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This invention relates generally to rotary, power oper 
ated tools- and more particularly to a retainer for releas 
ably coupling a wrench socket upon a driving shaft. 

It is an object of this invention to provide a new and 
improved retainer for wrench sockets particularly useful 
in nut runners and impact tools. 

Another object is to provide a new and improved de 
vice to retain a driven wrench socket on a driving shaft 
wherein the retainer automatically locks the wrench 
socket upon the driving shaft as the socket is installed 
thereon. ~ 

Another object of this invention is to provide a new 
and improved device to retain a driven wrench socket 
on a splined driving shaft. 
A further object is to provide an oscillatable locking 

device for a splined shaft and socket wherein the locking 
device is e?ective in any selected angular position of the 
socket member relative to the shaft. 
Another object is to provide a retaining device for a 

rotary tool that is reliable, and simple in construction. 
Another object of this invention is to provide a retain 

ing device for a splined drive shaft and a splined socket 
coupling wherein the end of the drive shaft is accessible 
through said socket. 

Other objects will become apparent from the following 
description and the accompanying drawings, in which: 

FIG. 1 is a longitudinal sectional view showing a for 
ward end portion of a rotary tool having a splined driv 
ing shaft connected to a socket, and showing the retain 
ing device of the invention. 

FIG. 2 is a sectional view taken along lines 2—2 in 
FIG. 1. 
FIG. 3 is a view similar to FIG. 1 but showing the 

socket member being installed onto the splined driving 
shaft. 
FIG. 4 is a sectional view taken along lines 4—4 in 

FIG. 3 but with the socket member removed. 
FIG. 5 is a sectional View taken along lines 5-5 in 

FIG. 3. 
FIG. 6 is a detail view of the locking sleeve of the 

invention. 
FIG. 7 is a detail view of the plunger of the invention. 
FIG. 8 is a side elevational view of a portion of the 

splined driving shaft showing indexing splines which may 
be used. 

Referring to the drawings, a preferred form of the 
invention is illustrated showing a driving shaft 11 which 
may extend from the front end of a power operated im 
pact wrench or the like (not shown). The driving shaft 
11 may have a cylindrical portion 12 which is adapted 
to be inserted through a bearing for rotation in a tool 
housing (not shown). The forward portion of the driving 
shaft 11 is splined to form lands 13 and valleys 14. A 
socket 15 is shown having internal splines 16 which 
register with the lands 13 and valleys 14 of the driving 
shaft 11. The forward ends of the splines 16 may have a 
beveled portion as shown at 17, and the splines 16 termi 
nate at their inner ends at an annular recess 18. The 
socket 15 has an opening 19 in the intermediate portion 
thereof, and the other end of the socket 15 has a socket 
.20 adapted to drivingly engage a work piece (not shown). 
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The driving shaft 11 hs a bore 21 extending axially 

from the end thereof. A second bore 22 extends axially 
from the bottom of the bore 21. A plunger 23 is inserted 
within a locking sleeve 24 so that a slot 25 in the plunger 
23 registers with a slot 26 in the locking sleeve 24. The 
locking sleeve 24 has a cam opening 27 in one side 
thereof. A ball 29 is installed within the opening 27 and 
in the socket 28. A compression spring 30 is installed 
within the bore 22. The locking sleeve 24 and the plunger 
23 having the ball 29 installed therein as just described, 
are now inserted within the bores 21 and 22 of the driv 
ing shaft 11. The driving shaft 11 has a transverse bore 
31 extending therethrough and registering with valleys 14 
of the shaft. A retaining pin 32 is installed in the trans 
verse bore 31, through the slot 26 in the locking sleeve 
24 and the slot 25 in the plunger 23, after which the pin 
32 is staked in place, or secured in the shaft 11 in any 
other suitable manner. 
As may be seen in FIGS. 1, 3 and 5, the slot 25 in the 

plunger 23 permits limited axial movement of the plunger 
23 but does not permit rotation thereof because it is con 
?ned rotationally by the pin 32. The slot 26 in the lock 
ing sleeve 24 permits limited angular movement of the 
sleeve 24 but does not permit axial movement thereof 
because it is con?ned by the pin 32. In other words, the 
plunger 23 may move axially back and forth relative to 
the pin 32 but not rotationally with respect thereto, 
whereas the locking sleeve 24 may move rotationally to 
a limited extent with respect to the pin 32 ‘but may not 
move axially thereof. 
As previously described, a ball 29 is inserted into the 

socket 28 of the plunger 23, and extends into the cam 
opening 27 in the locking sleeve '24. Thus as the plunger 
23 is pushed axially inwardly by means of a screwdriver 
or the like, which may be inserted through the socket 15, 
the ball 29 operating within the cam opening 27 causes 
the locking sleeve to turn to the position shown in FIG. 
4 whereby tang portions 33 of the locking sleeve 24 are 
in angular alignment with some of the lands 13 on the 
driving shaft 11. As the screwdriver is removed from the 
plunger, the compression spring 30 urges the plunger 
forwardly whereupon the action of the ball 29' in the 
cam opening 27 moves the locking sleeve to the position 
shown in FIG. 2 whereby the tangs 33 are then angu 
larly aligned with some of the valleys 14 in the driving 
shaft 11. 

