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This invention relates to an air motor and
more particularly to a reversible air motor
of the portable type. ,

One object of the invention is to provide a
motor of this kind which will be simple in
its construction, efficient in operation and
which can be quickly and easily reversed by
the manipulation of a single valve.

“A further object of the mvention is to pro-
vide improved means for yieldably retaining
the piston blades in their extended positions
by air pressure. .

A further object of the invention is to pro-
vide means for automatically relieving the
compression of the air behind the forward
piston as the latter approaches the exhaust
port, thus preventing back pressure on the
piston. s '

Other objects of the invention will appear”

as the apparatus is described 1n detail.

In the accompanying drawings Fig. 11s 2
vertical sectional view  taken centrally
through a motor embodying my invention;
Fig. 2 is a transverse section taken on the

line 2—2 of Fig. 1; Fig. 3 is a transverse

section taken through the piston and the con-
trolling member on the line 3—3 of Fig.. 1;
Fig. 4 1s a section taken on the line 4—4 of
Tig. 1; and Fig. 5 is a section taken on the
line 5—5 of Fig. 1.

“In these drawings I have illustrated one
embodiment of my invention and have shown
the same as comprising a casing 10 having a
cylindrical body portion provided with heads
11 and 12. This casing has within the same
a work chamber which is here shown as cylin-
drical in shape but which may, if desired,
depart from a true cylindrical form. Rotat-
ably mounted ithin this work chamber is a
cylindrical piston 13 which is of a diameter
comewhat less than the diameter of the work
chamber and is mounted eccentrically there-
in and so arranged that it will contact with
the circumferential wall of the work cham-
ber at one side thereof only, the contact be-
tween the piston and the wall of the cham-
ber being limited to a relatively narrow por-
tion of the wall. - This piston is carried by a
hollow shaft 14 -which

upper and lower ¢ylinder heads and may, if

is journaled in the-

desired, be provided with anti-friction bear-
ings i5. The lower end of this shaft extends
downwardly below
is provided with a pinion 16 which meshes
with & gear 17. The gear 17 has secured
thereto a pinion 18 which meshes with a sec-
ond gear 19 rigidly secured to an operating
shaft 20 journaled in a bearing 21 in. the
lower portion of the head 12, this head being:
hollow to provide a housing within which
the gearing is located. The arrangement of
the gearing is such that the operating shaft
is in axial alinement with the motor shaft but
is connected therewith through the gear
train to reduce the speed of rotation.
© Thecircumferential wall of the work cham-
with an inlet port 22 and an

ber is provided

_ exhaust port 23 these ports being arranged on

the respective sides of but adjacent to that
portion of the wall which is engaged by the
piston. The main casing 10 also has a valve
chamber and, in the present instance, this
valve chamber is shown as formed integral
with the cylindrical body portion of the cas-
ing. Preferably the body portion of -the
casing has a laterally extending projection
or hollow boss 24 within which the valve
chamber is formed and which is provided on
opposite sides of that chamber with conduits
0% and 26 communicating respectively with
the inlet port 22 and the exhaust port 23.
The casing is also provided with an inlet
cpening 27 leading to the valve chamber and
adapted to be connected with a suitable con-
duit, such as a flexible hose, leading to &
source. of supply for air under pressure.
This inlet opening is here shown on the
upper side of the valve chamber and-is ar-
ranged between the conduits 25 and 26.
Leading from the lower side of the chamber
is an exhaust opening or port 28 which is-also
arranged between the conduits 25 and 26.
Rotatably mounted within the valve cham-
ber is a valve member 29 connected with
which is-a rod or handle 30 extending be-
yond the valve chamber to _provide means
Tor rotating the valve. The valve member
99 ig provided with an inlet passageway
which is of such a character that when the
valve member is in .one position the inlet

the lower bearing 15 and -
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opening 27 will be connected with the con-
duit 25 and when the valve member is in an-
other position the inlet opening will be con-
nected with the conduit 26. In the present
instance, this passageway is angular in form,
as shown at 31, and the ends thereof open
through the wall of the valve member at
substantially right angles one to the other.
The valve member also has an exhaust pas-
sageway 32 which is similar in shape to the
inlet passageway and is go arranged that
when the inlet opening 27 is connected
through the passageway 81 of the valve
member with the conduit 25 the exhaust
opening 28 will be connected through the
passageway 352 with the conduit 26 and
when the valve is turned to connect the inlet
opening with the conduit 26 the conduit 25
will be connected with the exhaust opening.

