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William W. Wehner, Arlington, N.J., assignor of 
twenty-five per cent to Ernest. A. Wehner, Ar lington, N.J. 

Application December 4, 1945, Serial No. 632,738 
s (CI, 81—57) - 1. Claim. 

This invention relates to Wrenches, and more 
particularly to a wrench for use in tight or in 
conveniently accessible places. 
An object of the invention is to provide a 

wrench which will turn a nut, bolt or other Screw 
threaded element in or out of work engagement 
without the necessity of sidewise movement of 
the handle of the tool, and which is equipped so 
as to be adaptable for threading pipes, for use as 
a screw driver, and for other similar rotational application. 
The irivention will be better understood by the 

following description with reference - to the ac 
companying drawings, in which: 

Figure 1 is a longitudinal cross section of a 
fragmentary portion of the tool handle; 

Figure 1a is an elevation of a portion of the 
wrench end of the tool with one side of the hous 
ing removed; 

Figure 2 is a cross-sectional view along the 
line. 2-2 of Figure 1a; ’’ ?‘‘ " . . . . 
Figure 3 is a side view, partly in section, of 

the ratchet elements; 
Figure 4 is a top plan view of one of the ratchet 

collars; , 
Figure 5 is a top plan view of 

collar; ???? ?? - 

Figure 6 is a detail view of the ratchet pawl 
and the support therefor; V- 

Figure 7 is a side view of a wrench adapter to 
fit into the basic socket of the wrench; and 

Figure 8 is a front face view of the clutch 
selector button and associated keeper and guide 
plate therefor. 

Referring now to the drawings, there is illus 
trated a work engager 10 (see Fig. 7) of a com 
plemental external shape to fit into a polygonal 
opening l' in an annularly toothed, rotary 
socket and is, in effect, an adapter to function 
as a wrench, screw driver, pipe threader or what 
ever rotational work that is to be performed. 
The annularly toothed socket f is rotated by 

means of a shaft f2 having a worm screw 3 
formed integrally or attached thereon adjacent 
one end thereof. 
The screw.f3 is shown conventionally as of a 

plainstraight form, but, in practice, the same 
may be, preferably, of the known form which is 
concave or curved arcuately from end to end 
thereof so as to increase its working strength 
and power because of greater spiral thread and 
tooth engagement between the screw, 3 and the 
rotary socket ff. The shaft 2 is mounted ro 
tatably in and extends longitudinally, through an 
axial bore 4 in an elongated stem extension 4 

the other ratchet 
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2 
of a handle having an apertured and laterally 
offset portion 5 to accommodate said socket. 
At the opposite end of the shaft 2 is provided 

a polygonal portion f6 to which a suitable 
Wrench can be applied. So as to rotate the shaft, 
On one face of the polygonal portion 6 may be 
provided a conventional Spring-protruded ball 7 
to engage a recess in the socket of the applied 
Wrench, as is customary in the application of 
such implements. So, too, a transverse hole 8 
may be provided in the polygonal portion 6 for 
the insertion of a rod-like implement of small 
diameter to turn the shaft 2. 
The just above described provisions are made 

to rotate the shaft by direct application of the 
said implements to in turn rotate the rotary 
member if which carries the adapter element 0. 
An especial provision is made to cause rotation 

of the shaft 2 through the medium of a recipro 
catory element whose movement is longitudinally 
of the shaft by means and control of a selectively 
reversible ratchet, driving mechanism as will now 
be described. - - 

Sleeved about the shaft 2 and mounted in the 
bore of the tool handle so as to have both a ro 
tatable and longitudinally reciprocatable move 
ment is a sleeve element 9. This sleeve element 
f 9 is of substantial length and it is provided at 
its outer end with a circular holding and ma 
nipulating handle 20 (see Fig. 1). This handle 
element 20, as ilustrated, has its marginal por 
tions rounded transversely and its hub portion 
is screw-threaded, as at 2, to the outer end of 
the sleeve 9. However, the handle element 20 

5 may be of any other suitable type and attached 
in any other desirable manner to the sleeve 9 
so as to be conveniently usable in both the rota 
tion of the sleeve by said element 29 or by ma 
nipulation of the element in the reciprocation of 
the sleeve. ? ?- 

As shown, the shaft. 2 is provided with a lon 
gitudinally extending circumferential lug 22. 
which rides in a longitudinal groove 23 provided 
in the sleeve 9. By this provision the shaft; 2 
and sleeve. 9 are held against independent ro 
tation, but are capable of longitudinal movement 
with relation to each other. -- V 
The sleeve 9 is provided on its outer face with 

a pair of Oppositely formed spiral screw ways 24 
which cross each other at each convolution there 
of, the Screw grooving of the tube producing a 
multiplicity of substantially diamond-shaped 
islands 25 in the conventional manner. Sleeved 
on the elongated sleeve 9 is a pair of ratchet col 