If desired, slots or projections may be provided for the 
locking sleeve 24 in order that the tangs 33 may be turned 
with a hand tool to the position shown in FIG. 4 to install 
the socket 15 on the shaft 11, or various other arrange 
ments may be employed whereby the tangs 33 are nor 
mally in the position shown in FIG. 2, but may be rotated 
to the position shown in FIG. 4, in order to couple the 
socket 15 onto the driving shaft 11. 

Referring to FIG. 8, the front portion of the shaft 11 
is shown having a pilot portion 34. The pilot portion 34 
may have grooves 35 therein to accommodate the oscil 
latory movement of the locking sleeve tangs 33, as is best 
seen in FIGS. 2 and 4. 

Referring again to FIG. 8, the driving shaft 11 may 
have land extensions 13a which may be beveled as shown 
at 36. Thus when the socket 15 is installed on the shaft 
11, the extended land portions 13a with the beveled sur 
face 36, automatically index the splines of the socket 15 
into registry with the splines of the driving shaft 11. The 
tangs 33 of the locking sleeve 24 may have bevels 37 
thereon so that when the front portion of the socket spline 
16 engages the beveled portions 37 of the tangs 33, it 
rotates the locking sleeve 24 and tangs 33 to the position 
shown in FIG. 4. After the inner ends 38‘ of the socket 
splines 16 have passed or cleared the tanks 33, the com 
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pression spring urging the plunger 23 in a forward direc 
tion will cause the cam ball 29 to operate in the opening 
27 of the sleeve 24 to return it to the position shown in 
FIG. ‘2 thereby locking axially the socket 15 on the driv 
ing shaft 11 by blocking two of the valleys 14 on the 
shaft. 

If desired, the splined extensions 13a may be dispensed 
with whereupon the operator may install the socket 15 
on the pilot portion 34 of the shaft 11 whereby the splines 
16 of the socket 15 engage the tank portions 33 of the 
locking sleeve 24. The tangs at this time are in the posi 
tion shown in FIG. 2. The operator then may turn the 
socket 15 one-half spline pitch distance to the right to 
line up the tangs 33 with the spline lands 13 of the driv 
ing shaft 11 whereupon the socket spline will register with 
the shaft spline, and the socket may be installed by push 
ing it axially upon the driving shaft 11. As the inner ends 
38 of the socket spline clear axially the tank portions 33, 
the spring 30 will urge the locking device to the left to 
actuate the cam to return the locking sleeve and tangs to 
the position shown in FIG. 2, as previously described. 
To remove the socket 15 from the driving shaft 11, the 

operator inserts a suitable implement such as a screw 
driver through the opening 19 and depresses the plunger 
23 whereupon the cam action just described will turn the 
locking sleeve to the position shown in FIG. 4 whereby 
the tanks 33 are then in angular alignment with the land 
portions 13 of the driving shaft 11, whereupon the socket 
15 may be axially removed from the driving shaft 11. 

It is important that a positive retaining device for the 
socket be provided since tools such as may use the socket 
and drive assembly of the invention may be used in build 
ing structures or the like where it would be dangerous 
to drop a large socket, and also because of the inconven 
ience to the operator in having to replace a lost socket. 
In the arrangement shown, any force tending to remove 
the socket from the drive shaft 11 Would cause the inner 
end 38 of the splines of the socket 15 to engage the tangs 
33 which are a part of the locking sleeve 24 which is 
positively locked or prevented from moving in an axial 
direction by the pin 32. Also, if the socket is moved ax~ 
ially forward, no force component is created which tends 
to unlock or rotate the retainer device of the invention. 
Further, if desired, the inner ends 38 of the socket splines 
need not be beveled but may be square or normal to the 
axis of the socket in order to insure more positive locking 
of the socket onto the shaft 11. 

It will be apparent that the retainer device of the inven 
tion does not have to be aligned with any particular 
socket spline inasmuch as the retaining device will work 
with the socket indexed relative thereto in any selected 
registering position. 

It will be appreciated that a retainer device in accord 
ance with the invention may be provided for a socket and 
shaft coupling wherein the mating portions thereof are 
not splined but comprise some other type of noncircular 
cross section for such mating drive. 
Thus the device of the invention provides a socket re 

tainer which is simple in construction, reliable and effec 
tive in operation, and one which does not require any 
radial opening in a socket member. Moreover, it permits 
the socket member to ?at axially on the driving shaft 
without loss of effectiveness of the retainer, and it auto 
matically and securely locks the socket in position when 
it is installed on the shaft. And further, the retaining 
device of the invention is one which is easily unlocked 
so that the socket may be removed from the driving 
shaft without the necessity of using any special tools. 
The invention is not limited to the embodiments shown. 

