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LOCKING WRENCH 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to open ended 

wrenches, and more particularly, but not by way of lim 
itation, to an open ended wrench which is effectively 
locked onto a hexagonal-headed threaded member en 
gaged thereby when torque is applied therethrough. 

2. Description of the Prior Art 
The prior art discloses many teachings of open ended 

wrench designs having special wrench head con?gura 
tions‘ to provide ratchet-type movement of the wrench 
on the hexagonal member or nut without removing the 
wrench from engagement therewith. Other wrench de 
signs have been disclosed for inhibiting the marring of 
the hexagonal member or nut when torque is applied 
through the wrench thereto. Representative examples 
of such art are the U.S. Pat to Wilder, No. 2,652,735, 
the U.S. Pat. to Hinkle, No. 3,243,775, and the U.S. 
Pat. to Evans, No. 3,620,107. Such wrench designs, 
however, have not effectively coped with the problem 
of slippage of an open ended wrench from the nut en 
gaged thereby when a great deal of torque is applied 
through the wrench to the nut. Such slippage is often 
occasioned by deformation of the surface of the nut 
being engaged through improper application of 
wrenches or the like over an extended period. Slippage 
between wrenches and hexagonal members are also 
frequent and extremely dangerous in oil ?eld work, es 
pecially on the floor of working drilling rigs where dril 
ling mud, oil, and other liquids are often interposed be 
tween the hexagonal member and the wrench head 
thereby reducing the grip of the wrench on the mem 
ber. 

SUMMARY OF THE INVENTION 

The present invention relates to an open ended 
wrench for use with a hexagonal-headed threaded 
member having a width between parallel sides desig 
nated by the symbol w, and having the length of each 
of the six sides designated by the symbol s. The wrench 
further includes a wrench head having a ?rst jaw por 
tion, a second jaw portion, and an interconnecting jaw 
portion therebetween de?ning a cavity for engaging the 
hexagonal head of the threaded member. The second 
jaw portion is sized such that it extends a distance be 
yond the adjacent side of the hexagonal head of the 
threaded member engaged thereby. The improvement 
comprises: a first head-engaging surface formed on the 
first jaw' portion proximate to the interconnecting por 
tion and extending a distance into the cavity with the 
?rst head-engaging surface engaging the adjacent side 
of the hexagonal head proximate to the end thereof ad— 
jacent to the interconnecting portion. A second head 
engaging surface is formed on the second jaw portion 
a distance from the interconnecting portion such that 
the second head-engaging surface engages the adjacent 
side of the hexagonal head adjacent to the end of the 
side remote from the interconnecting portion. An in 
clined surface is formed on the second jaw portion and 
extends inwardly into the cavity from a line of intersec 
tion with the second head-engaging surface adjacent to 
the end of the side of the hexagonal head remote from 
the interconnecting portion. The inclined surface ex 
tends into the cavity at an angle with the side of the 
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2 
hexagonal head adjacent thereto within the range of 1° 
to 60°, inclusive. 

It is, therefore, an object of the present invention to 
provide an open ended wrench for engagement of hex 
agonal headed threaded members which will not slip 
from engagement therewith when torque is applied 
therethrough to the threaded member. 
Another object of the present invention is to provide 

an open ended wrench which provides ratchet-type ac 
tion when applied to hexagonal headed threaded mem 
ber without removal therefrom which will not slip from 
engagement with the member when torque is applied _ 
therethrough to the threaded member. ‘ 
A further object of the present invention is to provide 

an open ended wrench which will not slip when applied 
to a hexagonal headed threaded member and is eco 
nomical to fabricate, structually sound and simple to 
operate. 
Other objects and advantages of the present inven 

tion will be evident from the following detailed descrip 
tion when read in conjunction with the accompanying 
drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a side elevation view of a wrench con 
structed in accordance with the present invention. 
FIG. 2 is a side elevation view of another embodi 

