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3 Claims.

This' invention relates to an improved rotary
tool of the type embodying a work-driving mem-
Ber and & . reversible - compressed air-operated

- motor for actuating said work-driving member.

The primary object of the invention is to' pro-
vide a tool of the above kind including a novel
valve arrangement by means of which the oper-
ation and direction of rotation of the motor may
be readily and conveniently controlled. )

More. specifically, the present invention: con-
templates a tool of the above kind in which the
motor cylinder is provided with laterally project-
ing handles at opposite sides thereof, and where-

.in the operation and direction of rotation of the
. motor is controlled by vertically slidable valves
mounted in the motor cylinder at-opposite sides of
the latter and-provided with laterally projecting
actuating finger-pieces  located directly beneath
the respective handles, the valves being normally
vieldingly moved to lowered position, and the
arrangement being such that when one vdlve is
elevated the piston of the motor will' be driven
in one direction and when the other valve is ele-
. vated the piston will be driven in the opposite di-
rection. Due to the relative arrangement of the
handles and the finger-grips of the valves, the
latter are adapted for convenient actuation by
fingers of the operator’s hands gripping the re-
spective handles while maintaining a firm grip

on the latter and by a natural gripping action in

which the finger-pieces are pressed upwardly to-
ward the handles.

. Other objects and features of the invention will
become apparent from the following description
when considered in connection with the accom-
panying drawings, and the-invention consists in
the novel form, combination and arrangement of
parts hereinafter more fully described, shown in
the drawings and claimed.

. In the drawings, wherein like reference-char-
acters indicate corresponding parts throughout
the several views: )

Figure 1 is a side elevational view of a rotary
tool embodying the present invention.

Figure 2 is an enlarged horizontal section taken
or line 2—2 of Figure 1.

Figure 3 is an enlarged fragmentary vertical
section taken on line 3-—3 of Figure 2.

_Figure 4 is a fragmentary vertical section taken
substantially on the plane of line 4—4 of Figure
2, but with one of the valves in raised position.

Figure 5 is a view somewhat similar to Figure 4,

_partly broken away, illustrating both of the valves
in their normal lowered positions. , _

Figure 6 is a view similar to Figure 5, with one

of the:valves in raisedz-pbsiftioh; the raised: valve
being that which is lowered-in Figure 4. .
Figure T is a side elevational view of one of the

--valves.

10

Figure 8 is a view looking at the opposite side
of the valve shown in Pigure 7. : :
Figure 9 is a vertical section taken on.line 9—
of Figure 7. i o .
Figure 10 is: a- diagrammatic:view more clearly
illustrating the arrangement of ports and pas-

-sages and how they are controlled by the valves.

Referring in detail to the:drawings, the present
tool includes & rotary shank 5 Having a work-

- driving member .6 on' the loweér end thereof. . As

15

shown, this work-driving’ member is .in.the form
of. a- wrench -socket detachably applied.to the

-lowér end of the shank 5 in a manner well known

10
<

in: the art of socket wrenches, so.as to permit the

interchangeable use of sockets.of various: kinds
and sizes. With this arrangement; the invention
will provide & power-operated speed wrench, but

- it'will be apparent that a chuek, screw driver bit,
- or the' like, may be substituted- for::the wrench
. socket 6; depending upon' the.type of togl:desired.
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The :invention further includes.a rotary com-
pressed  air-operated motor ‘having a-cylinder 1
formed' With acentral .depending . housing. 8 .in
which the shank 5 is rotatably fitted.. The motor
is preferdbly of the reversible type including a’
rotary piston' composed of a- ¢ylindrical rotor 9
provided: with a plurality of spring-projected radi-
ally movable peripheral vanes 10 slidably mount-
ed'in-radial slots of the rotor 8., At diametrically
opposite sides, the cylinder T is-internally thick-

: ened to-provide opposed-abutments |- which:.con-

tact the periphery of the rotor 9 and which divide
the cylinder into. opposed pressure chambers 12,
The abutments are provided-at opposite sides with.
cam’ surfaces engaged by the outer ends of the
vanes 10 so that the latter are caused to-recede
in: passing the- abutments- 1. The.cylinder 1 is
provided- at opposite sides: with'laterally project-
ing elongated handles 3 adapted to be held: for
maintaining engagement of the tool-driving mem-
ber 6 with the' work when the tool is in-operation.

