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Patented June 15, 1954 
2,680,985 

UNITED STATES PATENT OFFICE 
2,680,985 

OPEN ENE) WRENCR4 

Herbert L. Fish, Los Angeles, Calif., assignor to 
Tubing Appliance Ce. Inc., Los Angeles, Calif., 
a corporation of California, 

Original application March 10, 1947, Seria No. 
733,533, now Patent No. 2,578,687, dated De 
cember 18, 1951. Divided and this application 
December 11, 1952, Serial No. 261,105 

(CE. 81-17) 2 Claims. 

This invention relates to wrenches and more 
particularly to open end Wrenches of the re 
versible type. 

This application is a division of my parent 
application Serial No. 733,533, filed March 10, 
1947, which issued on December 18, 1951, as Pat 
ent No. 2,578,687, entitled Split Ratchet Socket 
Wrench. 
This invention relates to socket Wrenches and 

more particularly to a split form of Socket Wrench 
particularly adapted for use in difficult applica 
tions such as to encircle tubing, conduit, cable, 
shafting and the like in close quarters where 
Wrenches of ordinary construction can not be 
used. 
Wrenches previously intended for a similair 

purpose have been of too bulky or rugged Con 
struction for closest types of work and their 
vulnerability to spreading under heavy loads has 
made them of limited adaptability, and general 
ly cumbersome in use as well as uneconomical in 
production. A split or tubing type Wrench with 
a universally manipulatable handle, whose op 
erating parts are of small compass, and which 
can sell within the competitive price range of : 
more conventional types of wrenches, has not 
hitherto been successfully made. Heretofore, 
Wrenches of the general type intended by this 
invention, if made at all, have required massive 
jaws and a bulky, non-adaptable and rigid con 
Struction to provide adequate strength for 
Sustaining the extraordinary stresses to which 
this type of equipment is often subjected. 
This invention therefore has for an object the 

provision of a Wrench of the ratchet type utiliz 
ing Split Sockets combining maximum strength 
and adaptability with minimum overall dimen 
Sions for accomplishment of the desired purposes 
herein referred to. Another object of my in 
Wention is to provide a combined Wrench head 
and fully adjustable torque handle, all parts 
of which are quickly and easily assembled. 

It is another object of the invention to pro 
vide a wrench for use on tube fittings allowing 
maximum clearance for working around obstruc 
tions and in restricted locations. 

It is another object of the invention to pro 
vide a simplified and sturdy assembly of socket 
Wrench head and adjustable handle. 

Referring to the drawings: 
Figure 1 is an elevational view of a preferred 

embodiment of this invention showing in dotted 
outline alternate relative positions of the Wrench, 
head, Socket and handle respectively. 

Figure 2 is a view on the line 2-2 of Figure 1. 
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Figure 3 is a view on the line 3-3 of Figure 1. 
Figure 4 is an enlarged view of the Wrench 

body or head similar to Figure 2, the cover be 
ing removed to show the Working parts. 

Figure 5 is a fragmentary, enlarged view of a 
portion of the socket-driving construction. 

Figure 6 is a sectional elevational view on the 
line 6-6 of Figure 4. 

Figure 7 is a reduced view similar to Figure 4, 
but showing the operative parts in a different 
functional relationship. 

Figure 7 d is an enlarged sectional view on the 
line d-d, of Figure 7. 

Figure 8 is a view similar to Figure 7, but show 
ing the parts in a Subsequent operative position. 

Figure 9 is an elevational View of the Wrench 
as used. 

Figure 10 is an elevational view of the adjust 
able handle of the torque Wrench on a modified 
head. 
Figure 11 is a plan view of a modified head. 
Referring more particularly to the drawings, a 

Wrench head generally designated by the numeral 
20 may be provided with a handle 2 optionally 
pivotal through an angle of 180° by means of a 
knuckle 22 and provided, if desired, with a cross 
bar 23 extensible to any desired extent through 
a Suitably formed hole 24 in the handle through 
Which the cross bar 23 is slidable or completely 
Withdrawable. The end of the handle adjacent 
the head 2 is preferably provided with a square 
end 25 equipped with a spring urged ball 26 and 
is adapted for engagement in a corresponding 
ly Shaped opening 2 in the wrench head. The 
Wrench head may, but need not, be provided with 
a suitable concavity 27 for the reception of the 
ball 26, as is conventional in similar forms of 
construction. Other customary features of the 
handle may include knurling 28 of the hand grip 
Or reducing Shank portions 29. 
The head 2 comprises a preferably oval shaped 

body portion 32 formed at one end with a slot 
33 adapted for the accommodation of conduit 34 
(Figure 9) or the like. The slot 33 is in con 
munication with a bore 35 extending, like the 
slot 33, throughout the thickness of the body 32. 