ment of a wrench constructed in accordance with the 
present invention. 
FIG. 3 is a side elevation view of a ratchet-type 

wrench constructed in accordance with the present in 
vention. 
FIG. 4 is a partial side elevation view of a slightly 

modi?ed lower jaw portion of the ratchet-type wrench 
illustrated in FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawing, and to FIG. 1 in partic 
ular, the reference character 10 generally designates an 
open ended locking wrench constructed in accordance 
with the present invention. The Wrench 10 includes a 
wrench head 12 and a wrench handle or shaft 14 
?xedly secured to the wrench head 12. The handle 14 
may be of any suitable size and shape and, therefore, 
is not shown in detail. 
The wrench head 12 includes a ?rst or upper jaw por 

tion 16, a second or lower jaw portion 18 and an inter~ 
connecting portion 20 extending between the upper 
and lower jaw portions 16 and 18. 
The jaw portions 16 and 18 and "the interconnecting 

portion 20 define a hexagonal-headed threaded mem 
benengaging cavity 22. An interconnecting surface 24 
is formed on the interconnecting portion 20 adjacent to 
the cavity 22. The surface 24 includes a ?rst straight 
portion 26 and a second straight portion 28. The ?rst 
and second straight portions 26 and 28 intersect at an 
angle 29 approximately equal to 120°. The upper jaw 
portion 16 includes a first concave surface 30 formed 
thereon adjacent to the cavity 22 and intersecting at 
one end thereof the ?rst straight portion 26. A ?rst 
head-engaging surface 32 is formed on the upper jaw 
portion 16 adjacent to the cavity 22 with one end por 
tion thereof intersecting the opposite end portion of the 
?rst concave surface 30. The opposite end portion of 
the ?rst head~engaging surface 32 intersects one end 
portion of a ?rst inclined surface 34 formed on the 
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upper jaw portion 16 adjacent to the cavity 22. The 
first inclined surface 34 is inclined outwardly from the 
?rst head engaging surface 32 to engage one end por 
tion of the ?rst straight jaw surface 36. The opposite 
end portion of the ?rst straight jaw surface 36 inter 
sects the outer end 38 of the upper jaw portion 16 
thereby de?ning the outer extremity of the upper jaw 
portion 16. 
A second concave surface 40 is formed on the lower 

jaw portion 18 with one end portion thereof intersect 
ing the second straight portion 28 of the interconnect 
ing surface 24. The opposite end portion of the second 
concave surface intersects one end portion of a second 
head-engaging surface 42 formed on the lower jaw por 
tion 18 adjacent to the cavity 22. The opposite end por 
tion of the second head-engaging surface 42 intersects 
one end portion of a second inclined surface 44 which 
extends inwardly therefrom. The opposite end portion 
of the second inclined surface 44 intersects one end 
portion of a second straight jaw surface 46 formed on 
the lower jaw portion 18 adjacent to the cavity 22. The 
opposite end portion of the second straight jaw surface 
46 intersects the outer end portion 48 of the lower jaw 
portion 18 thereby de?ning the outer extremity of the 
lower jaw portion 18. 
The reference character 50 designates a hexagonal 

headed threaded member or nut having a width be 
tween opposite parallel sides designated by the symbol 
w. The length of each of the six sides of the nut 50 is 
designated by the symbol s. The nut 50 is shown in FIG. 
1 properly engaged in the cavity 22 with the wrench 10 
in position to impart counterclockwise torque thereto. 
The ?rst and second straight jaw surfaces 36 and 46 