The compressed air-operated motor-is of the
reversible type in- which gir under pressure is
simultaneously admitted to corresponding ends of
the chambers 12 and simultaneously exhausted
from the opposite ends of the latter. The cylinder
1 preferably has'a removable head 14 at its-upper
end-that is- provided with a: central’ compressed

-alr inlet nipple 15 to- which the compressed .air

is supplied by & hose 16 from' a:suitable source.
The thicker portions of the walls:of cylinder 1




2 ,
adjacent the abutments |1 and handles I3 are
formed with vertical valve chambers {7 and (T,
and the head 4 is provided with upper and lower
diametric passages 18 and [9 providing com-
munication between the upper ends of the cham-
bers (1 and 11/, the passage {8 also communi-
cating intermediate its ends with the inlet nipple
{5. Exhaust ports 20 and 20’ are provided in the
pottom of the cylinder 1 to place the lower ends
of the valve chambers in communication with the
atmosphere. Each of the chambers 1T and 1
has a similar vertically slidable valve member 21
fitted therein. These valves are of similar form
and each includes an air inlet passage 22 and
an exhaust passage 23. The inlet passage 22 is
provided with branches 24 and 24’ that may
simultaneously register with the passages 18 and

19 when the valve is raised, the branch 24 being.

registered with the passage 19 when the valve is

lowered. The inlet passage 22 of each valve also .

has a further branch 24q arranged to communi-
cate with an intake port 25 provided.in one side
of the adjacent abutment I, when the valve is
lowered. The passage 22 has a still further branch

. 24b arranged to register with an intake port 26 .

provided through the opposite side. of the adja-
cent abutment 11 when the valve is raised. Also,
the exhaust passage 23 of each valve. is provided
in the lower portion of the latter and opens
through the lower end of the same in constant
communication with the associated exhaust port
20 or 20’ of the cylinder 1. Passage 28 is-provided
_with a branch 23’ adapted to register with an
exhaust port 27 provided in the second-mentioned
side of the associated abutment [ {, when the valve
is lowered. Passage 23 is provided with a further
branch 23¢ adapted to register with an exhaust
port 28 provided in the first-mentioned side of
the associated abutment {i, when the valve is
raised. The arrangement is such that when both
valves are lowered, as shown in Figure 5, the ends
of passage I8 are closed and the motor is inoper-
ative. In order to drive the piston in one direc-
tion, valve 21 of chamber {7 is allowed to remain

in lowered position and valve 21 of chamber i1 .

is raised, as shown in Figure 4 and diagrammati-
cally illustrated in Figure 10.. When this is done,
the compressed air passes from passage 18 into
passage 22 of the.valve in chamber {1’,and from

said passage 22 through branch 24b and adjacent :

port. 25 into the adjacent. end of one pressure
chamber 12 behind a vane 10. At the same time,
the compressed air flows from the passage 22.0of
the valve in chamber 11’ through its branch 24’

and passage 19 into the passage 22 of the valve ;

in chamber {7 through its branch 24. From the
passage 22 of the valve in chamber 11, the air
passes through the branch 24a of the latter valve
and port 25 of the adjacent abutment {1 into the
adjacent end of the other chamber 12 and behind
another vane {0. This causes driving of the piston
in the desired. direction with pressure simulta-
neously acting upon two of the vanes in the
respective chambers 12. At the same time, the
exhaust passage 23 of the valve in chamber T
has its-branch 23a registered with the exhaust
port 21 of the adjacent abutment (1, and the
passage 23 of the valve in chamber 7 -has its
. branch 23’ registered with the exhaust port 21
in the other abutment {1 so as to permit the air
in front of the vanes to exhaust from the cham-
bers {2 to the atmosphere so as to not interfere
~with the driving of the piston. To reverse the
_direction of rotation.of the piston, the valve 21

in the chamber 11’ is permitted to lower and -the:
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valve in the chamber (7 is raised, as illustrated in
Figure 6. When this is done, the air passes from
passage I8 into the passage 22 of the valve in.
chamber (1 through its branch 24, and the air
passes from this passage 22 through the intake
port 26 of the adjacent abutment I{ through the
branch 24b of said passage 22. At the same time,

the air passes from the passage 22 of the valve
in chamber 11 through its branch 24" into passage

18 and then into the passage 22 of the valve in
chamber (1’ through its branch 24. From the
passage 22 of the valve in chamber IT’, the air
passes through the branch 24a of the latter pas-

sage 22 and the adjacent port 26 of the adjacent
"abutment.

