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The present invention relates to impact tools and more
particularly to air actuated, reversible rotary tools adapted
to apply a succession of rotational hammer blows to a
driven member such as a nut or bolt.

The clutches with which the present invention are con-
cerned comprise a reversible air motor which drives. a
clutch mechanism adapted to ‘apply hammer blows to the
driving end of the tool. The clutch mechanism is con-
tained in a housing that in some instances is grease filled
and in others is oil filled. The. grease offers considerable

-—-~g¢sistance to the movement 'of the clutch parts reducing

the energy output and in cold weather the stiffening of the
grease may render the tool wholly inoperative, Oil filled
clutches transmit power more efficiently and are not
inclined to “freeze-up” in cold weather, but have given
considerable difficulty heretofore because of the tendency
of the seals between the motor housing and clutch housing
to leak.. The oil frequently leaks from the clutch to the
motor which is not desirable but greater difficulty has been
encountered in the fact that air leaks from the motor into
the clutch housing. The pressure in the clutch housing
may become so great as to cause the housing to crack or
to blow the seals.

Accordingly, it is a principal object of the present inven-
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tion to provide a new and improved sealing arrangement -

in wrenches of the type described.

More particularly, an object of the invention-is to pro-
vide new and improved construction of an impact: tool
with improved sealing arrangements to permit the clutch
housing to be filled with oil whereby the tool will be more
efficient and will Temain operative even in-cold weather.

Still another object is to provide a sealing arrangement
which will permit of ready modification of existing grease
filled wrenches to permit the cluich housing of the same to
be filled with oil.

‘Other objects and advantages of the invention will be-
come more apparent in the following specification taken
in conjunction with the drawing wherein:

FIG. 1 is a longitudinal sectional view of a rotary tool
embodying the invention; and :

FIG. 2 is an enlarged view of an indicated portion of
the tool showing certain details thereof,

Referring to the drawings the illustrated impact tool
comprises a reversible air motor 28 contained within a
generally cylindrical motor housing 22 having a handle
23 provided thereon. Rotatably mounted within the
housing is a rotor 24 comprising a plurality of blades
26 and a shaft 28. Suitable means (not shown) are
provided to pass air into the rotor chamber so as to
drive the rotor in the desired direction of rotation.
For a further discussion of suitable motor construction
reference is 'made to U.S. Patent No. 2,077,733. The
lower end of the motor housing 22 comprises an integral
end wall 34 having an opening therein concentric with
the shaft 28 and through which opening the shaft ex-
tends. The opening is defined by an upper portion 36
defining a race for a ball bearing 38 for supporting the
shaft 28. Preferably a bearing seal 40 is positioned
between the lower motor end plate 42 and the wall 34.
The lower portion of the opening through the. wall 34
is defined by a groove 44 defining an annular step about
the bearing race 36. In a currently commercially avail-
able wrench having a grease filled clutch housing this
groove serves as a seat for another ball bearing support-
ing the shaft 28. in accordance with the invention a
cup-shaped bearing cage 46 having a tubular side wall
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portion 48 and an end wall portion 50 is seated in the
groove 44. The side wall portion 48 may be- provided
with a flange 49 for receiving screws 51. threaded into
the end wall 34 for securing the cage in place. The
outer surface of the side wall portion 48 is provided
with a groove 52 in which is seated an O-ring 54 which
snugly engages the wall of the step 44 to form an oil
tight seal between the cage and such wall:

The end wall 50 of the cage is formed with a concentric
opening 56 through which the shaft 28 extends. The
surface of the opening 56 is preferably formed with a
groove 58 receiving an O-ring seal 60 which is adapted
snugly to engage the shaft 28 to form an oil tight seal
thereagainst. - Mounted in the cage 46 is a ball bearing 64
which rolls on & bearing spacer 66 secured to the shaft 28.
A bearing spacer seal 68 may be positioned between th
spacer 66 and the end of the cage 46. :

The shaft 28 is adapted to drive any suitable clutch
mechanism (not shown but which may be such as that
shown in Patent No. 2,285,639) and which is adapted to
drive a1 output shaft or spindle 70 extending outwardly
through the lower end of the clutch housing 72 within
which the clutch mechanism is contained. The lower
end of the motor housing 22 is formed with an annular
step 74 over which the upper end of the clutch housing

“72 is telescopically received. The side wall of the step is
formed with a groove 76 in which is secured an O-ring

78 which provides an oil tight seal between the motor
housing 22 and the clutch housing 72. A port 80 closed-
by a removable cap 82 may be provided for filling the
clutch housing with oil. o
Mounted in the lower end of the clutch housing is a

' bushing 84 within which the spindle 76 is adapted to re-

volve. An O-ring 86 is mounted in a recess 88 in the lower
end of .the bushing to form an oil tight seal about the
spindle 70. The spindle 70 terminatesin a wrench socket
99 which is suitably secured to the spindle.