lie in parallel planes which are perpendicularly spaced 
apart a distance within a range equal to 1.0 to 1.25 
times the dimension w, and preferably approximately 
1.02 times the dimension w. The ?rst inclined surface 
34 intersects the ?rst straight jaw surface 36 at an angle 
52 within the range of 1° to 90°, inclusive, and prefera 
bly approximately 7°. The ?rst head-engaging surface 
32 lies in a plane substantially parallel to the ?rst 
straight jaw surface 36 and is spaced inwardly there 
from a perpendicular distance approximately equal to 
0.04 times the dimension w. The line of intersection be 
tween the ?rst head-engaging surface 32 and the ?rst 
inclined surface 4 is spaced at distance approximately 
equal to 0.25 times the dimension s from the line of in 
tersection ‘of the ?rst straight portion 26 of the inter 
connecting surface 24 and the ?rst concave surface 30. 
The length of the first head-engaging surface 32 is 
within a range equal to 0.05 to 0.08 times the dimen 
sion w, and is preferably approximately 0.08 times the 
dimension w. The radius of the arcuately shaped ?rst 
concave surface 30 is approximately equal to 0.04 
times the dimension w. 
The second inclined surface 44 intersects the second 

straight jaw surface 46 at an angle 54 within the range 
of 1° to 60°, inclusive, and is preferably approximately 
7°. The second head-engaging surface 42 intersects the 
second inclined surface 44 along a line spaced a linear 
distance approximately equal to the dimension s from 
the line of intersection between the second concave 
surface 40 and the second straight portion 28 of the in 
terconnecting surface 24. The second head-engaging 
surface 42 forms an angle 56 between the adjacent side 
58 of the nut 50. The angle 56 lies within a range of 
from 0° to 60°, inclusive, and is preferably 0°. 
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4 
The second concave surface 40 is arcuately shaped 

and is de?ned by a radius of curvature swung from the 
line of intersection between the ?rst head-engaging sur 
face 32 and the ?rst inclined surface 4. The radius of 
curvature of the second concave surface 40 lies within 
a range of 1.0 to 1.06 times the dimension w, inclusive, 
and is preferably approximately 1.06 times the dimen 
sion w. 

OPERATION OF THE PREFERRED EMBODIMENT 

To operate the wrench 10, the wrench is placed on 
a nut 50 by the operator by sliding the upper and lower 
jaw portions 16 and 18 onto a pair of opposite parallel 
sides of the nut 50. The nut 50 is fully seated in the cav 
ity 22 when the ?rst and second straight portions 26 
and 28 of the interconnecting surface 24 engage the ad 
jacent sides of the nut 50. The operator then applies 
force to the handle 14 of the wrench 10 in a downward 
direction as viewed in FIG. 1 thereby imparting coun 
terclockwise torque to the nut 50. 

It should be noted that when the wrench is fully en 
gaged on the nut 50, and counterclockwise torque is 
applied thereto, the ?rst head-engaging surface 32 en 
gages the adjacent side of the nut 50 at a point approxi 
mately 0.18 to 0.20 times the dimension s from the cor 
ner of the nut 50 adjacent to the ?rst straight portion 
26. This spacing prevents the wrench 10 from deform 
ing the corner of the nut 50. 

It should also be noted that as counterclockwise 
torque is applied to the nut 50, the second inclined sur 
face 44 extends inwardly into the cavity 22 just beyond 
the corner of the nut 50 adjacent thereto. This chrac 
teristic of the second inclined surface 44 prevents the 
nut 50 from slipping from the grasp of the wrench 10 
as long as counterclockwise torque is being applied. 
This con?guration provides effective locking of the 
wrench 10 on the nut 50 throughout the full range of 
torque application which can be applied to the nut 50 
by the wrench 10. 
When the operator desires to remove the wrench 10 

from the nut 50, he need only terminate the application 
of counterclockwise torque to the nut 50 and the 
wrench 10 may then be freely removed from the nut 
50. 

DESCRIPTION OF THE EMBODIMENT OF FIG. 2 

FIG. 2 illustrates a slightly modi?ed wrench 10a 
wherein the angle 52 is shown to be approximately 7°. 
The angle 54 between the second inclined surface 44 
and the second straight jaw surface 46 is shown to be 
approximately 25°. 
The slightly modi?ed second head-engaging surface 

42a lies in a plane parallel to the plane of the second 
straight jaw surface 46 with the planes being spaced 
apart a distance approximately equal to 0.04 times the 
dimension w. The radius of the second concave surface 
40 is approximately equal to 1.0 times the dimension w 
and is swung from the line of intersection between the 
?rst head-engaging surface 32 and the ?st inclined sur 
face 34. 

