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This invention relates to coupling devices, and more 
particularly to coupling devices for tools and tool hold 
ing devices incorporating a ball means for retaining a 
driven tool in working relation with a driving member. 

According to the invention there is provided a coupling 
device which extends axially through a driving member 
to releasably engage a tool such as a wrench or the like 
on a drive shaft. The coupling device includes a rod 
extending axially through the drive shaft and carrying a 
flange which cooperates with a ball movable in a radial 
bore formed in the drive shaft. The rod is biased axially 
in the drive shaft towards the ball by spring means in the 
shaft. A manually operable button or head permits the 
rod to be moved in the shaft for releasing the ball. The 
ball in its outermost position in the bore engages in a re 
cess of a tool removably mounted on the shaft. When 
the ball is in its innermost position the tool is released 
and can be removed from the shaft. Further spring 
means can be provided to hold the rod in a retracted 
position in the shaft. Suitable adapters can be provided 
for connecting the shaft to tools having different sizes of 
sockets. The adapters can be made in various axial 
lengths to increase the versatility of use of the tools held 
thereby. The invention is adapted for installation in 
power tools driven by electric motors, hydraulic motors, 
pneumatic motors, etc. The invention can also be in 
stalled in tools having manually rotated shafts and rotors 
such as ratchet wrenches, ratchet Screwdrivers, and the 
like. 

It is therefore a principal object of the invention to 
provide a coupling device for attaching a tool to a drive 
shaft, wherein a rod is axially movable in the shaft for 
actuation of a ball lock. 
A further object is to provide a coupling device as de 

scribed wherein the rod is manually movable in the shaft 
and is provided with spring means biasing the rod to hold 
the ball is locking position. 
Another object is to provide a coupling device as de 

scribed provided with further spring means to engage the 
rod and hold the ball in non-locking position. 

For further comprehension of the invention, and of the 
objects and advantages thereof, reference will be had to 
the following description and accompanying drawings, 
and to the appended claims in which the various novel 
features of the invention are more particularly set forth. 

In the accompanying drawings forming a material part 
of this disclosure: 

FIG. 1 is a perspective view of a pneumatically driven 
tool holder embodying the invention, with a tool shown 
detached therefrom. 

FIG. 2 is a Sectional view taken on line 2-2 of FIG. 1, 
parts being omitted, with the tool shown attached to the 
too holder. 

FIG. 3 is a sectional view similar to a part of FIG. 2, 
with parts of the tool holder omitted and other parts 
shown in different positions from the showing of FIG. 2. 

FIG. 4 is a sectional view taken on line 4-4 of FIG. 2. 
FIG. 5 is a sectional view taken on line 5-5 of FIG. 2. 
FIG. 6 is a sectional view of an adapter which can be 

ised with the too holder of FIGS. 1-5. 
FIG. 7 is a side view partially in section of an ex 

tension adapter. 
FIG. 8 is a side view partially in section of a ratchet 

tool holder embodying the invention. 
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tached to the shaft. 

2 
Referring first to FIGS. 1-5, there is shown a power 

driven gun type tool holder 9 which may be a pneu 
matically driven device. The tool holder 10 has an outer 
casting 2 in which is an axially disposed rotatable hol 
low shaft 4. This shaft can be rotated by passage of air 
or other fluid through the handle 16 to the rotor 18 at 

The rotor 18, valve 19 and fittings 
21, 22 associated with the device are conventional and 
need not be described here since they form no part of 
the invention. 
One end 5 of shaft 14 extends outside of the casing 

12 and is rectangular or multilateral in cross section. A 
radial bore 24 is formed in end 5 of the shaft. This 
bore has a constriction 26 at its outer end which has a 
diameter iess than that of a ball 23 movable in bore 24. 
Part of the ball can extend radially outward of the shaft 
as shown in FIGS. 1, 2 and 4. 
A tool 30 such as a nut wrench having a rectangular 

or multilateral socket 32 can be engaged on end 15 of 
the shaft 14. Recesses 33 are formed in the sides of the 
socket for receiving the part of the ball which extends 
outwardly of shaft end 5. By this means the tool is 
locked on the shaft and can be driven thereby as the 
shaft is rotated. 