Rotatably mounted within the bore 33, in a 
manner to be described, is a hub or ratchet 
Wheel 3 formed with a slot 38, corresponding 
to the slot 33, communicating with a hollow cen 
tral portion 39. The hub 37 is provided with 
full-width, notch-like grooves 4 and teeth 42 
circumferentially about its entire unslotted 
periphery. The hub is further formed with an 
arcuate Socket receptor face 43 preferably ter 
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minating in substantially hook shaped driving 
faces 44 and 45, thereby providing a recess for 
the slidable reception of a shank 46 of any Se 
lected work engaging member such as the socket 
A. Surrounding the bore 35 preferably upon one 
side 50, herein arbitrarily designated as the "bot 
tom' of the wrench body, an annular flange 52 
is preferably formed bounded by a concentrican 
nular groove 53. Said groove is continuous upon 
one of its Walls with a Wall 55 of the body 32. 
The hub 37 is normally rotatable within the 

bore 35 and may be guided for such purpose as 
Well as Strongly reinforced by a concentric an 
nular shoulder or flange 56 complementary to 
the annular groove 53 and an annular groove 57 
complementary to the annular fange 52. 

Leaf shaped pawls 65 and 6 having bearing 
ends 62 are disposed within suitable bores or re 
cesses 63 and 64, respectively, in one end of the 
body in a manner to turn the hub fron a side 
remote from the slot 35. These are normally 
targed into engagement with the teeth 42 at their 
operative edges 65 as by means of pyramid shaped 
coil springs or the like 66. It will be seen that 
the orientation of the pawls is Such that rota 
tion of the hub is permitted in only one direc 
tion. In order to reverse the direction of effec 
tive rotation of the hub and therefore of the 
Wrench, it is necessary to reverse the relative 
position of the socket as illustrated in Figure 
in dotted outline and as further elaborated be 
OW. 
The sockets, such as Socket is, Inay be of all 

standard sizes and of any conventional construc 
tion upon their nut engaging end and may, 
for example, be formed with an outer wall and 
any conventional number of facets 2. The sock 
ets may be of any desired depth and are most 
desirably provided, as heretofore stated, with an 
axially disposed shank 46 of arcuate shape, an 
inner face 6 of Which confronts the Space 39, 
and an outer face of which is normally con 
tiguous with the inner face A3 of the hub 3. 

it is to be noted that the Shank 48 terminates 
at each side in acute angles 8 and 9 forming 
by driven faces 89 and 8, respectively. Angles 
8 and 9 on the driven shank are more acute 
than those formed by the corresponding driving 
faces 45 and A4, respectively, on the hub 37 (as 
disclosed most clearly in Figure 5). By this 
In eans potentially distorting contact between the 
Shank 45 and the points 82 and 83 on the driv 
ing hooks 84 and 35, respectively, is prevented. 
Thus, the hooks 84 and 85, although subject to 
a great deal of direct strain, will not be peened 
Over at said points, nor the hooks bent out of 
line. Instead the torquing forces will be direct 
ly absorbed by the innermost angles of the hooks, 
avoiding the usual and undesired spreading of 
the hub and socket. 
The end 86 of the body 32 opposite from the slot 

33 is, as Stated, adapted for the handle 2 and 
is furthermore preferably drilled and tapped as 
at 87 for the 1reception of any suitable securing 
means such as screws 88 extending through an 
appropriately shaped cover 89 which is preferably 
nested in a similarly shaped recess 9 formed in 
the top side 9 of the body 32. In this manner 
the cover 89 is made flush with the top of the 
Wrench body. 
The cover 89 serves not merely to form one side 

of the Wrench head but also serves to retain the 
pawls 60 and 6 in place. It, moreover, serves 
to retain the hub 37 in proper position and with 
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4 
in the groove 53 and upon the annular flange 52. 
Removal of the cover renders all of these parts 
accessible and readily removable for replacement 
or repair. 
The sockets, through their shanks 46, may be 

retained within the hub either through friction 
alone or as by means of a spring urged ball 92 
in a similar mannel' to the retention of the han 
dle within the wrench head by the spring urged 
ball 26. . 
The Wrench as thus formed comprises a coin 

pact unit into which a socket 4 may be fit from 
either the top side or the bottom side of the head 
and made to rotate in a corresponding clockwise 
or counterclockwise motion, respectively, as de 
Sired. Operation 
In the use of this new and improved Wrench 

as disclosed in Figures 1 through 9, as for ex 
ample, where a coupling or packing nut 95 upon 
a conduit 34 (Figure 9) must be removed al 
though disposed closely between like structures 
96 and 9 in a manifold or the like, a socket 7 
of proper size corresponding to the nut 95 is se 
lected and inserted into the hub 3 from the top 
side 9 of the body. The handle 2 may then 
be inserted into the opening 2 from either side 
of the Wrench head and may then be extended 
either radially in the manner of a torque Weich, 
or vertically, utilizing the cross bar 23 or, if de 
sired, the handle may be positioned at any con 
venient intermediate angle. 

