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My present invention relates toan improve-
ment in power actuated wrenches, and has

for its object the provision of means whereby -

nuts and bolts may be set or removed by

5 power actuated means at speed.

" One advantage of this form of structure
is that in most instances a large.proportion
of nuts and bolts on any machine assembly
may be easily and quickly assembled and dis-

" 10 assembled in desired locations.

~ Another advantage of my device is_that
owing to my construction right and left hand
wrench motion is readily accomplished with-
out having to change mechanisms therefor.

A further advantage relates to the manner

in which by a simple speed reduction device,
ower is obtained to overcome the initial or
al torsions required to start or tighten
‘nuts and bolts, from a high initial speed de-
20 vice. -

Due to the foregoing arrangement and the
location of the reduction means, a flexible
shaft may be used to transmit the power
from a power source, without undue strain-

25 ing or overload. .

Further advantages lie in the convenient
arrangement of the control of the power
source, and the provision of an adjustable
‘means for setting the mechanism to accom-

30 modate overloads upon the drive shaft and
wrench portions, permitting a slippage to
automatically occur upon occasion of the
sticking of nuts and bolts, beyond the ca-
pacity of the device to loosen or tighten the

35 same. i

These and other capabilities will be ap-
prehended as the description proceeds, and
I do not desire to be held to the details here-
of, as it is obvious that modifications may

40 be made without departing from the spirit

" of the invention or the scope of the appended
claims. .

In the drawings accompanying, Fig. 1is a

- side view of my apparatus in complete- as-

45 sembly;

Fig.2isa

16

front or gear end view thereof;

Fig. 8 is a side view, enlarged of the

wrench end; »
Fig. 4is an end view thereof;
50 Fig. 5 shows my device in operative posi-

tion upon an automobile, as an instance of.

one form of use; and

Fig. 6 is an enlarged sectional view of the
gear and clutch mechanism taken on the line
6—6, Fig. 2, looking in the direction of the
arrows.’ :

In my embodiment, and as a preferred form
of primary power, I utilize an electric mo-
tor 1, of suitable power, this being suitably
mounted upon a base plate 2, the base plate
having a clamp means thereon comprising a
pair of clamp arms 3 with clamping screws
4, whereby to affix the mounted assembly to
some convenient anchorage, such as the run-
ning board 5 of an automobile 6.

The motor 1 is provided with a suitable
electric current tapping means 7, this being
a socket and lead wire, and an extension of
this wiring, as at 8, Fig. 1, runs to the handle
H of the wrench, there terminating in con-
trol, or button, switch 9. This provides
means at the wrench end of my device to
quickly and conveniently stop and start the
motor, during operation. .
viously, may be plugged in at any convenient
tap.

The motor, ob-
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The motor armature shaft 9, Fig. 1, at its -

front end is provided with an extension 10,
Fig. 6, which is keyed to_the first gear 11

of a train of gears, including 12 and 13, all’

of which are mounted for rotation in bear-
ings located in a gear housing 14, which is
operatively mounted upon the base plate 2,
in associated relation to the motor 1.

" - The gear train acts to partially reduce the.

rotative speed of the motor to a flexible
power transmitting shaft 15, of desired
length, by means of a shaft coupling 16, as-
sociated with gear 12, which gear 1s bored
to rotatively receive therein the shank 17 of
the coupling. 16, the opposite end of which
coupling is provided with a series of super-
imposed, flexible, cupped friction disks 18.
The friction disks are held in tehsioned rela-
tion to one face of the gear, as at 19, and are
adjustably locked in desired friction driving
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relation thereto by means of nuts 20 upon the -

outer end of the coupling shank 17. The
purpose of this is that when the flexible shaft
15 is coupled thereto, under load, the cou-



40
' causes the nut to be turned, for loosening or
‘tightening, in a rapid manner. Whén tight-

2

pling and shaft aie driven by the frictional

- engagement between the disks 18 and the

10

15

gear face 19.

Sudden starts or stops of the friction shaft
by reason of the load thereon, are absorbed
by this arrangement especially in tightening
nuts into firm engagement upon their respec-
tive studs.

The wrench portion of my device, Figs. 3
and 4, comprises a split housing of two parts
21, 22 joined together by screws, as shown
in Fig. 3, and rotatably mounts therein a
worm 238 in mesh with a worm wheel 24.
The worm wheel has, preferably, a squared
bore 25 therein in which to receive, from

_either side suitable socket wrenches 26,

20

30

shown dotted, the square shanks of which
engage in said bore, to be driven by the rota-
tion of the worm wheel.