Tt will be understood that the operation of the impact
wrench of the invention is conventional. That is, to op-
erate the wrench an operator manipulates the throttle lever
{6 admit air to the air motor so as.to drive the motor in
the desired direction of rotation. In turn the motor will
drive the clutch mechanism to impart rotation to the
spindle 70 and thus the socket 90 so as to remove -or
drive home a nut engaged by the socket. When resistance
to turning the nut is encountered, the clutch mechanism
will operate to impact force to the spindle in the direction
of the desired rotation of the nut so that it can be tight-
ened or loosened as desired.

T has been found that the construction of the clutch
housing with the sealing arrangement mounted directly
in the end wall of the motor housing as illustrated enables
the clutch housing to be oil filled rather than packed with
grease. By the simple expedient of replacing the grease
with oil the operating efficiency of the impact tool is
greatly increased. Applicant has found that the torque
output of the tool can be increased by five to ten percent
while at the same time the volume of air consumed is very
substantially decreased. A most important factor, particu-
Tarly in areas of colder climate, is that the oil filled clutches
operate efficiently in cold weather, whereas those having
grease packed clutches tend to freeze-up and become
virtually if not totally inoperative. *

Having illustrated and described a preferred embodi-
ment of the dinvention it should be apparent that it permits
of modification in arrangement and detail. - 1 claim all such
modifications as come within the true spirit and scope of
the appended claims.

I claim:

1. An impact tool comprising an impact clutch mecha-
nism, a motor for driving said mechanism, said motor
comprising a cylindrical housing and a rotor rotatably
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mounted within said housing coaxially thereof, said motor
housing having an integral wall at one end thereof, a shaft
connected to said rotor and extending through said wall,
said wall having an opening concentric of said shaft defin-
ing a bearing race, a ball bearing mounted in said race
and supporting said shaft, the outer surface of said wall
having = groove therein defining an annular step about
said opening, a cup shaped bearing cage seated in said
groove, a sealing means positioned between the side wall
of said cage and the side wall of said step providing an
oil tight seal, said cage having a bottom wall extending
at right angles to the axis of said shaft and having an
opening for receiving said shaft, sealing means positioned
between sajd shaft and said cage providing an oil tight
seal therebetween, . tubular housing enclosing said clutch
mechanism, said clutch housing including a mounting por-
tion telescopically surrounding said one end of said hous-
ing, means operatively arranged between said clutch hous-
ing and said motor housing to provide an air and oil tight
seal therebetween, said clutch mechanism having an output
shaft extending outwardly of said clutch housing, and
means to provide an oil tight seal between said output
shaft and said clutch housing, said clutch housing being
oil filled.

2.. An impact tool comprising an impact clutch mecha-
nism, a motor for driving said mechanism, said motor
comprising a cylindrical housing and a rotor rotatably
mounted with said housing coaxially thereof, said motor
housing having a wall at one end thereof, a shaft con-
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nected to said rotor and extending through said wall, said
wall having an opening concentric of said shaft defining
a bearing race, a ball bearing mounted in said race and
supporting said shaft, the outer surface of said wall having
a groove therein defining an annular step about said open-
ing, a cup-shaped bearing cage mounted in said groove,
an ‘O-ring seal positioned between the side wall of said
cage and the side wall of said step, said cage having a
bottom wall extending at right angles to.the axis of said
shaft and having an opening for receiving said shaft, an
O-ring positioned in the surface defining said last men-
tioned opening in snug engagement with said shaft so as
to provide a seal therebetween, a tubular housing enclos-
ing said clutch mechanism, said clutch housing including
a mounting portion telescopically surrounding said one
end of said housing, means operatively arranged between
said clutch housing and said motor housing to provide an
air and oil tight seal therebetween, said mechanism having
an output shaft extending outwardly of said clutch hous-
ing, and means to. provide an oil tight seal between said

output shaft and said clutch housing, said clutch housing .- -

being oil filled.
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