In this way, compressed air is ad-
mitted into the chambers 12 at the opposite ends
of the latter from that first described so that the

~piston is driven in the opposite direction. With

the valve in chamber (71 raised, its passage 23

‘communicates with the exhaust port 28 of the

adjacent abutment through its branch 23a, while
the exhaust passage 23 of the valve in chamber
{1’ communicates with the exhaust port 28 of the

"adjacent abutment through the branch: 23’ of
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said passage 23 of the valve in chamber {1’. Thus,
air is exhausted from the chambers 12 in front
of the vanes to permit free driving of the piston
in the reverse direction. ;

It will be seen that the motor is inoperative
when both valves are lowered, that the piston
will be driven in one direction when one valve is
raised and the other is allowed to remain in low-
ered position and that the piston will be driven
in the opposite direction when said other valve is
raised and the first-named valve is allowed to
remain in lowered position. In this way, only
one valve need be raised to effect driving of ‘the
piston in the desired direction. Thus, the op-
erator may readily select the direction of rota-
tion of the work-driving member by selecting the
particular valve to be raised. :

The valves 21 are preferably: provided with
laterally projecting finger-grips 29 that are dis-
posed directly below the inner ends of the han-
dles 13, and compression springs 30 are-suitably
provided for normally yieldingly positioning the
valves .in lowered position. The finger-grips 29
are thus within convenient reach of the fingers
of the hands gripping the handles 13, and rais-
ing of the desired valve may be had by natural
squeezing or gripping pressure of the required
hand which effects upward movement. of the fin-
ger-grip 29 of the valve to be raised. Thus, ac-
tuation of the desired valve may be had by the
operator while retaining a firm grip upon' the
handles 13. A desired valve may be readily and
quickly raised so as to place the tool in opera-
tion with a minimum effort and loss of time. |

From the foregoing description, it is believed
that the construction and operation, as well as
the advantages of the present invention, will be
readily understood and appreciated by those
skilled in the art. It will be seen that I have
provided a comparatively simple and compact
construction which may be economically manu-
factured and which is exceedingly convenient to
use. Minor changes may be made in details of
construction illustrated and described, such as
fairly fall within the spirit and scope of the in-
vention as claimed. ER

‘What I claim is: L

1. A compressed air-operated rotary tool com-
prising a reversible rotary compressed air-oper-
ated motor, said motor comprising a vertical cyl-
inder having handles projecting from opposite
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sides thereof, a rotary piston in said cylinder hav-
ing a rigid depending axial shank, normally
lowered vertically slidable valves at opposite sides
of said cylinder for controlling admission and ex-
haust of air to and from the same, said cylinder

and valves having coacting inlet and exhaust.

passages and ports whereby raising of one valve
will effect driving of the piston in one direction
and raising of the other valve will effect driving
of the piston in the opposite direction, finger-
grips projecting laterally from said valves be-
neath the respective handles and operable by fin-
gers cof the hands gripping said handles to selec-
tively raise the valves, and a work-driving mem-
ber on the lower end of said shank.

2. A compressed air-operated rotary tool com-
prising a reversible rotary compressed air-oper-
ated motor, said motor comprising a vertical cyl-
. inder having handles projecting from opposite
sides thereof, a rotary piston in said cylinder
having a rigid depending axial shank, normally
lowered vertically slidable valves at opposite
sides of said cylinder for controlling admission
and exhaust of air to and from the same, said
cylinder and valves having coacting inlet and ex-
haust passages and ports whereby raising of one
valve will effect driving of the piston in one di-
rection and raising of the other valve.will effect
driving of the piston in the opposite direction,
finger-grips projecting laterally from said valves
beneath the respective handles and operable by
fingers of the hands gripping said handles to se-
lectively raise the valves, and a work-driving
member on the lower end of said shank, said pis-
ton comprising a rotor having radially slidably
spring-projected vanes, said cylinder having op-
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posed abutments contacting the periphery of the
rotor and dividing the cylinder into opposed pres-
sure chambers, the passages and ports providing
for simultaneous admission of compressed air to
corresponding ends of the pressure chambers .and
simultaneous exhaust of air from the opposite
ends of the pressure chambers when the piston is
driven in either direction, said vanes being ar-
ranged so that pressure simultaneously acts upon
vanes in both pressure chambers in driving the
piston.

3. A compressed air-operated rotary tool com-
prising a reversible rotary compressed air-oper-
ated motor, said motor comprising g vertical cyl-
inder having handles projecting from opposite
sides thereof, a rotary piston in said cylinder hav-
ing a rigid depeniding axial shank, normally low-

-ered vertically slidable valves at opposite sides

of said cylinder for controlling admission and ex- '
haust of air to and from the same, said cylinder
and valves having coacting inlet and exhaust
passages and ports whereby raising of one valve
will effect driving of the piston in one direction
and raising of the other valve will effect driving
of the piston in the opposite direction, finger-
grips projecting laterally from said valves be-
neath the respective handles and operable by fin-
gers of the hands gripping said handles to selec~
tively raise the valves, and a work-driving mem-
ber on the lower end of said shank, and com-
pression springs acting to normally lower said
valves, said work-driving member comprising a
wrench socket attachably mounted on the lower
end of the shank,

. WALLACE H, WARREN.