The worm 23 is in operative engagement
with the transmission shaft 15, Fig. 3, so
that rotation of the motor 1, causes the
wrench 26 to be powerfully turned, at re-
duced speed, through the gear train 11, 12
rotating in one direction, or 13 rotating in
direction opposite to 12 and the worm gear
reduction 23, 24. S

The worm housing 21, 22 has an extension
H’, into which the flexible shaft 15 is borne,
and said extension forms a handle whereby
to manipulate the wrench as desired, and also
provides a suitable support for the motor
circuit switch 9 for ready manual manipula-
tion and as shown at Fig. 1. ‘

In a characteristic use of this device the

. drive apparatus may be clamped to the run-
- ning board of a vehicle, Fig. 5, and a suitable
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‘standard socket wrench being selected,

placed on the desired nut, the wrench 26
placed thereon and the motor started. This

ening nuts, upon the nut reaching a firm seat,
the friction drive 18 slips, thus relieving
the motor, after which the motor is stopped.

Right hand rotation of the wrench may be
accomplished by coupling the flexible shaft
15 with the gear 12, the gear 13 then rotating
idly; left hand rotation of the wrench may
be accomplished by using the wrench itself

from either side, turned about, or the flexible

shaft 15 may be coupled with the gear 13
which is provided with a solid coupling 27
for the shaft 15, the gear 12 then serving
forhrotating the gear 13 by meshing there-
with.

It will be noted, by viewing the end view
of the wrench, Fig. 4, that the housing, in its
transverse dimension is extremely narrow,
to permit its introduction in many narrow
places where nuts and bolts are met with in
the average machine or motor design.

Further, owing to the great reduction by
the use of a worm gear reduction in the
wrench head, the flexible shaft is not over-
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loaded, as the greater proportion of the
strain is on the worm gear reduction dye to
its low gear ratio. _ _

-Having thus described my invention, what
I claim 1s:° '

1. In combination, a support; a pair of ro-
tary members mounted on said support;
means for rotating the members in opposite
directions; couplings respectively yieldably
and rigidly mounted on said members; a
flexible shaft adapted to interlock with either
of said couplings; and a wrench driven by
said shaft and including a member having
oppositely opening sockets connected to said
shaft. :

2. In combination, a stationary housing;
a pair of rotary members mounted in said
housing ; means in part in the housing for ro-
tating the members in opposite directions;
couplings respectively yieldably and rigidl
mounted on said members; a flexible sha
adapted to interlock with either of said cou-
plings and a wrench including a member
driven by said shaft and having oppositely
opening sockets; either socket being usable
thereb
whereby the wrench may co-operate with
said couplings to drive positively or yield-
ably in either direction.

3. In combination, a support; a pair of ro-
tary members mounted on said support;
means for rotating the members in opposite
directions; couplings respectively yieldably

. and rigidly mounted on said members; a flex-

ible shaft having its drive element operatively

_engageable with either of said couplings to be
“yieldably driven by the yieldable coupling or

positively driven by the solid coupling ; and a
wrench driven by said element comprising a
housing having opposite lateral openings;
a worm wheel mounted therein having cen-
tral wrench sockets in said openings respec-
tively; and a worm rotatably mounted there-
in meshing with said wheel and driven by said
element. - :

4. In combination, a stationary housing
with a large bearing bore and a large opening
alined with said bore; a drive shaft having
an extension in the housing; a drive pinion
on said extension ; an intermediate gear mesh-
ing with the pinion and having a hub in said
bore; a yieldable coupling having a shank
in said hub and a threaded end in said large
opening; a friction disk on said shank engag-
ing saiﬁ_ gear; locking nuts on said threaded
end pressing said disk and projecting through
said large opening; a flexible shaft connected
with said coupling; and a wrench driven by
said shaft and having a rotary member driven
by said shaft and having a wrench socket.

5. In combination, a base; a motor thereon;
8 housing mounted on the base including an
upright supporting wall perpendicular to the
motor shaft, and provided with a large bear-
ing bore and upper and side flanges turned

to reverse the direction of the wrench
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toward the motor; a thin wall mounted on the
edge faces of said flanges and provided with -

a large opening alined with said bore; the

motor shaft being provided with a front ex-
tension. passing through the thin wall into the
supporting wall; a drive pinion on said exten-
sion in said housing; an intermediate gear
larger than the pinion meshing with the pin-
ion and having a flat face toward said wall,
and provided with a flanged hub received in
said bore; a yieldable coupling having a
shank in said hub and a threaded end in said
large opening; friction disk on said shank
engaging said gear; locking nuts on said
threaded end pressing said disk and project-
ing through said large opening; a flexible
shaft adapted to interlock with said coupling
and a wrench driven by said shaft.

6. In combination a pair of parallel shafts,
a train of gears thereon, a pair of couplings
on said shafts, means for yieldably driving
one of said shafts and positively driving the
other shaft with said gears and said couplings
thereon, a flexible shaft, to be selectively in-
terlocked at one end thereof with either cou-
pling, thereby varyving the speed of said
{flexible shaft, and. a wrench having a socket
member driven by the other end of said flexi-
ble shaft. ;

Signed at Bronxville in the county of West-
chester and State of New York this 25th day
of October A. D. 1926.

HARRY A. THOMPSON.