The piston is provided with yieldah!

ble
blades- which engage the circumferential
wall of the work chamber and constituie
abutments against which the air acts. Pref-
erably these blades ave radially arranged
and, as here shown, the piston is provid
opposite sides therecf with longitudina
extending radial channels or guideways 33
and 34 and blades 35 and 36 ave slidabiy
mounted in these guidewnys for radial move
ment, each biade extendi

[S1v]

¢ for the
length of the piston. Tach of the channeis
33 and 34 is provided at its inner edge with
a port 37 leading to the interior of the hol-
low shaft 14. Mounted in the hollow shaft

is.a controliing member or rod 88 which is
preferably supporied in the upper head 11 of
the casing and which has a longitudinal bore
39 extending lengthwise thereof. Further,
this controlling member has a circumferen-
tial groove 40 which communicates nt all
times with the passageways or ports 87 lead-
ing to the channels 33 and 84, At ity outer
end the bore 39 of the member 28 communi-
cates with a conduit 41, in the present
instance formed in the body of the casing,
which leads to the inlet opening 27 and is ab
all times' in open communication theve-
with. Consequently air undor pressure is in
troduced into the bore 89 and through the
groove 40 and ports 87 to the channels 33 and
34 and the blades 35 and 36 are yieldably
pressed into engagement with the circum-
ferential wall of the work chamber.

When the valve 29 is in the position shown
in the drawings the air enters the work cham-
ber through the conduit 25 and port 22 and
acts on the blade 35 to rotate the piston in
a clockwise direction, as shown in Fig. 2,
and escapes through the port 23 and the con-
duit 26. As the piston rotates the air is
confined between the converging walls of the
piston and the chamber and is compressed
to such an extent that unless this compres-
sion is relieved it will offer more or less re-
sistance to the rotation of the piston, thus

1,810,176

decreasing the efficiency of the motor. In
order to relieve the pressure and expedite the
exhaust of the air I have provided means
for by-passing the air about the blade which
is approaching the exhaust port. Iach by-
pass is normally closed to prevent the pas-
sage of air about the blades but is automati-
cally opened as the blade approaches the ex-
haust port. The by-passes may take vari-
ous forms and may be controiled in various
ways but I prefer to provide the piston, ad-
jacent to each blade, with two passageways
42, which are here shown as substantially
parallel with the blade, which communicate
with the work chamber on the opposite sides
of ths blade, and which are connected at their
inner ends with the interior of the hollow
shaft 14. There are preferably a plurality
of pairs of passageways associated with each
blade and spaced apart lengthwise thereof.
The rod or controiling member 88 has formed
therein a series of peripheral ports or chord-
wise recesses 43 arranged in line with the
inner ends of the several sets of passageways
Hach peripheral port or recess is of such
ngth that it will bridge the space between
mner ends of two of the passageways
nd thus connect those passageways and open
1e by-pass.  The peripheral ports or recesses
arranged that they will open the by-
about each blade a short distance in
advance of the exhaust port and, as here
shown, ‘these ports are arranged on radial
lines somewhat in advance of the exhaust
port. The controlling member or rod 338
maintaing the by-passes of each blade closed
until that blade reaches a predetermined po-
sition with relation to the exhaust port, at
which time the recesses 48 bridge the inner
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ceads of the respective pairs of passigeways

42 associated with that blade and thereby per-
mit the air to escape from the chamber in the
rear of the blade to the front of the blade,
thereby expediting the exhaust of the air
and relieving the pressure which would other-
wise be created. The controlling member or
rod 88 is normally stationary but is capable
of rotation to permit the recesses 43 Lo he
moved into positions adjacent to the inlet
port 22, when the motor is reversed. It will
be understood that when the valve 29 is ro-
tated through a quarter rotation, to shift
the positions of the inlet and exhaust passage-
ways, the air will be admitted to the work
chamber through the conduit 26 and the port
23, which then becomes the inlet port and
the port 22 hecomes the exhaust port, and
by shifting the position of the controlling
member 88 the air back of the blade will be
gradually exhausted on the reverse operation
in the same manner as it is exhausted on the
forward operation. It is not necessary to
the operation of the device in a reverse di-

