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This invention relates to improvements in 
ratchet wrenches, and more particularly to a side 
open socket wrench assembly which is particular 
ly, but not exclusively, adapted to use on thread 
ed fittings, for example, the hexagon connections 
employed with high pressure tubing, as in re 
frigerant and like systems. . . . . . 
There have heretofore been known and utilized 

socket wrenches of ratchet type, in which both 
the wrench head and socket element are of side 
open type, enabling application of the Wrench 
assembly laterally onto a threaded fitting or nut, 
or alternately, lateral application of the assem 
bly to a rod, tube or the like. As far as is known, 
wrenches of the type referred to are all subject 
to a defect or disadvantage, in that, when under 
ratchet operation, the pawl encounters the side 
recess in the socket, it may enter such recess 
and preclude further actuation of the fitting, at 
least without resetting the wrench thereon. Also 
noted as a series shortcoming is the fact that, 
in conventional tools of the type noted, it has 
heretofore been impossible to actuate the socket 
element through a full turn without resetting . 
tie wrench. It is accordingly a major objective 
of the present improvements to obviate the noted 
inadequacies of existing ratchet wrench struc 
tures, and to enable, in a side-applicable werich 
assembly, substantially a full revolution of the 
nut-engaging structure and to render possible : 
such actuation by minor, angular movements of 
the lever or handle portion of the tool. 
A further and important objective is realized 

in a wrench structure of the type referred to, and 
such that, when used with fluid pressure connec 
tions, the socket will serve as a shield to pro 
tect the operator against liquids or gases emitted 
under pressure from a loosened connection. 
An additional important objective is realized 

in a ratchet wrench of socket type in which the 
socket element is extended substantially beyond 
its ratchet portion, and is particularly conformed 
in such extended part to facilitate actuation of 
the socket by rotation within the wrench head, 
while axially positioned by the latter, all in a 
manner greatly to aid the starting application 
of a threaded connection such as a nut, or polyg 
onal fittings generally. 
A general object of the present improvements 

is realized in a tool of the character referred to 
characterized by improved ease of pawl shift, 
better balance of the assembly, improved fa 
cilities for substitution of socket elements in the 
wrench head, and an improved design through 
out the assembly. 
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A noteworthy objective identified with the 

socket structure per se, is realized in an in 
proved construction of double socket element 
such as to effect considerable economies of pro 
duction and advantages in use. The sockets are 
formed as by broaching, with their nut-engag 
ing portions mutually out of register. This for 
mation results in an abutment for each socket, 
limiting the depth of application of the socket 
over a nut or fitting received by the companion 
socket. . . . 

The foregoing and numerous other objects will 
appear from the following detailed decription of 
a presently preferred embodiment of the inven 
tion, as illustrated by the accompanying draw 
ings, in which 

Fig. 1 is a plan view of a ratchet socket wrench 
assembly, as presently improved; 

Fig. 2 is a side or edge elevation of the as 
sembly of Fig. 1; 

Fig. 3 is a top or plan view, with certain parts 
shown in section, the sectional portions being 
taken along line 3-3 of Fig. 2; 

Fig. 4 is a sectional view taken iongitudinally 
of a double socket element, particularly as viewed 
along line 4-4 of Fig. 2, and showing in dotted 
lines a high-pressure fluid connection of a nature 
particularly exemplifying certain functions of 
the in proved Socket; and 

Fig. 5 is a view similar to Fig. 3, but showing 
the socket rotated relative to the Wrench head, 
slightly beyond a half revolution, to illustrate the 
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relation between the pawl and the side aperture 
of the socket structure. 

Referring now by characters of reference to 
the drawings, the wrench structure of the pres 
ent invention includes a hande which may 
consist of an element of a flat metal stock, such 
as a suitable mild steel, or if desired, of tool stee 
or the like. The wrench head may be regarded 
as comprised of two spaced parallel plates, it 
and 2, assembled to each other and to the han 
dle to as by a suitable plurality (shown as three) 
of fastening elements 3, 4 and 5. The plates 
and handle may be permanently united as by 
riveting although it is preferred, in order to fa 
cilitate interchange and substitution of sockets, 
to utilize machine screws or bolts in assembly, 
these being exemplified by the kerfed head screw 
elements shown, and provided with nuts engag 
ing the opposite plate, suitable screw apertures 
such as 6 and fi being provided in the con 
ponent elements. 
The two plates f and 2 are extended to form 

Spaced component parts of an open end Wrench, 
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the jaws of which are indicated at 20 and 2. 
with an end opening 22 therebetween. 
A pawl generally indicated at 23 is preferably 