It should be noted that elements shown in FIG. 2 
which are identical to those previously described for 
the embodiment of FIG. 1 are designated by identical 
reference characters. Operation of the embodiment of 
FIG. 2 is substantially identical to that described for the 
embodiment of FIG. 1 and therefore, will not be de 
scribed in detail again. 
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DESCRIPTION OF THE EMBODIMENT OF FIG. 3 

In FIG. 3 the reference character 60 generally desig 
nates a ratchet-type open ended locking wrench having 
a wrench head 62 and a wrench handle or shaft 64 
?xedly secured to the wrench head 62. The wrench 
head 62 comprises a ?rst or upper jaw portion 66 and 
a second or lower jaw portion 68 with an interconnect 
ing portion 70 disposed therebetween. The upper and 
lower jaw portions 66 and 68 and the interconnecting 
portion 70 de?ne a hexgonal-headed threaded mem 
ber-engaging cavity 72. 
An interconnecting surface 74 is formed on the inter 

connecting portion 70 adjacent to the cavity 72. The 
interconnecting surface 74 includes a ?rst straight por 
tion 76 and a second straight portion 78 with a concave 
portion 80 disposed therebetween and interconnecting 
the ?rst and second straight portions 76 and 78. 
A ?rst concave surface 82 is formed on the upper jaw 

portion 66 and intersects at one end thereof the ?rst 
straight portion 76. A ?rst head-engaging surface 84 is 
formed on the upper jaw portion 66 adjacent to the 
cavity 72 and communiates with the opposite end of 
the ?rst concave surface 82. A ?rst ratchet relief con 
cave surface 86 is formed in the upper jaw portion 66 
and communicates at one end thereof with the ?rsg 
head-engaging surface 84. A ?rst outer jaw portion 88 
communicates between the ?rst ratchet relief concave 
portion 86 and the outer end portion 90 of the upper 
jaw portion 66 thereby de?ning the outer extremity of 
the upper jaw‘portion 66. 
A straight jaw surface 92 is formed on the lower jaw 

portion 68 with one end thereof intersecting the outer 
end portion 94 of the lower jaw portion 68 thereby de 
?ning the outer extremity of the lower jaw portion 68. 
The straight jaw surface 92 is adjacent to the cavity 72. 
An inclined surface 96 intersects the straight jaw sur 
face 92 at an angle 98 within the range of 1° to 60°, in 
clusive, and preferably approximately 7°. A second 
head-engaging surface 100 is formed on the lower jaw 
portion 68 adjacent to the cavity 72 and intersects at 
one end thereof the second straight portion 78 of the 
interconnecting surface 74. The second head-engaging 
surface 100 and the straight jaw surface 102 are inter 
connected by a second ratchet relief concave surface 
104. 
A hexagonal-headed threaded member or nut 50 is 

shown in FIG. 3 in engagement with the wrench 60.‘ 
The distance between opposite parallel sides of the nut 
50 is designated by the dimension w. The length of each 
of the six sides of the nut 50 is designated by the symbol 
s. 

The line of intersection between the inclined surface 
96 and the second head-engaging surface 100 is adja 
cent to one corner of the nut 50 and is linearly spaced 
from the line of intersection between the second 
straight portion 78 of the interconnecting surface 74 
and the straight jaw surface 102 a distance approxi 
mately equal to s. It should be noted that the plane of 
the side 58 of the nut 50 adjacent to the lower jaw por 
tion 68 is substantially parallel to the plane of the 
straight jaw surface 92 formed on the lower jaw portion 
68. The perpendicular spacing between the plane of the 
side 58 of the nut 50 and the straight jaw surface 92 is 
approximately equal to 0.04 times the dimension w. 
The angle 106 between the second head-engaging 

surface and the plane of the side 58 of the nut 50 is 
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6 
within the range of 0° to 60°, inclusive, and is prefera 
bly 0°. 