5 lars. 26 and 21, said collars being placed closely. 
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adjacent each other (see Figs. 1 and 3) and they 
are supported in Separated relation by an an 
nular series of ball bearings 28, the collar 27 hav 
ing thrust bearings 29 at its lower end and the 
other collar 26 having thrust bearings 30 at its 
upper end. The assembled collars 26 and 2 are 
held in place by a cap element 3 which is 
screwed onto the adjacent end portion of the 
Stem extension 4 of the main body, Said cap 
element having an internal collar 32 which abuts 
the upper set of ball bearings, 30. By this pro 
vision and arrangement the ratchet collars 26;. 
and 27 are held against endwise movement, but 

0: 

they are permitted rotatable movement either to : 
gether or independently of each other, depending 
upon which pawl of the ratchet mechanism is 
Set in working relation to the collar 26 or 27, as 
the case may be. That is to say, when the pawl 
elements of the ratchet mechanism are set in a 
neutral position, as will be later more fully de 
Scribed, both of said ratchet collars 26 and 27 are 
free to rotate freely in either direction with the 
sleeve 9, but when one of the pawl elements is 
Set in Working relation to its companion collar, 
that collar is held from rotation in one direction 
while freely. rotatable in the opposite direction, 
and the other collar is free to rotate in either 
direction, and vice-versa. 
... Each of the collars 26 and 2 is provided on 
its interior face with a pair of diametrically op 
posed inclined and spirally arranged lugs 33, ex 
tending from end to end thereof and adapted to 
work in the screw grooves 24 on the exterior of 
the sleeve 9, the only-difference being that the 
lugs 33 on the one collar are arranged in reverse 
order to the lugs on the other collar, that is to 
Say, they are respectively arranged to cooperate 
with the right and left hand screw-threading of 
the sleeve 9. Each of the collars 26 and 27 is 
also provided with an annular series of ratchet : 
teeth 34, the only difference being in the fact that 
the teeth of the one collar are in reverse order 
to those of the other collar and correspond to the 
right and left hand arrangement of the lugs 33, 
as the case may be. 
Arranged in laterally opposed relation to the 

pair of ratchet collars 26 and 21 is an elongated 
rockable pawl-holding and controlling element 
35 which is pivotally mounted, midway between 
its ends, on trunnions 36, said element 35 being 
located in a longitudinal recess 37 in the ad 
jacent portion of the stem tool handle, and the 
trunnions 36 being journaled in suitable bear 
ing openings provided therefor in the opposite 
side walls of the recess 37. A spring element 38 
yieldably holds the rockable element 35 in a 
normally neutral position, and it also functions, 
together with a slidably mounted opposed but 
ton 39, which latter is adjusted in either direc 
tion from its neutral position to rock the element 
35 and move one of its carried pawls 40 into 
working relation with respect to its companio 
collar 26 or 27, as the case may be. 
As shown more clearly in Figures 3 and 8, the 

controlling button 39 for the rockable element:35 
is held slidably in place by an escutcheon or 
keeper plate 4 which is placed to cover the 
elongated recess 37 and is secured in position 
by screw or bolt elements 42 which are insertible 
through apertures 43 provided therefor at the 
opposite ends of the plate 4 and into screw 
threaded apertures provided obviously therefor 
in the adjacent portions of the stem extension 
4 of the main body. As shown, the plate 4 is 
provided with a longitudinal slot 44 which com 
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the element 35. 

4. 
municates and extends on opposite sides of a 
central opening 45, with the outer ends of the 
slot 44 communicating with larger openings 46. 
The central opening 45 is in direct lateral align 
ment with the axis of the trunnions 36, while 
the outer openings 46 are in substantial central. 
alignment with the pawls 40, that are carried 
by the element 35. So, too, the spring element 
38 is of an elongated leaf type, the opposite end 
portions of which are semi-looped, as at 47, and 
are seated in the longitudinal groove or elon 
gated recess. 38' provided in the outer face of 

By this provision, the spring 
element is held against lateral movement inde 
pendently of the rockable element 35, but is per 
mitted limited longitudinal movement in said 
grooved outer face portion of the element 35. 
Normally, this spring element 38 is moved some 
what outwardly from the outer face of the rock 
able element 35, but, in the neutral position of 
the element 35, With the controlling button, 39 
positioned so as to be engaged in the Central 
opening 45 of the keeper plate 4, the middle 
portion of the spring element is thrust and de 