. Of Symmetrical form, provided with a central 
pivot aperture 24 through which extends the pin 
or screw (3 as a pawl pivot. The length of the 
pawl 23 in each direction from the pivot is such 
that in either limit of its movement, as hereafter 
described, an extension or finger piece projects 
laterally beyond the head and is provided with 
ends 25 enabling ease of passi shift as by the 
forefinger of the hand grasping the wrencia hari 
dile. A spring 26 abuts the end iface of the handle 
0, and is retained by a positioning in 2 at this 

end, and a similar positioning pin 33 iust op 
posite the pivoted zone of the pawl. he length 
and loading of spring 26 are such that a toggle 
relation exists, imparting maximum compressicn 
to the spring when the pawl is in a centered or 
transverse position. Thus as the pawl is shifted 
by forward movement of either end, such move 
ment will be completes by the spring until the 
pawl movement is limited by its engagement with 
the ratchet of the socket ineber, hereinafter 
described. 
The pawl teeth are shown as four in number, 

two on each side of the pawl axis. An operative 
structure may consist of only two such pawl 
teeth, each of which, indicated at 3, will func 
tion selectively according to throw of the pawl, 
the extension of the pawl endwise beyond each 
tooth.3 rendering it impossible for the pawl to 
enter the socket proper through the side opening 
thereof. Better results are, however, attained by 
the addition of a further tooth 32 on each side, 
by reason of which it will appear that, even 
though the recess of the Socket fall opposite the 
pawl, the two teeth currently presented toward 
the socket, will always be in position to engage 
the socket recess, or by a minor movement of the 
handle may be brought to a position so that one 
thereof may engage one of the ratchet teeth 
(hereinafter described) on the socket structure. 
Furthermore, the design of pawl and relation of 
its teeth to the ratchet teeth, and to the width 
of side opening of the socket, are Stich that in 
spite of the interruption of the band of ratchet 
teeth, the socket may be displaced by small angu 
lar step-by-step movements of the Wrench head 
through a full circle of relative movemsent of the 
head and Socket. Stated somewhat differently, 
the pawl, in either of its extreme positions will 
operatively and structurally bridge the gap or side 
opening in the socket. In most cases, when the 
side recess of the socket comes opposite the pawl, 
one of the plurality, sown as two, of the pawl 
teeth will engage a ratchet tooth, either on one 
side or the other of the Socket receSS. In the 
occasional condition when neither of the ada 
cent pawl teeth will engage, only a minor angular 
handle movement is necessary to cause resump 
tion of pawl-and-ratchet actuation of the Socket. 

Referring now more particularly to the Socket 
construction perse, this is in the form of an elon 
gate tubular element, say of tool steel or other 
wear-resisting metal or alloy, shown in Figs. 2 
and 4 as a double socket element of much more 
than usual length. When utilized for lateral ap 
plication over a rod or tube, the socket structure 
is provided with a full length longitudinal recess 
33. This is desirably of a width at least equal to 
that of the end opening 22 in the wrench head, 
and should be of a width to enable the wrench to 
be easily laterally applied, for example over the 
length of pressure tubing PT which, for illustra 
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tion, is assumed to be end-flared for connection 
to a rotatable internally threaded fitting F. The 
latter is secured in fluid tight relation to a male 
threaded fitting FI, the latter being sweated to 
a connected length of tubing PTI. Connections 
of this type are prevalent in the refrigeration 
industry. - 

It is preferred that each of the sockets 34 and 
35 of the Socket element, generally indicated at 
36, beformed, for example, by broaching, and be 
mutually,angularly displaced or out of register to 
the maximum possible extent. In this manner, 
as will appear from Fig. 4, each socket formation 
provides an internal abutment for a fitting Fre 
ceived in the other socket, a construction pre 
Senting considerable production economies over 
the formation of a separate internal annular col 
far or abutment. The double socket structure 
36 is provided with a projecting interrupted band 
of ratchet teeth 40 which, in assembly, is received 
between and coacts in journaling relation with a 
cylindrical aperture 41 in each of the jaws of 
the wrench head. It will be noted from Fig. 4 
that the extent of protuberance of the band of 
teeth is such as to assure a fixed axial position 
of the Socket in the head, and at the same time 
to permit free rotation of the socket in a cylindri 
cal aperture 4f of each of the jaws except, of 
course, as the Socket and wrench are rotated to 
gether due to the action of the pawl. 

