. . 

Appropriate means‘ may be provided for mov 
ing either pair of teeth into, and for yieldingly 

. holding them in, engagement with the teeth of 
the ratchet wheel. In the form of the invention 
herein disclosed this pawl moving and yieldable 
holding means comprises a plunger 41 and spring 
42 mounted in a ‘recess 43 in the body member of 
the wrench and a pair of recesses 44 in the pawl 
into either of which the plunger 41 may be thrust 
by the spring 42 when moved into registration 
with the throat of the recess 43. The recesses 44 
may be separated by a protuberance 45 having 
oppositely-disposed curved or cam-like surfaces 
which cooperate with the nose of the plunger 41 
whenever the pawl is rocked out of its engagement 
with the teeth of the ratchet wheel to cause the 
plunger to be moved into the recess 43 against thev 
opposing eifort of the spring 42, which will, in 
turn, cause the plunger to restore the pawl to its 
engaging relation with the ratchet °wheel as soon 
as the teeth of the pawl can again enter spaces be 
tween teeth of the ratchet wheel. _ 
In the position in which the pawl is indicated in 

Fig. 1 the ratchet wheel may be rotated in a clock 
wise direction but is prevented from rotating in 
a counterclockwise direction. The pawl may, 
however, by the application of suf?cient force be 
moved to a position such that the protuberance 
45 will rest at» the opposite side of the nose of 
the plunger 41, after ‘which the plunger will be 
caused to enter the other of the ‘two recesses 44. 
This will cause the teeth 40 of the pawl which are 
represented in Fig. 1 as being engagement with 
the teeth of the ratchet wheel to be widely sepa 
rated from said teeth and the other pair of teeth 
40 of the pawl to be brought into engaging re 
lation with the teeth of the ratchet wheel, after 
which the ratchet wheel may be rotated in a 
counterclockwise direction, the teeth of the pawl 
being thrust away from the teeth of the ratchet 
wheel during suchrotation but immediately re 
turned to and yieldingly held- in engaging rela 
tion with the ratchet wheel teeth by the spring 
42 and plunger 41 in cooperation with the cam 
surface on the protuberance 45. _ 
As an appropriate means for shifting the pawl 

from the position indicated in Fig. 1 to its re 
verse position a manipulator 46 may be provided, 
one satisfactory form of which, as shown in the 
drawings, may comprise a cylindrical portion 4'? 
extending through a cylindrical opening in the 
pawl concentric with its cylindrical surfaces 39. 
The cylindrical portion 47 may have at one end 
a head 48 adapted to serve as a cover-plate for 
the recess 26 in which the pawl is housed and 
thereby prevent the removal of the pawl without 
disassembling the manipulator from the body 
element of the wrench. The body element of the 
wrench may be provided with a shouldered re 
cess 49 to receive the cover-plate, and the end 
of the cylindrical portion 47 of the manipulator 
may be provided with an extension 50 (Fig. 8) of 
reduced diameter to extend through a circular 
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opening in the opposite wall of the body member 
and held in place by a suitable fastening device 
such, for example, as a threaded nut 51. 
The shoulder 49 under the cover-plate 48, the 

shoulder 52 at one end of the extension 50, and 
the shoulder 53 at the base of the threaded por 

. tion 54 of the manipulator which receives the nut 
51, should be so disposed with respect to the open 
ing in the wall of the body member through 
which the extension 50 of the manipulator ex 
tends that the manipulator may be freely rotated 

_, after the nut 51 has been drawn up tightly against 
the seat 53. The engagement between the shoul 
der 49 and head 48, however, prevents axial 
movement of the manipulator in one direction 
and the engagement between the under surface 
of the nut 51 and the underlying portion of the 
wall of the body element will prevent axial move 
ment in the opposite direction. 