OPERATION OF THE EMBODIMENT OF FIG. 3 

To operate the wrench 60, the operator slides the 
upper and lower jaw portions 66 and 68 along a pair of 
parallel sides of the nut 50 until the nut 50 engages the 
interconnecting surface 74. By turning the wrench 60 
in a counterclockwise direction, as viewed in FIG. 3, 
the operator can impart counterclockwise torque to the 
nut 50 through the ?rst and second head-engaging sur 
face 84 and 100. While counterclockwise torque is 
being applied, as described, to the: nut 50 the wrench 
60 is effectively locked thereon through the action of 
the inclined surface 96 which extends inwardly into the 
cavity 72 beyond the corner of the nut 50 adjacent 
thereto. 
The operator can ratchet the wrench 60 freely about 

the nut 50 by revolving the wrench 60 in a clockwise ' 
direction about the nut 50 thereby unlocking the 
wrench 60 from the nut 50. The operator may then ob 
tain another grip on the nut 50 with the wrench 60 by 
again revolving the wrench 60 in a counterclockwise 
direction relative to the nut 50 thereby imparting a 
counterclockwise torque to the nut‘ 50 again through 
the ?rst and second head-engaging surfaces 84 and 
100. 
The operator may relase and remove the wrench 60 

from the nut 50 by revolving the wrench 60 a small 
amount in a clockwise direction thereby releasing the 
grip of the wrench 60 on the nut 50 and eliminating the 
locking action of the inclined surface 96, and remove 
the wrench 60 from the nut 50 by sliding it therefrom. 

DESCRIPTION OF THE EMBODIMENT OF FIG. 4 

FIG. 4 illustrates a slightly modi?ed wrench 60a in 
which the lower jaw portion 68a is con?gured slightly 
differently from the lower jaw portion 68 of the wrench 
60 as illustraed in FIG. 3. Elements identical to those 
shown in FIG. 3 will utilize identical refernce charac 
ters. . 

The angle 98 between the inclined surface 96 and the 
straight jaw surface 92 is shown to be approximately 
25°. The angle 106 between the second-head engaging 
surface 100 and the adjacent side 58 of the nut 50 is 
shown to be approximately 0". An arcuately shaped 
concave surface 108 intersects at one end thereof the 
second straight portion 78 of the interconnecting sur 
face 74, and intersects at the opposite end thereof the 
second head-engaging surface 100. The radius of cur 
vature of the arcuately shaped concave surface 108 is 
approximately 1.0 times the dimension w and is swung 
from the point of contact between the ?rst head~ 
engaging surface 84 and the adjacent side of the nut 50. 
Operation of the wrench 60a is identical to the opera 

tion previously described for the wrench 60 and will, 
therefore, not be described in detail again. 

‘ From the foregoing it will be readily apparent that 
the present invention provides an improved open 
ended wrench for engagement of hexagonal headed 
threaded members which will not slip from engagement 

- therewith when torque is applied therethrough to the 

65 

threaded member engaged thereby. The present inven 
tion further provides an improved open ended wrench 
wherein ratchet-type action may be: applied to a hexag~ 
onal headed threaded member without removal there 
from while preventing slippage of the wrench from en 
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gagement with the member when torque is applied 
therethrough to the threaded member. 