Various changes within the scope of the following claims 
will become apparent to those skilled in the art. 
What is claimed is: 
1. A coupling comprising a shaft having a splined 

cross-sectional portion and having a bore open at the 
front end thereof, a socket member having a splined 
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portion detachably ?tting the corresponding splined por 
tion of the shaft, a portion of the front end of the shaft 
having a recess extending from said bore to the exterior 
of the shaft, a rotative locking means disposed within said 
bore, the said locking means comprising a ?rst cylindrical 
member having a cam means thereon, a second member 
mounted coaxially on said ?rst member and having co 
operating cam means thereon and having a tang extend 
ing radially in said recess substantially to the crest di 
ameter of the shaft splines, a spring within said bore 
arranged to cooperate with said cam means to angularly 
align the said tang normally with a valley between said 
shaft splines, the cam means being effective upon rear 
ward axial movement of said ?rst member to rotatably 
align the tang with a land of said shaft spline, the tang 
having a forwardly converging tapered surface effective 
upon being axially engaged by a spline of the socket to 
angularly move the tang into alignment with a shaft 
spline land, the socket spline portion having an inner end 
beyond which the end of the shaft and the tang extend, 
when the socket is in operating position on the shaft, the 
said spring and cam means, when the socket is in said 
operating position, being effective to angularly realign the 
tang with the shaft spline valley and an inner end of a 
socket spline land, to prevent withdrawal of the socket 
from the shaft. 

2. A coupling comprising a shaft having a splined 
portion and having a bore open at the front end thereof, 
a socket member having a splined portion detachably 
?tting the corresponding portion of the shaft, the front 
end of the shaft having a recess extending from said bore 
to the exterior of the shaft, angularly movable locking 
means disposed within said bore and having a tang ex 
tending radially in said recess substantially to the spline 
crest diameter of the shaft, the said tang being oscillatable 
within said recess. 

3. A retaining device including a splined driving shaft 
having an axial bore in the end thereof, a locking sleeve 
having a cylindrical portion disposed in said bore for 
limited rotative movement and having a radially extending 
tang adjacent the end of said splined shaft, said tang 
adapted to be normally in angular alignment with a valley 
of said shaft spline, and a plunger disposed in said lock 
ing sleeve and adapted for axial movement with respect 
thereto, means adapted to rotate said locking sleeve to 
align the tang with a land on said shaft in response to 
axial inward movement of said plunger by axial move 
ment of a splined socket member engageable with said 
shaft splines, and resilient means urging said plunger 
axially forwardly. 

4. In a power operated tool, a rotatable shaft having 
a plurality of longitudinal driving splines for engage 
ment within a driven splined socket member, and having 
a pilot portion of reduced diameter forward of the splined 
portion, the said shaft having a recess in its forward end 
for the reception of a rotative locking device engageable 
with the inner end of at least one of the driven socket 
splines, at least one of the shaft splines extending longi 
tudinally forwardly beyond the other splines on said 
shaft. ‘ l l 

5. In a power operated tool, a rotatable shaft having a 
plurality of longitudinally extending driving splines for 
engagement within a driven splined socket member, and 
having a pilot portion of reduced diameter forward of 
the splined portion, said shaft having a rotative locking 
device engageable with at least one of said socket splines, 
and means to effect rotative movement of the said lock 
ing device. ~ 

6. A socket retainer mechanism for a shank and socket 
having a splined connection with each other when the 
shank is received in the socket comprising 

a retainer element across the outer end of said shank, 
a rock shaft on which said retainer element is mounted, 
said shank having a bore receiving said rock shaft, 



3,517,953 
said retainer element having teeth at its outer ends 

aligned with the teeth of said splined connection in 
one position of said rock shaft and out of alignment 
therewith in another position thereof, 

and means operable to rock said rock shaft. 
7. A socket retainer mechanism in accordance with 

claim 6 having 
means normally biasing said rock shaft to said another 

position. 
8. A socket retainer mechanism in accordance with 

claim 6 wherein 
said means is in the form of a slide pin having an 

operative connection with said rock shaft. 
9. A socket retainer mechanism in accordance with 

claim 8 wherein 
a spring is provided to normally bias said slide pin to 

extended position. 
10. A socket retainer mechanism in accordance with 

claim ‘6 wherein 
said outer end of said shank has a cross slot receiving 

said retainer element, 

the size of said slot limiting the oscillation of said re 
tainer element to the two positions mentioned. 

11. A socket retainer mechanism in accordance with 
claim 10 wherein 

5 said ?rst means is in the form of a slide pin having an 
operative connection with said rock shaft, 

and a spring is provided to extend said slide pin to a 
position wherein said retainer element occupies said 
another position. 
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