, formed inwardly toward the adjacent middle por 
tion of the rockable element 35. In this con 
nection, it is noted that the button 39 is pro 
vided with a stepped portion 48 of transverse 
dimensions permitting it to slide freely in the 
slot 44 of the keeper plate 4. With this stepped 
portion 48 of the button positioned within the 
central opening 45 the spring element. 38 holds 
the rockable member in its neutral position with 
both of the ratchet pawls out of engagement 
with their companion ratchet collars 26 and 27. 
To set either of the carried pawls 40 on the 

rockable element 35 in working relation to its 
companion ratchet collar 26 or 27, as the case 
may be, the button 39 is moved toward either 
of the end openings 46 in the keeper plate 4f. 
and when the button reaches the particular open 
ing 46, the spring element 38 forces the adjacent 
end portion of the rockable element 35 toward 
the companion ratchet collar. and places the car 
ried companion pawl 40 in working relation to 
the teeth 34 of the particular collar. A like result 
follows when the button 39 is moved in the op 
posite direction. When the button 39 reaches 
either of the openings 46, the spring element 38 
causes the button to seat a stepped portion 49 
thereof of larger diameter than the stepped por 
tion 48 into the particular opening 46, thus hold 
ing the button in its adjusted position until 
pressed inwardly against the tension of the spring 

5 element 38 so that it may be slid back to its nor 
mal central position. It is thus evident that the 
Spring element 38 not only holds the rockable 
element 35 in its neutral and operated positions, 
but also holds the controlling button 39 in its neu 
tral and adjusted positions. - • 
AS to the particular form of the rotary element 
and the adapter element 10, it is here noted 

that the interior opening of the rotary element 
f may be of any polygonal or other shape to 

receive the adapter element and hold the same 
against rotary movement independently of the 
rotary element. As shown (see Figs. 1a and 2) the 
rotary element has a generally circular opening 
f', the wall of which is serrated or star-shaped. 
However, as just above noted, the shape of this 
opening may be of any other suitable or ap 
proved form. By the same token, the external 
contour of the adapter element O may be of other 
complemental shapes. In this connection, also, 
While not shown in detail, it is here noted that 



the adapter element. will...have: interior openings 
of: various-shapes to : accommodate it to the-par 
tiethar kind of work: intended, thatliss to say, for 
wrenchi purposes, the opening in the adapter ele 
ment O will be either square; hexagonal or other 
complémental shapete engage the head of a bolt, 
screw or nut or other element to be likewise tight 
ened or looserted. So, too; various forms of sock 
ets may be provided in the adapter Okto accom 
modate it to screw driver blades, and the like, or, 
in other çases, it may be provided for the ac 
commodation off pipe cutting; threading and 
other operations. As the particular form and ar 
rangenient of the accommodating-opening in the 
askapter element is not concerned in the present 
invention, the same is not shown: in detail in the 
accompanying drawings. However, the tool-ac 
commodating opening in the adapter element 
O is indicated only schematically, as at O' in 

Figure 7. 
In some adaptations of the invention, the open 

ing f' in the socket may be provided at one 
or more places with a spring-urged ball or balls 
50, said ball elements to engage in complemental 
recesses 5 placed correspondingly on the Outer 
face of the adapter element 0. So, too, the 
mounting of the rotary element in the offset 
end portion 5 of the main body may be accom 
plished in any approved manner. As shown, how 
ever, the main body is divided longitudinally so 
that the offset end portion produces two opposed 
hollow housings 52 in the top and bottom Walls 
of which are provided aligned openings 53 
through which the opposite end portions of the 
rotary element protrude, the intermediate 
peripherally toothed portion 54 of the rotary elle 
ment being in the form of an integral annular 
collar, which, at opposite sides, abuts the adja 
cent inner faces of the upper and lower walls of 
the sections 52 (see Fig. 2). The chamber within 
the housing sections 52 also affords a container 
for a heavy oil or semi-plastic lubricant. 
As to the pawl elements 40 of the ratchet mech 

anism, it is here noted that the same may be of 
any suitable or approved form and arrangement. 
A practical and efficient form of the ratchet pawls 
and the arrangement thereof is illustrated in de 
tail in Figure 6, in which figure the showing is 
a fragmentary cross-section through the rocker 
element 35 in the region of the ratchet collar 27. 
As shown, the rockable element 35 is of a peculiar 
undercut form in cross-section. Its peculiar form 
produces a perpendicular shoulder 55 at one lon 
gitudinal edge thereof, against which shoulder 
55 the pawl element 40 normally abuts. As ill 
lustrated more clearly in Figure 3, the pawl ele 
ment is in the form of a substantially wide plate, 
and as shown in Figure 6, it is provided at one 
edge with a bead 56 which is circular in cross 
section and is fitted into a corresponding open 
ing 57 in the body of the element 35 adjacent 
the base of the perpendicular flange or shoul 
der 55. The pawl 40 is yieldably held against 
said shoulder 55 by a spring element 58 which 
is supported on an arcuate stem 59 protruding 
from the face of the pawl and the stem and Spring 
being both received in a correspondingly arcuate 
recess 60 in the opposed body portion of the ele 
ment 35. By this provision, when an attempt is 
made to rotate the ratchet collar 2 in one direc 
tion, the pawl 40, being against the shoulder 
or flange 55, arrests the movement of the collar, 
but, when the collar is rotated in the opposite 
direction, the spring 58 yields and permits the 
pawl to swing away from the shoulder or flange 
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6 
55, scy that therei is an escapeinent of the teeth 
34 fromi; the: previously engaged pawl 40. The 
same corrstruction; and pawl arrangement ob. 
tains; as to the other ratchet: collar 26, ... except 
that the relative positions of the flange or shoul 
dèè 55 and the pawl; 40: isin reverse orderto that 
shown in Figurer 6. - 
The operation of the tool of the present inven 