It will be readily apparent to those skilled in the art 
that, while the wrenches described in detail herein are 
speci?cally con?gured for use with hexagonal-headed 
members, the novel aspects of the jaw faces are equally 
applicable to wrenches for engaging the heads of 
threaded members having more or less than six sides. 
Such threaded members may have four, eight, 10, or 12 
sides, for instance. It is fully intended that the scope of 
the present invention not be limited to use with hexa 
gonal-headed members only. 
Changes may be made in the combination and ar 

rangement of parts or elements as heretofore set forth 
in the speci?cation and shown in the drawing without 
departing from the spirit and scope of the present in 
vention. 
What is claimed is: 
1. In an open ended wrench for engaging the head of 

a threaded member or the like, said head having a 
width between parallel sides designated by the symbol 
w, and having a length of each of the sides designated 
by the symbol s, said wrench including: a wrench head 
having a ?rst jaw portion, a second jaw portion, and an 
interconnecting portion therebetween de?ning a cavity 
for engaging the head of said threaded member, said 
second jaw portion being sized such that it extends a 
distance beyond the adjacent side of the head of said 
threaded member engaged thereby, the improvement 
comprising: 

a ?rst head-engaging surface formed on said ?rst jaw 
portion proximate to said interconnecting portion 
and extending a distance into said cavity, said ?rst 
head-engaging surface engaging the adjacent side 
of the head proximate to the end thereof adjacent 
to said interconnecting portion; 

a second head-engaging surface formed on said sec 
ond jaw portion a distance from said interconnect 
ing portion such that said second head-engaging 
surface engages the adjacent side of said head adja 
cent to the end of said side remote from said inter 
connecting portion; ' 

an inclined surface formed on said second jaw por 
tion and extending inwardly into said cavity from 
a line of intersection with said second head 
engaging surface adjacent to the end of the side of 
said head remote from said interconnecting por 
tion, said inclined surface extending into said cav 
ity at an angle with the side of said head adjacent 
to said second jaw portion within the range of 1° to 
60°, inclusive; and 

’ wherein the line of intersection between said inclined 
surface and said second head-engaging surface is 
spaced a distance approximately equal to the di 
men-sion “s” from the line of intersection in said 
cavity between said second jaw portion and said in 
terconnecting portion. 

2. An open ended wrench for use with a hexagonal 
headed threaded member or the like wherein the width 
of the hexagonal head of said member between parallel 
sides is designated by the symbol w, and the length of 
each of the six sides of the hexagonal head is designated 
by the symbol s, comprising: 

a wrench head including a ?rst jaw portion, a second 
jaw portion and an interconnecting portion extend 
ing therebetween, said ?rst and second jaw por 
tions and said interconnecting portion de?ning a 
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cavity for engaging the hexagonal head of said 
threaded member, said second jaw portion being 
sized such that it extends a distance beyond the ad 
jacent side of the hexagonal head of said threaded 
member engaged thereby; 

an interconnecting surface having opposite end por 
tions formed on said interconnecting portion adja 
cent to said cavity and having the ?rst end portion 
thereof intersecting said ?rst jaw portion and hav 
ing the second end portion thereof intersecting said 
second jaw portion; 

a first concave surface having opposite end portions 
formed in said ?rst jaw portion adjacent to said 
cavity, one end portion of said concave surface in 
tersecting the ?rst end portion of said intercon 
necting surface, said ?rst concave surface being 
shaped such that it will not contact the hexagonal 
head of said threaded member when operatively 
engaged by said wrench; 

a second concave surface having opposite end por 
tions formed in said second jaw portion adjacent to 
said cavity, one end portion of said second concave 
surface intersecting the second end portion of said 
interconnecting surface, said second concave sur 
face being shaped such that it will not contact the 
hexagonal head of said threaded member when op 
eratively engaged by said wrench; 