In order to slip the wrench over the conduit 
34 it will be necessary to align the slots 33 and 
38 in the body and hub of the Wrench respec 
tively. Such alignment will automatically place 
the slot 96 of the socket and shank in correct 
alignment With Said other slots 33 and 38 all in 
a manner to permit the Wrench head to be placed 
in a Working position. In such position the head 
itself is normally placed between the conduit or, 
as shown, slightly above the nut 95, thereby pro 
viding greater clearance for the head than is re 
quired between the nuts 95 themselves (except 
of course upon very large nuts which may exceed 
the width of the head 28). However, in the more 
confined position between the fittings, the sock 
ets are easily accommodated. The wrench may 
now be turned by continuous oscillation of the 
handle and, depending upon the angular spac 
ing of the teeth equal tooth spacing of between 
3%-72 has been found suitable. 
When the nut has been completely removed 

and it is desired to replace the same, the posi 
tion of the parts must be operatively reversed 
and for this purpose the socket 4 may be re 
noved from the hub and inserted from the op 
posite or bottom side 5 of the wrench head and 
the whole again inverted into position upon the 
nut, whereupon like Oscillatory movement of the 
handle Will act to drive the nut in a clockwise 
direction, tightening the same. In removing the 
SOcket for the effective reversing movement there 
of it Will be necessary to align the slot in the 
Socket with the body and the hub in a similar 
manner to that previously required for fitting 
them to the nut in the first instance. 
The form of wrench body G, shown in Fig 

lures 10 and 11, Comprises a pair of arms 2 and 
93 formed with suitable hooks (4 and 5. The 

inner faces 66 and 67 of the hooks form pref 
erably acute angles with the inner face 05 com 
prising the Socket retaining recess of this form 
of the device. No ratchet and therefore no hub 
is necessary in this simplified form, but it has 
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been found practical to provide a suitably shaped, 
preferably Square opening 09 at the back side 
of the Wrench for the insertion of a handle either 
Of any conventional, rigid construction or of a 
Substantially similar construction to that illus 
trated for the preferred embodiment first above 
described and illustrated. 
From the foregoing, it will be apparent that 

the modified form embodies in a non-ratchet con 
Struction the Secure and flexible structural ad 
Vantages of the primary form, in that the Wrench 
head and Socket are prevented from spreading 
under a heavy load by the coacting hook and 
Socket face elements. In addition the pivoted 
handle in rectangular aperture fe9 provides for 
this economical and simplified form to maximum 
advantage through its ability to pivot through 
180° and to be addressed to the head from either 
side in order to obtain reversibility. 
The manner of use of the modified form is 

identical to that of the first embodiment except 
that it is not subject to use in such confined 
quarters nor with as much facility. It is not 
necessary to reverse the Socket in order to re 
verse their operative motion but replaceable 
Sockets are provided in either case. This modi 
fied form has the advantage of simplicity and 
therefore is more economical of production and 
Within its relatively limited usefulness requires 
even less attention and may be given more abuse 
than the preferred embodiment first described. 

I claim: 
1. In a Wrench including a head provided with 

a Work-turning element and having a longitudi 
nally offset projection, and a non-circular aper 
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ture extending transversely through said projec 
tion; a handle, comprising an elongated lever, a 
wrench engaging shank having one end shaped 
to complement said aperture and insertable 
therein from either side of said head, one end 
of said lever being pivoted directly on the oppo 
site end of said shank for pivotal movement 
through an angle of 180° with respect to said 
shank, and in a plane which intersects the longi 
tudinal axis of said head, whereby the relative 
operating position of said lever may be adjusted 
within said plane. 

2. A device as claimed in claim 1 wherein the 
aperture has a rectangular cross-sectional Shape 
to present opposing wall members arranged paral 
lel to each other and disposed On opposite SideS 
of an axis transversely intersecting the axis of 
rotation of said work turning element and the 
shank engaging end of Said lever is formed With 
a pair of spaced ears adapted to receive there 
between an end of said shank and a pivot pin ex 
tending through said ears and shank end, and 
a cross bar connected to the opposite end of Said 
lever. 
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