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WILLIAM S, ELLIOTT, OF PITTSBURGH, PENNSYLVANIA.,
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To all whom, it MAY CONCErn:

Be it known that I, Wrriam S. Erviorr,

of Pittsburgh, .Allegheny covnty, State of
Pennsylvania, have invented a new and use-
ful Rotary Motor, of which the following is
a full, clear, and exact description, reference
being had. to the accompanying drawings,
forming part of this specification, in
which- C Ny : :
‘Figure 1 i8.a longitudinal section of one
form of motor embedying my invention;
Figs. 2,3 and 4 are cross-sections taken, re-
spectively, on the lines IT—II, ITI—IIT,
and IV—IV of Fig. 1; Figs. 5, 6, 7, and 8,
are sectional detail views, showing different

forms of the expansible piston-blades; Fig.-

9 is an elevation of one form of piston

blade; Fig. 10 is a cross-section of a modi- |

" fied form’ of motor; and Fig. 11 is a longi-
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tudinal. section, showing another modifica-
tion. o ' '

My invention has relation to the class of-

rotary motors, and is designed to provide

a simple and compact motor which is es-.

pecially adapted .for use with air as a mo-

tive power, although other motive fluid may

be used.

The more- particular objects of my in-.

vention are to provide means for relieving
the motor from -the effect of an accumula-
tion of air or other motive fluid at the in-
ner end of the piston shaft; and to provide
an improved construction of piston which
will at all times maintain a-close contact be-
tween its outer edges and the inner walls of
the cylinder. )
The precise nature of my invention will
be best understood by reference to the ac-
companying drawings, which will now. be

‘deseribed, and in which I have shown sev-

eral different embodiments of my invention,
it being premised, however, that the inven-
tion is susceptible to various other changes
and modifications. o

Referring first to the construction shown
in Figs. 1 to 4, inclusive, the numeral 2
designates. the cylinder of the motor, hav-

ing therein an eccentrically located piston-’
This cylinder -is secured be- .

chamber 3. ‘
tween the end-heads 4 and 5 by means of

the long tension screws 6, or by any other

suitable :m'eans which will permit the parts
to be readily detached. The head 4 préf-

- erably constitutes the admission head of the

motor, and is provided with an admission
chamber 7, which is supplied with air or
other motive fluid, by means of a pipe or
nozzle 8 adapted for connection with a sup-
ply-pipe or hose. Leading from the admis-
sion chamber 7 through the head 4 is an ad-

mission port 9, and the thickened wall of"

the cylinder 2 1s formed with a registering;
longitudinally extending port 9 which com-

municates with the interior of the cylinder
" .65

by the plurality of cross-ports 10.

" 11 is a longitudinally extending exhaust
port in the wall of the cylinder 2 with which
it communicates by the cross ports 112, and
which communicates at its forward end with

‘an exhaust port 12 which extends outwardly

through the head 5. _ . ‘

13 designates the piston shaft, which is
journaled in bushings. 14 and 15, .seated
within the heads 4 and 5, and which is ex-
tended through the head 5 and is formed
with a threaded shank 13’, or other suit-
able means for. the attachment thereto of
the tool or other device to be operated by
the motor.
diameter within the rear bushing 15, form-
ing a thrust shoulder; 16 within said bush-
ing, and its inner end has a head or collar

17 which turns in a space or chamber 18
within.the head 4.  This space or chamber

is formed with a vent. opening 19 which
leads outwardly. from said chamber to' the
atmosphere. The purpose of this vent open-
ing is to relieve the piston shaft from the ef-

fect of any accumulation of air which might

otherwise oecur in the space or chamber 18
by reason of leakage. from the cvlinder
through the rear bushing. 15. Another ad-
vantage of this air-chamber and vent is
that by lubricating the interior of the cylin-
der in-any suitable manner, the air which
leaks through the bearing will .carry with it

The piston’ shaft is of reduced .
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sufficient lubricant to keep the bearing in

proper condition.

- Secured in the piston shaft is a diametri-
cally extending piston blade 20 which is
composed ‘of two interfitting members 21
and 22. ' This blade is free to slide bodily in
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the slot in the piston shaft, ard the two
mermbers thereof are also free to slide upon
each other for the purpose of insuring close
contact between their outer longitudinal
edges and the interior wall of the cylinder,
by the centrifugal action of retation. Ior
the purpose of increasing this . centrifugal
action upon the members of the blades, their
inuer portions are cut away in the manner
indicated at 28 in Figs. 3 and 5 and where-
by their centers of mass arve lyrought fo-
ward their outer ends where the centrifugal
action thereof “will have its greatest effect.
While at the same time, the cutt'ng away of
the members reduces the centrifugal force
of the members as a whole and thereby re-
duces their friction against the cylinder.
This result may be obtained in several dif-
ferent ways. Thus in Figs. 3,3, 6 and 8,1