a ?rst head-engaging surface having opposite end 
portions formed on said ?rst jaw portion adjacent 
to said cavity, one end portion of said ?rst head 
engaging surface intersecting the opposite end por 
tion of said ?rst concave surface with said first 
head-engaging surface extending from the line of 
intersection with said ?rst concave surface a dis 
tance within the range of 0.04 to O_l0 times the di 
mension w, inclusive, and providing a substantially 
?at surface for operatively engaging one of the six 
sides of the hexagonal head of said threaded mem 
ber; 
?rst inclined surface having opposite end portions 
formed on said ?rst jaw portion adjacent to said 
cavity, one end portion of said ?rst inclined surface 
intersecting the opposite end portion of said ?rst 
head-engaging surface with said ?rst inclined sur 
face being inclined outwardly from said first head 
engaging surface at an angle within the range of 1° 
to 90°, inclusive; 
?rst straight jaw surface having opposite end por 
tions formed on said ?rst jaw portion adjacent to 
said cavity, one end portion thereof intersecting 
the opposite end portion of said ?rst inclined sur 
face with said ?rst straight jaw surface extending 
from said ?rst inclined surface in a plane substan 
tially parallel to the plane of said ?rst head 
engaging surface and with the opposite end of said 
?rst straight jaw surface de?ning the outer extrem 
ity of said ?rst jaw portion and the cavity adjacent 
thereto; 

a second head-engaging surface having opposite end 
portions formed on said second jaw portion adja 
cent to said cavity, one end portion of said second 
head-engaging surface intersecting the opposite 
end portion of said second concave surface, said 
second head-engaging surface being substantially 
parallel to said ?rst head engaging surface; 
second inclined surface having opposite end por 
tions formed on said second jaw portion adjacent 
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vto said cavity, one end portion of said second in— 
clined surface intersecting the opposite end portion 
of said second head-engaging surface with said sec 
ond inclined surface being inclined inwardly from 
said second head-engaging surface; 
second straight jaw surface having opposite end 
portions formed on said second jaw portion adja 
cent to said cavity of said second straight jaw sur 
face intersecting the opposite end of said second 
inclined surface with said second straight jaw sur 
face exending from said second inclined surface in 
a plane substantially parallel to the plane of said 
?rst straight jaw surface and spaced therefrom a 
distance within a range equal to 1.0 to 1.25 times 
the dimension w and with the opposite end of said 
second straight jaw surface defining the outer ex 
tremity of said second jaw portion and the ‘cavity 
adjacent thereto; 

wherein the linear distance from the line of intersec 
tion between said second concave surface and the 
second end portion of said interconnecting surface, 
and the line of intersection between said second 
head-engaging surface and said second inclined 
surface is substantially equal to the dimension s; 
and 

wherein said second inclined surface de?nes an angle 
with said second straight jaw section within the 
range of 1° to 60°, inclusive. 

3. A wrench as de?ned in claim 2 wherein: 
said second concave surface is arcuately shaped and 
has a radius of curvature within the range of 1.0 to 
1.06 times the dimension w, inclusive, said radius 
being swung from the intersection of one end por 
tion of said ?rst inclined surface with the opposite 
end portion of said ?rst head-engaging surface. 

4; A wrench as de?ned in claim 3 wherein: 
said ?rst concave surface is arcuately shaped and has 

a radius of curvature of approximately 0.04 times 
the dimension w. 

5. A wrench as de?ned in claim 2 wherein: 
said ?rst concave surface is arcuately shaped and has 

a radius of curvature of approximately 0.04 times 
the dimension w; 

said second concave surface is arcuately shaped and 
has a radius of curvature of approximately 1.06 
times the dimension w, said radius being swung 
from the line of intersection of one end portion of 
said ?rst inclined surface with the opposite end 
portion of said ?rst head-engaging surface; 

said ?rst head-engaging surface extends from the line 
of intersection with said ?rst concave surface a dis 
tance approximately equal to 0.05 times the dimen 
sion w; 

said first inclined surface is inclined outwardly from 
said ?rst head engaging surface at an angle of ap 
proximately 7°; 

said second straight jaw surface is spaced from said 
?rst straight jaw surface a distance approximately 
equal to 102 times the dimension w; and 7 

said second inclined surface de?nes an angle with 
said second straight jaw surface of approximately 
7°. 