‘rection that this relieving or gradual ex-

haustion of the air should be provided for on
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the reverse operation because as high a de-
gree of efficiency is not necessary. on thi
reverse operation as on the forward opera-
tlon. ‘ ' :

TWhile I have shown and" described one
embodiment of my invention I wish it to
be understood that 1 do not desire to be lim-
ited to the details thereof as various modi-
fications may oceur to a person skilled in the
art. :

what I claim as new and desire to secure by
Tetters Patent, is: v

1. In a portable air motor; a casing having
a work chamber, a hollow shaft journaled in
caid casing and extending- through said
chamber, a piston carried by said shatt with-
in said chamber and having radial guide-
wavs, blades mounted in said guideways for
radial movement, said shaft having ports
connecting said guideways with the mterior
thereof, a normally = stationary member
mounted in said hollow shaft and having a
longitudinal bore and also having a circum-

- ferential groove connected with said: bore

and communicating with said ports to de-
liver air to said guideways at the innet edges
of said blades, means for connecting said
bore with a source of supply for air under
pressure, and means for. admitting air under
pressure to and exhausting the same from said
work chamber: ,

9. Tn a portable air motor, a casing having
a work chamber, a hollow shaft journaled in

o5 waid casing and extending through said

chamber, a piston carried by said shaft with-
in said chamber and having radial guide-

ways, blades mounted in said guideways for.

radial movement, said shaft having ports
connecting said guideways with the interior
thereof, a normally stationary member
mounted in said hollow shaft and having a
longitudinal bore and also having a circum-
ferential groove connected with said bore and
communicating with said ports to deliver
air to said guideways at the inner edges of
said blades, said casing having a valve cham-
ber and inlet and exhaust openings therefor
and having a conduit leading from said inlet
opening to the bore in said stationary member,
conduits connecting said valve chamber with
said work chamber, and a valve member to
contrel the admission and exhaust of air to
and from said work chamber.

3. In a portable air motor, a casing having
o worlk chamber, a piston mounted for rota-
tion in said chamber and arranged to engage
a relatively narrow portion of the circum-
ferential wall of said chamber at one side
thereof only, said wall having inlet and ex-
haust ports at the respective gides of and ad-
jacent to said portion thereof; yieldable
blades carried by said piston and engaging
caid wall, and means controlled by the posi-
tion of said piston for connecting that por-

Having now fully described my invention,
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tion of said chamber which is in the rear of
one of said blades with that portion of said
chamber which is between said blade and
said exhaust port as said blade approaches
said exhaust port.

4. In a portable air motor, a casing having
a work chamber, a piston mounted for rota-
tion in said chamber and arranged to engage
o relatively narrow portion of the circum-
ferential wall of said chamber at one side
thereof only, said wall having inlet and ex-
haust ports at the respective sides of and ad-
jacent to said portion thereof, yieldable
blades carried by said
said wall, said piston having normally dis-
connected passageways communicating with
said chamber in front of and in the rear of
each of said blades, and means for connecting
said passageways as sald blade approaches
gaid exhaust port. :

5. In a portable air motor, a casing having
a work chamber, a piston mounted for rota-
tion in said chamber and arranged to engage
a relatively narrow portion of the circum-
fevential wall of said chamber at one side
thereof only, said wall having inlet and ex-
haust ports at the respective sides of and ad-
jacent to said portion thereof, yieldable
blades carried by said piston and engaging
said wall,said piston having by-passes formed
therein and extending about the respéctive
blades, and means controlled by the position
of said piston to normally close said by-
passes and to open the same as the respective
blades approach said exhaust port.