It is preferred as a special convenience in 
manually starting to thread up the fitting, to pro 
vide the sockets 34 and 35 with a greater than 
usual axial extension such that each end thereof 
projects laterally beyond the ratchet portion, with 
a specially conformed outer surface. The type of 
such surface is optional, but it should at least 
be roughened as exemplified by the milling indi 
cated at 42. 
One feature of the presently illustrated wrench 

is particularly useful when employed as an aid in 
manual starting of a nut or fitting, although of 
value also under all conditions of usage of the 
tool, namely, an improved balance. Repeated 
experiments have shown that best balance is ob 
tained when the parts are so proportioned that a 
center of gravity falls in a zone of the order of 
one third the distance from the free extremity of 
the wrench head to the opposite end of the 
Wrench, being the full extremity of the handle. 
The manner and advantages of usage of the 

improved wrench assembly are believed to have 
been rendered fully apparent from the forego 
ing description, but it is briefly noted that for 
application as in refrigeration work, the operi 
ings 22 and 33 are brought into coincidence, the 
wrench applied endwise toward, thence by pref 
erence laterally over the length of tubing PT. 
The chosen socket of the assembly 36 is then 
moved axially over the fitting F until the latter 
bottoms in the socket. Assuming it be desired 
to thread up the fitting, the pawl is moved to 
the position shown by Fig. 3, and with the handle 

at a right angle to the tubing, the socket is 
manually actuated through portions 42, first util 
izing the wrench only as a positioning agency. 
Upon further resistance by the fitting F, the 
wrench is oscillated in the usual manner so as 
to effect a step-by-step partial rotation of the 
socket, hence of the fitting. From Fig. 5 it will 
appear that after a half turn or so of the fitting 
at least certain of the pawl teeth will encounter 
the gap in the socket. However, due to the num 
ber and spacing of teeth there will still be enabled 

5 an engagement of a next ratchet tooth, in prac 
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tically all cases by at least one of the operative 
pawl teeth, thus virtually eliminating the opera 
tive hiatus which would always exist with but 
a single operative pawl tooth. In the event of an 
occasional failure of full operative bridge of the 
socket gap by the pawl teeth, only a very small 
angular movement, of much less arcuate extent 
than the socket gap, will quickly restore the 
pawl and ratchet teeth to operative relation. 
Assuming now unthreading actuation of the 

fitting be desired the pawl is thrown to an op 
posite operative position, and the fitting backed 
off from tightened relation. Occasionally, in 
emergency work, such fluid lines will remain un 
der some pressure. The present preference in 
length of the socket structure is such that each 
socket is preferably of an order at least twice 
the actual length of the stardard fitting or nut 
to be engaged thereby. Thus the socket serves 
as a shield protecting the eyes, face and person 
of the operator, and even if a pressure fluid be 
released it will be constrained to flow along the 
tubing rather than outwardly therefrom, by the 
shielding effect of the elongate socket structure. 

It will now have appeared that the tool as 
described will serve fully to attain the several 
objects enumerated, as well as other advantages 
implied from the foregoing description. Al 
though, for completeness, the description has dis 
closed a preferred embodiment in detail, no limi 
tation is thereby intended, because of the nu 
merous variants possible within the intended 
scope of the claims hereto appended. 

I claim as my invention: 
1. In a socket wrench assembly, a wrench head 

and a handle connected therewith, a socket 
journaled in the head and having a side open 
ing and ratchet teeth thereon, an elongated pawl 
extending transversely of the head substantially 
between the socket and the handle, means piv 
otally mounting the pawl on the head substan 
tially midway of the length of the pawl, teeth 
on each end portion of the pawl in position for 
at least one of said teeth to engage the ratchet 
teeth and said teeth on each end portion of the 
pawl being in position to enter the side open- 45 
ing of the socket upon rotation of the socket to 
bring said opening into alignment with the teeth 
on one end of said pawl, and a handle on each 
outer end portion of the pawl projecting there 
from outwardly from the pawl teeth in position 
to bear against a side of the ratchet teeth and 
to limit entry of the pawl teeth into the side 
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opening of the Socket, one of said handles on 
each end of the pawl projecting externally 
of the head in each position of the pawl for mov 
ing the pawl selectively to different positions. 

2. In a socket Wrench assembly, a wrench head 
and a handle connected therewith, a socket jour 
naled in the head and having a side opening and 
ratchet teeth thereon, an elongated pawl extend 
ing transversely of the head substantially be 
tween the socket and the handle, means pivotally 
mounting the pawl on the head substantially 
midway of the length of the pawl, teeth on each 
end portion of the pawl in position for at least 
one of said teeth to engage the ratchet teeth and 
said teeth on each end portion of the pawl be 
ing in position to enter the side opening of the 
socket upon rotation of the socket into alignment 
therewith, and a handle on each Outer end por 
tion of the pawl projecting therefrom outwardly 
from the pawl teeth in position to bear against 
a side of the ratchet teeth and to limit entry of 
the pawl teeth into the side opening of the socket, 
said handle on the pawl projecting externally of 
the head in one position of the pawl for moving 
the pawl selectively to different positions, the 
pawl teeth being arranged on the pawl in posi 
tion to engage the ratchet teeth of the socket 
relatively close to the longitudinal plane through 
the Wrench handle and through the axis of the 
socket, and a coiled spring bearing at one end 
against an end of the handle and at the opposite 
end thereof against a side of the pawl Substan 
tially at the axis thereof in position to provide 
yieldable snap action on the pawl. 

WALTER WETS. 
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