6. A wrench as de?ned in claim 2 wherein: 
said ?rst concave surface is arcuately shaped and has 
a radius of curvature of approximately 0.04 times 
the dimension w; 
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10 
said second concave surface is arcuately shaped and 
has a radius of curvature of approximately 1.00 
times the dimension w, said radius being swung 
from the line of intersection of one end portion of 
said ?rst inclined surface with the opposite end 
portion of said ?rst head-engaging surface; 

said ?rst head-engaging surface extends from the line 
of intersection with said ?rst clonave surface a dis 
tance approximately equal to 008 times the dimen 
sion w; 

said ?rst inclined surface is inclined outwardly from 
said ?rst head-engaging surface at an angle of ap 
proximately 7°; 

said second straight jaw surface is spaced from said 
?rst straight jaw surface a distance approximately 
equal to 1.02 times the dimension w; and 

said second inclined surface de?nes an angle with 
said second straight jaw surface of approximately 
35°. 

7. An open ended wrench as. de?ned in claim 1 
wherein the angle between said inclined surface and 
the side of said head adjacent to said second jaw por 
tion is approximately 7°. ' 

8. An open ended wrench as de?ned in claim 1 
wherein said second head-engaging surface is substan~ 
tially planar and lies in a plane substantially parallel to 
the adjacent side of said head engaged thereby. 

9. An open ended wrench as de?ned in claim 8 
wherein said ?rst head-engaging surface is planar and 
lies in a plane substantially parallel to the plane ‘of said 
second head-engaging surface with the perpendicular 
distance between the respective planes of said first and 
second head-engaging surfaces being approximately 
equal to the dimension w. 

10. In an open ended wrench for engaging the head 
of a threaded member or the like, said head having a 
width between parallel sides designated by the symbol 
w, and having the length of each of the sides designated 
by the symbol s, said wrench including: a wrench head 
having a ?rst jaw portion, a second jaw portion, and an 
interconnecting portion therebetween defining a cavity 
for engaging the head of said threaded member, said 
second jaw portion being sized such that it extends a 
distance beyond the adjacent side of the head of said 
threaded member engaged thereby, the improvement 
comprising: 

?rst head-engaging surface means formed on said 
?rst jaw portion proximate to said interconnecting 
portion for engaging the adjacent side of the head 
proximate to the end thereof adjacent to said inter 
connecting portion; 

second head-engaging surface means formed on said 
second jaw portion a distance ‘from said intercon~ 
necting portion for engaging the adjacent side of 
said head adjacent to the end of said side remote 
from said interconnecting portion; 

an inclined surface formed on said second jaw por 
tion and extending inwardly into said cavity from 
a line of intersection with said second head 
engaging surface means adjacent to the end of the 
side of said head remote from said interconnecting 
portion, said inclined surface extending into said 
cavity at an angle with the side of said head adja 
cent to said second jaw portion within the range of 
1° to 60°, inclusive; ‘and 

wherein the line of intersection between said inclined 
surface and said second head-engaging surface 
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means is spaced a distance approximately equal to 
the dimension s from the line of intersection in said 
cavity between said second jaw portion and said in 
terconnecting portion. 

11. An open ended wrench as de?ned in claim 10 
wherein the angle between said inclined surface and 
the side of said head adjacent to said second jaw por 
tion is approximately 25°. 

12. An open ended wrench as de?ned in claim 10 
wherein said second head-engaging surface means is 10 

25 

35 

45 

50 

55 

65 

12 
substantially planar and lies in a plane substantially par 
allel to the adjacent side of said head engaged thereby. 

13. An open ended wrench as de?ned in claim 12 
wherein said ?rst head-engaging surface means is pla 
nar and lies in a plane substantially parallel to the plane 
of said second head-engaging surface means with the 
perpendicular distance between the respective planes 
of said ?rst and second head-engaging surface means 
being approximately equal to the dimension w. 

* * * * * 
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