' In order that the manipulator may serve its 
purpose as a means of shifting the pawl from 
one of its two positions to the other when it is 
desired to reverse the direction of rotation in 
which the wrench will be effective, it is neces 
sary that there be some connecting means be 
tween the manipulator and the pawl. If, how 
ever, one of these parts be made fast to the other, 
the entire manipulator will be caused to rapidly 
vibrate 'or ?utter whenever the wrench is rotated 
in the direction in which it is free to rotate, in 
order to get a new hold on a work-piece. As each 
tooth of the ratchet wheel passes the engaging 
teeth of the pawl, the pawl will be rotated slight 
ly and will be subsequently returned before the 
next tooth engages the mating tooth of the pawl. 
This rapid vibration of the manipulator by the 
pawl is undesirable, and, should it take place 
when the thumb of the operatoris in contact 
with the manipulator, might be decidedly dis 
pleasing and objectionable. It is one feature of 
the inventionto dispense with this vibratory L 
movement of the manipulator and yet permit the 
manipulator to perform its ‘intended function of 
reversing the pawl when desired. One satisfac 
tory means of accomplishing this end is clearly 
illustrated in Fig. 1, from which it will be seen 
that the manipulator'and pawl are secured to 
gether by a loose key comprising a pin 55 disposed 
radially in an opening 56 in the pawl having its 
outlet in one of the cylindrical surfaces 39. One 
end of the key 55 extends into an opening 5'7 in 
the cylindrical portion 47 of the manipulator, 
but this opening is of a diameter such as to per 
mit a relative rotational movement between the 
pawl and the manipulator which may be of an 
amplitude at least equal to the amount of angu 
lar movement of the pawl necessary to permit 
the teeth of the pawl to clear the teeth of the 
ratchet wheel when rotated. It will be apparent 
that the invention is not dependent upon the use 
of a key of the speci?c form of the one disclosed 
in the drawings, and it will also be apparent that 
the loose connection is not dependent upon the 
opening in the manipulator being selected as the 
one which should be larger than the key. What 11 
is of importance is that one or the other, or 
both, of the elements secured by the key shall be 
free to have a limited movement with respect to 
the key. ' The loose connection permits the pawl 
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to vibrate rapidly while the manipulator remains 1- 5 
at rest, yet when it is desired to reverse the 
wrench the manipulator may be rotated by its 
thumb-piece 58 (Fig. 3). through a sufficient angle 
to shift the pawl from one of its two operating 



positions with respect to‘ theratchet wheel to 
the other. 
As indicated in Figs. 1 and 3, the pawl is in a 

position such that the wrench might be ‘used to 
screw a nut on a bolt having a right-hand-thread. 
This, as shown by the marking on the head of the 
wrench (see Fig. 3), is regarded as the “on" po 
sition. If the position of the pawl is reversed by 
shifting the manipulator to its “off” position as 
indicated by the marking on Fig. 3, the wrench 
may be used to remove a nut from abolt having 
a right-hand thread. - 

It is well known that the amount of swing 
which must be imparted to the handle of a ratchet 
wrench in order to obtain a new hold on one of 
the teeth of the ratchet wheel is dependent upon 
the size and number of teeth in the wheel. By 
increasing the number of teeth and proportion 
ately decreasing their size, the minimum effec 
tive swing may be reduced, but the reduction 
in size of the‘teeth correspondinglyreduces the 
strength of the tool. The obvious remedy would 
be to increase the number of teeth on the pawl 
to compensate for the reduction in the size of 
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the teeth, and this remedy has been applied to, 
devices of the prior art but the results have been 
unsatisfactory for reasons which were not ob 
vious. It is an important feature of this inven 
tion to rely upon more than one tooth of the 
pawl as a means of transmitting forces through 
the pawl to the ratchet wheel in a manner which 
is not obvious but which, when the parts of the -, 
tool are properly correlated, will cause the trans 
mitted forces to be divided approximately equally 
between the teeth when the wrench is being sub 

jected to a normal working load. According to-the practice heretofore resorted 

to, when the pawl has been provided with two or 
more teeth to engage a corresponding number of 
teeth on the ratchet wheel, the parts have been 
so designed that the surfaces of all of the teeth 
on the pawl make actual contact with the mat 
ing'teeth on the ratchet wheel before the working 
strains are effective. The result is that as the 
force to be transmitted through the pawl to the 
ratchet wheel is increased, the load on one of the 
teeth of the pawl is'rapidly reduced and the load 
on the other tooth increased, and when the maxi 
mum load is being applied to the wrench the 
entire force is transmitted through one tooth of 
the pawl and the other tooth has been moved 
clear of contact with its mating tooth on‘ the 
ratchet wheel. This operation of a wrench con 
structed in accordance with the practice hereto 
fore followed, when using two teeth on the pawl, 
may be more clearly explained on reference to 

i Fig. 9 of the drawings. In this ?gure a portion 
of the pawl 25 is represented in full lines with 
two of its teeth in snug engagement with two 
teeth of the ratchet wheel 24, a portion only of 
which is shown. This represents the relative 
position of the pawl and ratchet wheel before any 
force has been applied to rotate a work-piece. 
If it be assumed that a wrench embodying the 