have shown the cutting away ¢f the inner

faces of the blade-members to clifferent ex-
tents for-this purpose, while in Fig T 1
have shown one of the members as having a
slot 24 thevein to receive loosely therein the
thin web-portion 25 of the other member,
the inner walls pf the slot being cut away
as indicated at 26 for the purpose of reduc-
ing the mass toward. the center of the blade
and bringing the centers ol mass nearver the
outer edges of the blades. A spring 97 may

he interposed between the two members. of

thé blades for the purpose of assisting the

centrifugal actior. in forcing them out-
wardly into conta:t with the cylinder walls,
but this will not be necessary ordinarily, ex-
cept with motors which are designed to run
at a comparatively low speed, [For motors
of relatively highi speeds, centrifngal action
alone, due to the concentrating of the cen-
ters of mass towhrd the outer edges of the
biades, as above described, will be sufficient

to at all times pwintain the proper contact

of the blade-edges.

Tn the form of motor above described,
the interior of the eylinder has a somewhat
oval cross-secticm. The form of the cylin-
der in section raay, however, be of any ap-
proved form, such as<the curve shown in
Fig. 10. o -

T the modifi 2ation shown in Fig. 11, the
end of the piston shaft is provided with a
knocker attachment 28, which 1is provided
with a piston chamber 29, fitted with a pis-
ton 30, to whicl is attached a knocking tool
31. The chamber 29 is supplied with aiv
through a port 32, which comm micates with
a pipe or tube 33 extending -Jongitudinally
throueh the piston shaft 13% and into the
admission charaber 7¢ in the vear end por-
tion of the evlinder-head, In this co |
tien the evliincer itself is shown as
end-extensions which form. the heads
whicl the bushings or bearings 15°
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shaft, corresponding to the space or cham-
ber 18 in the construetion first deseribed, and
which is provided with the vent or escape-

opening 19+ The shaft 13* may be provided
with any of the forms of piston blades be-

fore described.

The operation will be readily understoed.
The air enters the piston chamber through
“the longitudinally extending admission port
and cross-ports 9 and 10 and exhausts there-

from through the cross-ports 112, and ex-.

haust-ports 11 and 12, In the form of
motor shown in Fig. 11, the attachment 28
is not only rotated by the rotation of the
piston shatt, but the piston 30 is also recip-

‘rocated, thereby actuating the knocking tool

31, the piston 30 acting as its own valve to
control the admission of air from the pipe
35 throngh the port 32 and its exhaust at
the port 322 ‘

T do not herein wish to limit myself
any particular construction of the motor as
a whele, since my invention is adapted to
various forms of votary motors of the gen-
eral types shown and deseribed. -

" The advantages of my invention result
from the provision of the chamber or space
at the inner end of the piston shaft, with
the vent therefor, for the purpose of pre-
venting accumulation or leakage of air or
other motive fuid, in the manner above de-
seribed ; and from the construction of the
yiston blades whereby their centers of mass
are brought toward their outer edges Afor
the purpose of increasing the centrifugal ac-
tion of rotatien of “their outer portions,
while reducing the centrifugal action and
friction #s a whole, therehy maintaining
proper contact with the eylinder wvalls with-
out undue wear. This construction of the
blade also automatically compensates for all
wear which may take place. either on the
edges of the blade, or on the cylinder wall.
Tt will be toted that in the form first de-
seribed, the bushings 14 and 15 have en-
larged inner ends or flanges which close the
open ends of the cylinder and define the ends
of the piston chamber. = These “bushings,
which are removable, not only form renew-
able wearing surfaces for the shaft journals,
but they also form iwearing surfaces for
the ends of the pisten blades. After wear
has occurred, these members may be readily
temoved and renewed, thus preventing the
wear from causing leakage around the ends
of the piston blades to an extent which will

to

| interfere with the operation of the motor.

This can be done without the necessity for
cither a new cylinder or new end portions.
The some result is accomplished in the con-
siruction shown in Fig. 11 by the provision
of the removable wear plates 14* and’ 14°,
‘which define the ends-of the piston chamber.
T+ will ho annarent, that so'long as these fea-
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struction’ and ‘lrranﬂement of the motor. as’
a whole- may be of W‘ldel‘y varymg ‘dnr- 1

3

‘acter.

It Wl]l be 0b\’10us ﬂnt my 111\'ent10n i
adapted td punips and/ conxpreesore, as Well
as to motors s

I claim:— ‘
1. In a rotary motor, a plston sbaft 4 rear

bearing for said shaft, an air space adjacent

to said bearing, and means for venting said
space. subqtanmlly as described.

2. A rotary motor having an air space at
the rear end of the piston shaft and means
for venting said space; substantlally as de-
seribed. _

3. Ina motor, a piston shaft and an air-
chamber adjacent to one of the bearings of

said shaft, and having a vent opening lead-
ing therefrom; substantially as described.