6..In a portable air-motor, a casing having
a work chamber, a piston mounted for rota-
tion in said chamber and arranged to engage
a relatively narrow portion of the circum-
ferential wall of said chamber at one side
thereof only, said wall having inlet and ex-
haust ports at the respective sides of and ad-
jacent to said portion thereof, - yieldable
blades carried by said piston and engaging
said wall, said piston having a lengitudinal
bore and having passageways arranged on
the respective sides of each of said blades and
extending from the outer surface of said pis-
ton to said bore, and a member mounted in the

Jongitudinal bere of said piston to normally

close the inner ends of said passageways bub
to connect said inner ends of the passage-
ways about each blade as said blade ap-
proaches said exhaust port.

7. In a portable air motor, a casing having
o work chamber, a piston mounted for rota-
tion in said chamber and arranged to engage
a relatively narrow portion of the clrcum-
ferential wall of said chamber at one side
thereof only, said wall having inlet and ex-
haust ports at the respective sides of and
adjacent to said portion thereof, yieldable
blades carried by said piston and engaging
said wall, said piston having a longitudinal
bore and having passageways arranged on

piston and engaging
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the respective sides of each of said blades
and extending from the outer surface of said
piston to said bore, and a normally stationary
member arranged in the longitudinal bore of
said piston to normally close the inner ends
of said passagewsays, said member having a
port at that side thereof adjacent to said ex-
haust port to connect the inner ends of the
passageways about said blade as said blade
approaches said exhaust port.

8. In a portable air motor, a casing hav-
ing a work chamber, a piston mounted for
rotation in said chamber and arranged to en-
gage a relatively narvow portion of the cir-
cumferential wall of said chamber at one side
thereof only, said wall having inlet and ex-
Laust ports at the respective sides of and ad-
jacent to said portion thereof, yieldable
blades carried by said piston and engaging
sald wall, said piston having a longitudinal
bore and having passageways arranged on
the respective sides of each of said blades and
extending from the outer surface of said pis-
ton to said bore, and a normally stationary
member arranged in the longitudinal bore of
said piston to normally close the inner ends
of said passageways, said member having a
port at that side thereof adjacent to said ex-
haust port to connect the inner ends of the
passageways about each blade as said blade
approaches said exhaust port, said member
being rotatable to move said port into a posi-
tion adjacent to the inlet port when said pis-
ton is rotated in a reverse direction.

9. In a portable air motor, a casing having
a work chamber, a piston mounted for rota-
tion in said chamber and arranged to engage
a relatively narrow portion of the circumfer-
ential wall of said chamber on one side there-
of only, said wall having inlet and exhaust
ports at the respective sides of and adjacent
to said portion thereof, said piston having
radial channels extending lengthwise thereof,
blades slidably mounted in said channels, said
piston also having an axial bore and having
associated with each of said blades a plu-
rality of pairs of passageways, the passage-
ways of each pair being arranged on the re-
spective sides of said blade and arranged to
connect said work chamber with the bore of
said piston, a normally stationary rod mount-
ed within the bore of said piston and having
in one side thereof a plurality of peripheral
recesses arranged adjacent to the inner ends
of the respective pairs of passageways and
adapted to connect said inner ends of said
passageways about that blade which has been
moved to a position adjacent to said exhaust
port.

10. In a portable air motor, a casing hav-
ing a work chamber, a piston mounted for
rotation in said chamber and arranged to en-
gage a relatively narrow portion of the cir-
cumferential wall of said chamber on one
side thereof only, said wall having inlet and

1,810,176

exhaust ports at the respective sides of and
adjacent to said portion thereof, said piston

aving an axial bore and also having longi-
tudinally extending radial chanmels com-
municating with said bore, blades slidably
mounted in said channels, said piston also
having a pair of passageways arranged on
the respective sides of each of said blades and
adapted to connect said bore of said piston
with said chamber in front of and in the rear

‘of said blade, a normally stationary . con-
-trolling member mounted in the bore of said

piston and having an axial bore and also hav-
ing a circumferential groove communicating
with said axial bore and with said radial
chanrels, said controlling member also having
a peripheral port so arranged that as said
piston rotates above said member said periph-
eral port will connect the inner ends of the
passageways of each blade one with the other
as said blade approaches the exhaust port,
and means for connecting the axial bore of
said controlling member with a source of
supply of air under pressure.

In testimony whereof, I affix my signature

hereto.
ION V. K. HOTT.
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