- pawl and ratchet wheel, portions of which are 
represented in Fig. 9, be applied to a work-piece 
and force be applied to rotate the wrench in a 
counterclockwise direction, parts of the ratchet 
wheel and pawl between their respective centers 
024, 025, and their contacting teeth will act as 
a toggle tending to cause the centers to be spread 
and the pawl to roll or rotate a very slight amount 
with respect to the ratchet wheel about the effec 
tive zone of contact between the teeth of the 

3 
pawl and the teeth of the ratchet wheel. Al 
through the parts of the wrench would appear to 
the layman to be rigid and ‘incapable of a su?i-, 
cient degree of distortion to materially alter their 
relative positions, it is known to the engineer and 
the expert mechanic that when the parts of the 
wrench are strained as they are when subjected 
to a normal working load,‘certain portions are 
subjected to compression and other portions to 
tension, as a result of which the compressed por 
tions, as, for example, portions of the pawl and 
ratchet wheel in this case, have their dimensions 
reduced and other portions which are subjected 
to tension, such as portions of the body member 
of the wrench, are extended. Due to these 
changes of the dimensions of the parts of the 
wrench illustrated in Fig. 9 as the load is in 
creased, if it be assumed that the ratchet wheel 
is ‘held fast and that the body element of the 
wrench is being forced in a counterclockwise 
direction, the tendency to roll the pawl about its 
effective zone of contact with the ratchet wheel 
will gradually reduce the pressure between the 
tooth 40' and the ‘Opposed tooth of ‘the ratchet 
wheel and to increase the pressure between the 
tooth 40" of the pawl and the opposed tooth of 
the ratchet wheel. As the load is increased, the 
approximate center of rotation of the pawl with 
respect to the ratchet wheel will become localized 
at a point near the base of the tooth 40", after 
which all parts of the pawl may be‘regarded as 
being rotated about this center with respect to 
the ratchet wheel,‘ causing the center of the pawl 
to shift to a new position 025' and the driving 
surface of the tooth 40' to be separated from the 
adjacent tooth of the ratchet wheel, as indicated 
by broken lines in the diagram. As this rolling 
movement takes place, more and more of the 
increments of‘ the increase of the load must be 
transmitted through the tooth 40" to the ratchet 
wheel, and after separation takes place between 
the driving surface of the tooth 40' and the adja 
cent tooth 'of the ratchetywheel, the entire load 
will have to be transmitted through tooth 40" 
and the pawl becomes in effect a one-toothed 
pawl at the time when it is most essential that 
the load be divided between the two teeth. 

It will be appreciated that the change of posi 
tion of the parts due to distortion as represented 
in Fig. 9 has been materially exaggerated for 
purposes of clearness of illustration. 
In Fig. 10 is in like manner represented the 

effect of distortion of the parts of the ratchet 
wrench when subjected to load, "if constructed in 
accordance with the invention to be protected by 
this application. In this diagram the normal 
centers 024 and 025 of the ratchet wheel 24 and 
pawl 25 and the dimensions of the‘ pawl and 
ratchet wheel are so disposed that when no ap 
preciable force is being transmitted through the 
pawl to the ratchet wheel the tooth 40' will ‘be 
in contact with the opposite tooth of the ratchet’ 
wheel and the tooth 40" will be slightly separated 
from the surface of the adjacent tooth of the 
ratchet wheel, as indicated in full lines in the 
diagram. Under these conditions an increase in 
the force transmitted through the pawl to the 
ratghet wheel as an attempt is made to rotate the 
body portion of the wrench in a counterclockwise 
direction while the ratchet wheel is held in ?xed 
engagement with the work-piece to be rotated, 
causes the pawl to be rotated with respect to the 
ratchet wheel about a center near the base of the 
toothof the ratchet wheel which is in contact 
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with the tooth 40' of the pawl. As the strain to 
which the parts of the wrench are submitted in 
creases clue to the toggle-like action of the parts 
of the ratchet wheel and pawl between the centers 
024 and 025, the intervening part of the body 
portion of the wrench will be stretched or ex 
tended and the intervening portions of the pawl 
and ratchet wheel will be compressed, thus result 
ing in an effective spreading of the centers 024, 
025, as a consequence of which the center 025 
will be shifted to a new position 025’ and the 
tooth 40" of the pawl will be forcibly pressed 
against the surface of the adjacent tooth of the 
ratchet wheel, thus causing the forces trans 
mitted from the pawl to the ratchet wheel to be 
divided between the two teeth of the pawl and 
the teeth of the ratchet wheel with which they‘ 
make contact. In this case, 'as in the diagram il 
lustrated in Fig. 9, the amount of distortion 
which would actually occur in practice has been 
exaggerated. 
For best results the normal locations of the‘ 