4. Tn a motor, a cylinder, havmg -a 10n0'1—
tudinally extending admission port, ported
heads fitted to the ends of thé eylinder and
- detachably secured thereto, said heads hav-
ing bearings for the motor shaft, and the
rear head hfwmor an admission chamber
therein, the rear Tead hating a vent open-
ing therein communicating “With -the rear
sh.tﬁ bearing; substantlally as described. -

A rotary motor having a chamber con-
tammo a motor element, a shaft on which
said elunent is mounted saiid shaft havmg
front and rear bearmgs,,the front end of
the shaft extending beyond the front. bear-
ing for attachment to a tool, and the rear

bearmv terminating and - bemd .inclosed.

within the rear end of the motor, means for

admitting working fluid to the cylinder-

through’ its rear end and means for reliev-
ing the accumulation of fluid at the rear
end of the shaft; substantially as described.

6. A rotary motor having a fluid supply
pipe “connected at its rear he‘ld and “hav-
ing a longitudinally extending port leading

to the cylinder, a motor shaft having its

axis parallel to the axis of the supply pipe,

the rear hearing for said shaft being located:

in front of the supply pipe connectlon. and
there being' an air space adjacent to’ the
end. of said shaft; substantially as ' de-

50- scribed.

7. A rotary motor having a connection for
- a fluid supply at one end. and a shaft .ter-
minating 1n front of the ﬁuld supply connec-

tion, and there being an air space adjacent

55 to the end of- the shaft sub:tantlally as de-

scrlbed

A rotary motor h'wmrr a eonnectlon for.

‘lmd supply at one end, a ‘shaft for the mo-
“tor having a bearing teunlmflntr in front

60 of the supplv connection, an air space lo-

nted betiveen the supply connection and the
ear end of the shaft, and means for venting
md space; .substantially as described.

9. A retary motor having a piston shaft

-

‘rear end of the motor,
defining the ends. of ‘said chamber, said

and a eochet bearmg for the. resr: exfd - of

said shaft, togethr»r with means. for: vent-
comuia-
s‘ubst mmliy ﬁ’s- gt

mo said bearing to prevent an ace

tion .of pressure- 11161'(’111
uescvlbed

10. A rotary m otm' L'w ing a %‘mft 5.4
tending . réarwardly  within_ a beamngﬁ and
means . for venting pressure whick accumu-
lates at the rear end of the shaft; substan-
tially as described.

11. A rotary motor having front and rear
bearings, a motor chamber between the bear-

ings, a supply connection -at the rear of the

rear bearings, a passageway leading from
the supply conne(‘ho*l to the motor cham-
ber, and an opening to the atmosphere at
the rear end of the shaft; substanhfdly as
described.

12. A rotary motor having a.chamber con-

taining a motor element ‘md having end

portlons at the ends of said chamber, a  shaft
on which said element is mounted, one of
said end portions having a through beam

and the other of the end portions eomammv

3
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a socket bearing for said shaft, and a wear .

member seated in a ccunter~bore or recess
of each end portion, said wear members hav-

‘ing. openings therethrough for the shaft,
and being of a diameter equal .4t- least to

90

the dlameter of the motor chamber the ends .

of which chamber they define; substantlally

as described.
13, A rotary motor having a chamber con-
tammcr a motor element and shaft on which

95

said element is mounted, said shaft having .

front and rear bearings, the front end of the

shaft extending through the front bearing -

for attachment to a tocl and the rear bearing
terminating and being inclosed within the

vear end of the motor means for admitting

working fluid to -said ’chamber through the
and wear members

members having openings thérethrough for
the shaft and belng of the full diameter of
the chamber; subst‘lntlallv as described.

14. A rotary motor having a chamber con-

taining a motor element and having end

portlons at the ends of said chamber, a : shaft
on which said elément is mounted, one of
said end portions having a through beflrmg,

and the other of said portlons contalnmg a

socket ‘bearing for said shaft. and a wear

»member seated in'a counter-bore or recess of
an eénd portion, said wear member defining

an end of the motor chamber and having
an opening therethrough for said shaft, the
wear member being of a diameter equal at

Jleast to_the dmmeter of the motor ch‘unber'

substantially as described.
15. A rotary motor comprising end mem-
bers having elongated bush bearings. for the

rotary element of the motor, and an inter-
mediate cylinder member, the bearing, in the
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rear end member terminating within said
member, and means for preventing accu-
mulation of pressure at the rear end of the
bearing due to leakage from the cylinder

through said bearing; substantially as de--

scribed. o
16. A rotary motor having a rear ported
closure containing "a shaft bearing, said

bearing having a vent opening leading to

the atmosphere; substantially as described.
In testimony whereof, I have hereunto set 10

my hand. e

: " WILLIAM S. ELLIOTT. .
‘Witnesses: , o

Joux MiLLER,

H. M. Corwix. -