In order to move the ball radially outward of the 
shaft there is provided a rod 36 which moves axially in 
bore 7 of shaft 4. Bore 24 communicates with bore 
17. At the end of rod 36 near bore 17 is a radial flange 
38 which engages the inner side of the ball as shown in 
FIG. 2 and holds the ball extended partially out of the 
bore 24. A coil spring 40 has one end bearing on the 
adjacent flange end of rod 36. The other end of spring 
43 bears on a disk 42 held by a spring ring or retainer 
44 engaged in an annular recess 46 in the bore 17. A pro 
jecting pin 43 in bore 7 serves as a stop element to 
limit movement of rod 36 away from ball 28. 
A stub shaft 46 extends outwardly of the casing through 

a hole 48. The shaft is axially movable by manually 
pressing a button or head 59 engaged on the outer end of 
shaft 46. A cup bearing 52 is secured on the inner end 
of stub shaft 45 and has ball bearings 54 receiving and 
supporting the other end of rod 36. Since rod 36 will 
tend to rotate with shaft 4 the ball bearings permit free 
rotation without interference with shaft 14. At the same 
time shaft 46 will remain stationary since stub shaft 46 
is engaged by a key 47 projecting in groove 49 formed 
in the stub shaft. 
A cover member 56 is pivotally mounted on the cas 

ing over head 59 to prevent manual operation of the 
head unless the cover is pivoted away from the head 
59 as indicated in FIG. 3. Shaft 46 is axially aligned 
with rod 36 so that when head 50 and shaft 46 are 
pressed inwardly of the casing, as shown in FIG. 3, the 
rod 36 is moved axially to release the ball so that it 
can be moved radially inward of shaft 14 out of 
recess 33 in tool 3). If the pressure on head 50 is 
relaxed the rod 36 will normally tend to move to lock 
ing position in which flange 38 engages ball 28. A 
spring catch in the form of leaf spring 60 can be pro 
vided on casing 12 to engage head 50 as shown in 
FIG. 3 and hold rod 36 in unlocked position. This 
spring is secured by pin 61 and has a hooked end 61. 
The spring 60 engages the head 50 when the rod is moved 
to the right as shown in FIG. 3 and spring 40 is com 
pressed. The head 50 is disengaged from spring hook 
61 by manually pulling the head away. - 
When tool. 30 is engaged on the shaft 14 and held by 

ball 28, it cannot be released unless the rod 36 is moved 
manually to the right to unlocking position as shown 
in FIG. 3. Then the ball 28 moves freely in bore 24 
for removing the tool and replacement with another. 
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FIG. 6 shows an adapter 70 which can be provided 
for adapting the tool holder to engage a tool having 
a socket of different size from that of socket 32 in tool 
30. This adapter has a body portion 72 formed with 
a socket 32 provided with recesses 33' to receive ball 
28. Socket 32' is the same size as socket 32. The adapt 
er has an axial stud 15 of smaller width than shaft end 
15. This stud is provided with a transverse bore 75 
having a constriction 76 to hold a ball 78 in the bore. 
A disk 79 bears on the inner side of ball 78. A coil 
spring 80 and a retainer screw 82 engaged in bore 75 
hold the ball 78 against constriction 76 with part of 
ball 78 extending out of bore 75. The stud 5’ has a 
multilateral construction similar to end 15 of shaft 14 
to receive a multilateral socket of a smaller tool than 
too. 30. 

FIG. 7 shows another adapter 70a which has a flat 
faced socket 328 identical to socket 32 of tool. 30. The 
adapter 70a has a long shaft or shank 85 which serves 
as an extension for the tool holder 10. The shaft 85 
in effect extends shaft 14. Socket 32 is located at one 
end of the shaft 85. At its other end, the shaft 85 has 
a ball lock arrangement similar to that of adapter 70 
for engaging a tool thereon. Bore 75 is formed trans 
versely in the other end of shaft 85 and has a constric 
tion 76a to hold ball 78a therein. Coil spring 808 bears 
on the ball and screw 82 holds the spring and ball as 
sembly in the bore 758. Tool 30 or adapter 70 can 
be engaged on tool adapter 70 by snapping on the ball 
lock. 
FIG. 8 shows a ratchet tool holder 100 embodying 