centers 024 and 025 and the clearance between the 
tooth 40” and the adjacent tooth of- the ratchet 
wheel when the tip of the tooth 40’ is in contact 
with the tooth of the ratchet wheel with which it 
is paired should be such that the force trans— 
mitted to the ratchet wheel by the tooth 40" will 
equal the force transmitted to the ratchet wheel 
by the tooth 40’ when the wrench is carrying the 
maximum load which it is designed to carry. As 
the turning moment is ?rst applied to the work 
piece by the wrench the force transmitted from 
the pawl to the ratchet wheel would be relatively 
small and would substantially all be carried by 
the tooth 40' which is initially in contact with 
the adjacent tooth of the ratchet wheel. As the 
load increases, the load on tooth 40' would in 
crease, but at an early stage in the application 
of the forces a material portion would be thrown 
upon the tooth 40". Further increases of the 
turning moment would cause increments to be 
added to the tooth 40” more rapidly than to the 
tooth 40' until at some stage the forces trans 
.mitted by the two teeth would be equal. A still 
further increase of the load applied to the wrench 
might cause the force transmitted by the tooth 
40" to exceed the force transmitted by the tooth 
40'. The distribution of forces, however, would 
even then be far more favorable than that which 
results from the usual construction represented by 
Fig. 9 where the entire load is carried by one 

' tooth and the other tooth relieved altogether. 
The exact spacing of the centers and disposi 

tion of parts of the pawl and ratchet wheel to 
produce the required results would doubtless be 
dii?cult of determination mathematically. It 
has been found, however, by experience that it 
is perfectly practical to construct a test model 
having two teeth substantially in contact as in 
dicated in full lines in Fig.9 and subject the 
model to its normal working load while making 
close measurements of the distortion of the parts. 
By noting this distortion, and particularly the 
amount of spread of the centers 024, 025, the de 
sired conditions may be attained by giving the 

. centers a normal position such that, when ex 

70 

75 

tended under the load, two teeth of the pawl will 
be in effective contact with the adjacent teeth 
of the ratchet wheel. Having carefully made 
such tests for a wrench of any given size and 
material, any number of wrenches might" be 
manufactured without further experimental 
work. One set of experimental tests, however, 
would have to be made for each new type of 
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wrench involving changes of size, form and ma 
terials. It has been found that a mechanic of 
average skill who has been fully informed as to ; 
the principle of the herein disclosed invention and 
the results desired to be attained can quite read 
ily work out the proper placing of the centers 
of the pawl and ratchet wheel to cause the two 
teethof the pawl to share the transmitted forces 
when the wrench is carrying its normal load, by 
a series_ of experiments and measurements, as 
herein explained, without rendering the applica 
tion of the invention in the slightest degree bur 
densome or impractical. 
To a mechanic not informed as to the principle 

of the herein-described invention a wrench con 
structed in accordance with its teachings would 
give the appearance of having been carelessly 
made. One would erroneously conclude that the 
centers 024 and 025, Fig. 10, had been careless 
ly located too close together, but on examination 
of the parts of the wrench when subjected to 
strain it would be found that the two teeth of the 
pawl make accurate engagement with their mat 
ing teeth on the ratchet wheel at just the time 
when such engagement is most effetcive. This 
would not be true of the carefully constructed 
tool of the prior art the teeth of which are caused 
to make accurate engagement before the parts 
of the tool are subjected to their normal working 
strains with their attendant distortion. 
The invention is not intended to be limited to 

the speci?c form herein selected for purposes of 
illustration but should be regarded as including. 
modi?cations and variations thereof within the 
scope of the appended claims. 
What is claimed is: 
l. A ratchet wrench comprising a body mem 