tion may be accomplished in different ways, 
Gne:method isi to rotate the shaft f2 by direct 
agpification of , as wrench or other implement to 
the protrudede end of the shaft, thus directly 
rotating: the worm screw f3 and driving the 
rotatable: elementº hili, This, of: course, may be 
accoraplished by rotating the shaft. 2 in either 
direction as desired or necessary. Another 
method of operation iš to grasp. the manipulating 
head; ori element:20 at the outer end of the sleeve 
is and rotate the same, thus turning the sleeve, 
and, through the engagement of the lug 22 on 
the shaft 2 in the groove 23 of the sleeve 9, the 
shaft 2 is thereby positively rotated in either 
direction. It is here also noted that, in the direct 
rotation of the shaft 2 by the rotation of the 
sleeve 9, as just described, the lug and groove 
engagement between the shaft and the sleeve is 
such that the sleeve may be withdrawn to dif 
ferent distances outwardly on the shaft, as may 
be desired for convenience, and with the sleeve 
thus adjusted, the same may be rotated by means 
of the manipulating head 20 at the outer end 
thereof. It is, of course, understood that to 
rotate the shaft f2 by means of the sleeve 9, 
as just previously described, the rockable element 
35 must be set in a neutral position so that neither 
of the pawl elements 40 is in working relation to 
the respective ratchet collars 26 and 27. Still 
another method of Operation is by reciprocating 
the sleeve 9 longitudinally, and for which opera 
tion either One of the pawls 40, according to the 
direction in which it is intended to rotate the 
shaft 2, is set in working relation to its com 
panion collar 26 or 27, as the case may be. Thus, 
with one of the ratchet collars estopped from 
rotation in one direction by the setting of the 
companion pawl 40, if the sleeve is forced longi 
tudinally in one direction, the collar being held 
by the pawl, the sleeve and the shaft 2 keyed 
thereto are turned in the direction according to 
the threading of the collar, that is, as to whether 
it is right or left hand, but on the return stroke 
of reciprocation, the collar is free to rotate, hence, 
the movement of the keyed shaft and sleeve is 
longitudinal and without rotation. By the same 
token, which the other pawl element 40 placed in 
Working relation to its companion ratchet collar, 
the combined rotation of the shaft and sleeve is 
positive in one direction of reciprocation, but in 
an opposite direction of rotation. 
While the accompanying drawings illustrate a 

practical exemplification of the invention, it is 
understood that modifications in the same is con 
templated within the spirit and scope of the ap 
pended claim. The invention, therefore, is not 
limited to the specific construction and arrange 
ment shown. 

Having thus described the invention, what is 
claimed is: 
A manually operated rotatable tool comprising 

a tool handle having a longitudinal bore there 
through and an apertured offset at one end there 
of, a rotatable SOcket journaled in said offset and 
having peripheral gear teeth thereon, a rotatable 
shaft in the bore of said handle having a polyg 
onal outer end portion disposed beyond the end 
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6fi said handle remote from said offset, a worm 
gear on the inner-end of said shaft meshing with 
the gear teeth on said socket, and manually oper 
ated means for rotating said shaft comprising 
a sleeve Surrounding said shaft within said handle 
bore and having a longitudinal keyway in the 
inner Surface and a pair of oppositely curved 
Spiral. grooves in the outer surface, thereof, a 
lug on Said shaft engaged in said sleeve keyway 
rotationally connecting said sleeve to said shaft 
While, providing freedom of relative longitudinal 
movement therebetween, a pair of juxtaposed col 
lars journaled in said handle surrounding said 
sleeve having internally thereof respective spiral 
lugs oppositely curved and engaged respectively 15 685,544 
in said oppositely curved sleeve grooves, and ex 
ternal ratchet teeth on said collars, the ratchet 
teeth on said two collars facing in opposite direc 

10 

8 
tions, and pawl means carried by said handle 
selectively engageable with said collars to control 
the direction of rotation of said sleeve upon 
lengthwise movement thereof relative to said 
shaft and Said handle. . . . . . ?::.:.:.:.:::.:.:.::::?:.:::: 

. . . . . . WILLIAMI w. WEHNER. . . 
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