the invention. This tool holder has a handle 102 formed 
at one with an enlarged flat casing 104 closed by a 
cover plate 106. A leaf spring pawl 108 extends radially 
in the casing and engages ratchet teeth 110 of a ratchet 
wheel 112. Axial shaft 14 extends outwardly of 
the wheel through wall 107 of the casing. A rod 
36a extends axially through the wheel 12 which 
is rotatable on the rod. Rod 36 has on one end a flange 
38a like flange 38 of rod 36. Coil spring 40 biases 
the rod and flange away from ball 28 inserted in radial 
bore 248. The bore has a constriction 26 to hold the 
ball in the bore with part of the ball extending to en 
gage in a recess 33 of tool socket 32. Button or head 
50a is engaged on the other end of rod 36 and can 
be pushed manually to the right as shown in FIG. 8 
for disengaging the flange 38 from the ball. Catch 
spring 60a holds the rod retracted by engaging the outer 
side of head 50a as indicated by dotted lines in FIG. 8. 
A projecting pin 418 inside of rotary shaft 14' serves 
as a stop element to limit movement of the rod 36 to 
the left away from ball 28a. Ball 28 is released in 
the same manner as ball 28 when the head 50 is pressed 
inwardly toward the tool holder casing. End 5 of 
shaft 14 is provided with multiple flat faces for engag 
ing in socket 32 of a tool. 30. 
A characteristic feature of the invention is the exten 

sion of the axially movable manually operable rod 
through the hollow tool drive shaft of the tool holder. 
The invention makes possible convenient attachment, de 
tachment and interchanging of tools and adapters to in 
crease the versatility and range of uses of the tools and 
tool holder. 
While I have illustrated and described the preferred 

embodiments of my invention, it is to be understood that 
I do not limit myself to the precise constructions here 
in disclosed and that various changes and modifications 
may be made within the scope of the invention as de 
fined in the appended claims. 

Having thus described my invention, what I claim as 
new, and desire to secure by United States Letters 
Patent is: - 

1. A tool holder comprising a casing, a shaft rotat 
ably disposed in Said casing, said shaft having a multi 
lateral end extending outside of the casing, said shaft 
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4. 
having an axial bore extending therethrough and a radial 
bore communicating with said axial bore at said end of 
the shaft, said radial bore having a constriction at its 
outer end, a ball movably disposed in said radial bore, 
a rod axially movable in said axial bore inside said shaft, 
manually operable means outside of said casing opera 
tively connected to the rod for moving said rod axially 
in said shaft, a flange on said rod engageable with the 
ball to extend part of the ball outside of the end of the 
shaft, spring means bearing on said rod tending to bias 
the rod and flange towards the ball, and stop means in 
said shaft holding the rod in a fixed position with the 
flange in engagement with said ball when said manual 
means is released and Said spring is expanded. 

2. A tool holder comprising a casing, a shaft rotatably 
disposed in said casing, said shaft having a multilateral 
end extending outside of the casing, said shaft having an 
axial bore extending therethrough and a radial bore com 
municating with said axial bore at said end of the shaft, 
said radial bore having a constriction at its outer end, a 
bail movably disposed in said radial bore, a rod axially 
movable in said axial bore inside said shaft, manually op 
erable means outside of said casing operatively connected 
to the rod for moving said rod axially in Said shaft, a flange 
on said rod engageable with the ball to extend part of the 
ball outside of the end of the shaft, spring means bearing 
on said rod tending to bias the rod and flange towards the 
ball, stop means in said shaft holding the rod in fixed 
position with the flange in engagement with said ball when 
said manual means is released and said spring is expanded, 
and spring catch means on said casing engageable with 
said manually operable means for holding said rod in an 
other fixed position with the flange out of engagement 
with said ball when said manual means is released and said 
spring is compressed. 

3. A tool holder comprising a casing, a power driven 
shaft rotatably disposed in said casing, handle means Se 
cured to the casing for manually supporting the same, 
said shaft having a multilateral end extending outside of 
the casing, said shaft having an axial bore extending there 
through and a radial bore communicating with said axial 
bore at said end of the shaft, said radial bore having a 
constriction at its outer end, a ball movably disposed in 
said radial bore, a rod axially movable in said axial bore 
inside said shaft, bearing means rotatably Supporting said 
rod, a head outside of the casing connected to said bearing 
means for moving said rod axially in said shaft, a flange 
on said rod engageable with the ball to extend part of the 
ball outside of the end of the shaft, spring means bearing 
on said rod tending to bias the rod and flange toward the 
ball, and stop means in said shaft holding the rod in fixed 
position with the flange in engagement with said ball 
when said head is released and said spring is expanded. 