-ber, a ratchet wheel rotatably mounted in said 
body member and provided with means for con 
nection ~with a machine element to be rotated, 
and a pawl movably mounted in said body mem 
ber and having two teeth to cooperatively en 
gage two of the teeth of said ratchet wheel, the 
effective centers of said wheel and pawl and the 
forms and relative dispositions of their engaging 
teeth being such that the initial force transmit 
ting engagement will be most effective between 
the pair of engaged teeth located nearest the 
imaginary line joining the centers of the ratchet 
wheel and the pawl and such that the ratio of the 
respective forces‘ transmitted betwen the two 
teeth of the pawl and the~pawl-engaging teeth of 
the ratchet wheel will approach unity as the turn 
ing moment transmitted from the body member 
to the ratchet wheel through the pawl is in 
creased from zero to a normal working load for 
the wrench. , 

2. A ratchet wrench comprising a body mem 
ber, a ratchet wheel rotatably mounted in said 
body member and provided with means for con 
nection with a machine element to be rotated, 
and a pawl movably mountedin said body mem 
ber and having two teeth to cooperatively engage 
two of the teeth of said ratchet wheel, the effective 
centers of said wheel and pawl and the forms and 
relative dispositions of their engaging teeth be 
ing such that the tooth of the pawl nearest the 
imaginary line which would connect the center 
of the ratchet wheel with the effective center 
of rotation of the pawl will be brought into ?rm 
contact with the tooth of the ratchet wheel with 
which it is paired when a slight turning moment 
is being transmitted through the pawl from the 
body member of the wrench to the ratchet wheel 
while the other of the two teeth of the pawl is 
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separated from the tooth of the ratchet wheel 
with which it is paired by a slight clearance, 
whereby, on increasing the turning moment 
transmitted from the body member through the 
pawl to the ratchet wheel, the resulting distor 
tion of the parts, as they are subjected to addi 
tional strain, will cause the second tooth of'the 
pawl to make contact with and be gradually 
brought into an increasingly effective engaging 
relation with the opposed tooth on the ratchet 
wheel and thereby cause a gradually increasing 
proportion of the added load to be transmitted 
to the ratchet wheel by the second tooth of the 
pawl as compared with that transmitted by the 
?rst-mentioned tooth. 

3. A reversible rachet wrench comprising a 
ratchet wheel, a pawl shiftable from one position 
to another to reverse its directional effectiveness 
with respect to the ratchet wheel, a manipulator 
by which the pawl may be shifted from one of its 
eifective positions to the other, resilient means in 
addition to and independent of said manipulator 
to move the pawl into and yieldingly hold it in 
engagement with the ratchet wheel when in either 
of its two e?ective positions, and a loose con 
nection between the manipulator and the pawl, 
the amplitude of free rotational movement be 
tween the pawl and the manipulator being not 
less than the angle through which the pawl must 
be rotated to move it from its e?ective tooth 
engaging position to a position clear of the teeth 
of the ratchet wheel. _ 

4. A reversible ratchet wrench, as de?ned by 
claim 3, of which the loose connection between 
the pawl and its manipulator comprises a cylin 
drical portion of the manipulator in a cylindrical 
opening in the pawl concentric with its effective 
center of rotation and ‘of a diameter such as to 
provide for free rotational movement," and a key 

5 
having portions extending into the pawl and 
manipulator respectively to limit the amplitude of 
their relative rotational movement, the opening 
for the key in at least one of said parts being 
greater than the portion of the key which extends 
into it to an extent dependent upon the amplitude 
of free relative rotational movement desired. 

5. A reversible wrench comprising a body mem 
ber, a ratchet wheel rotatably mounted in said 
body member, a reversible pawl mounted in a 
cylindrical opening in the body member and hav 
ing oppositely-disposed cylindrical surfaces con 
centric with the walls of the opening in which 
it is housed and of a diameter such as to pro 
vide for free rotational movement, a manipulator 
for said pawl comprising a cylindrical portion ex-Iv 
tending through a cylindrical opening in the pawl 
concentric with its center of rotation with re 
spect to the body member and of a diameter such 
as to provide for free rotational movement be 
tween the pawl and the manipulator, a manipula 
tor fastening means providing for relative rota 
tional movement between the manipulator and 
the body member and for preventing the separa 
.tion of one from the other, a head on the manipu 
lator to cover the pawl and hold it in place in 
the body member, and a loose key extending radi 
ally through openings in the cylindrical portion 
of the manipulator and an adjacent part of the 
pawl, the opening in the pawl having an outlet 
in one of its two opposed cylindrical surfaces 
through which the key may be inserted and with 
drawn, only when the pawl and manipulator are 
removed from the body member, the opening for 
the key in at least one of the two parts in 
which it is mounted being su?icientlyv large to 
provide for a limited amount of relative move 
ment between the pawl and the manipulator. 
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