4. A tool holder comprising a casing, a power driven 
shaft rotatably disposed in said casing, handle means Se 
cured to the casing for manually supporting the same, said 
shaft having a multilateral end extending outside of the 
casing, said shaft having an axial bore extending there 
through and a radial bore communicating with said axial 
bore at said end of the shaft, said radial bore having a 
constriction at its outer end, a ball movably disposed in 
said radial bore, a rod axially movable in said axial bore 
inside said shaft, bearing means rotatably supporting said 
rod, a head outside of the casing connected to said bearing 
means for moving said rod axially in said shaft, a flange 
on said rod engageable with the ball to extend part of 
the ball outside of the end of the shaft, spring means bear 
ing on said rod tending to bias the rod and flange toward 
the ball, and stop means in said shaft holding the rod in 
fixed position with the flange in engagement with said ball 
when said head is released and said spring is expanded, 
and catch means on said casing engageable with said head 
for holding said rod in another fixed position with the 
fiange cut of engagement with said ball when said manual 
means is released and said spring is compressed. 

5. A tool holder comprising a casing, a driven shaft 
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rotatably disposed in said casing, ratchet means rotatably 
supported on said shaft in said casing, handle means 
secured to the casing for manually supporting the same, 
said shaft having a multilateral end extending outside of 
the casing, said shaft having an axial bore extending there 
through and a radial bore communicating with said axial 
bore at said end of the shaft, said radial bore having a 
constriction at its outer end, a ball movably disposed in 
said radial bore, a rod axially movable in said axial bore 
inside said shaft, a head outside of said casing connected 
to said rod for moving the same axially in said shaft, a 
flange on said rod engageable with the ball to extend 
part of the ball outside of the end of the shaft, spring 
means bearing on said rod tending to bias the rod and 
fange toward the ball, and stop means in said shaft hold 
ing the rod in a fixed position with the flange in engage 
ment with said ball when said head is released and said 
spring is expanded. 

6. A tool holder comprising a casing, a driven shaft ro 
tatably disposed in said casing, ratchet means rotatably 
supported on said shaft in said casing, handle means se 
cured to the casing for manually supporting the same, said 
shaft having a multilateral end extending outside of the 
casing, said shaft having an axial bore extending there 
through and a radial bore communicating with said axial 
bore at said end of the shaft, said radial bore having a 
constriction at its outer end, a bail movably disposed in 
said radial bore, a rod axially movable in said axial bore 
inside said shaft, a head outside of said casing connected 
to said rod for moving the same axially in said shaft, a 
flange on said rod engageable with the ball to extend part 
of the ball outside of the end of the shaft, spring means 
bearing on said rod tending to bias the rod and flange 
toward the ball, stop means in said shaft holding the rod 
in a fixed position with the flange in engagement with said 
bali when said head is released and said spring is ex 
panded, and catch means on said casing engageable with 
said head for holding said rod in another fixed position 
with the flange out of engagement with said ball when 
said manual means is released and said spring is com 
pressed. 

7. A too holder comprising a casing, a driven shaft 
rotatably disposed in said casing, handle means secured 
to the casing for manually supporting the same, said shaft 
having a multilateral end extending outside of the casing, 
said shaft having an axial bore extending therethrough 
and a radial bore communicating with said axial bore at 
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said end of the shaft, said radial bore having a constric 
tion at its outer end, a ball movably disposed in said radial 
bore, a rod axially movable in said axial bore inside said 
shaft, a head outside of said casing connected to said rod 
for moving the same axially in said shaft, a flange on 
said rod engageable with the ball to extend part of the 
ball outside of the end of the shaft, spring means bearing 
on said rod tending to bias the rod and flange toward the 
ball, and stop means in said shaft holding the rod in a 
fixed position with the flange in engagement with said 
ball when said head is released and said spring is ex 
panded. 

8. A tool holder comprising a casing, a driven shaft 
rotatably disposed in said casing, handle means Secured to 
the casing for manually supporting the same, said shaft 
having a multilateral end extending outside of the casing, 
said shaft having an axial bore extending therethrough and 
a radial bore communicating with said axial bore at said 
end of the shaft, said radial bore having a constriction at 
its outer end, a ball movably disposed in said radial bore, 
a rod axially movable in said axial bore inside said shaft, 
a head outside of said casing connected to said rod for 
moving the same axially in said shaft, a flange on said 
rod engageable with the ball to extend part of the ball 
outside of the end of the shaft, spring means bearing on 
said rod tending to bias the rod and flange toward the ball, 
stop means in said shaft holding the rod in a fixed posi 
tion with the flange in engagement with said ball when 
said head is released and said spring is expanded, and 
catch means on said casing engageable with said head for 
holding said rod in another fixed position with the flange 
out of engagement with said ball when said manual means 
is released and said spring is compressed. 
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