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To allokom it may concern. -IBe it known that we, EDWARD R. MiLLs 
and CHARLEs A. CoNN, both of Pittsburgh, Allegheny county, Pennsylvania, have un: 
..vented a new and useful Rotary Motor of. 
which the following is a full clear, and ex 
act description, ??????{&???e being had to the 
accompanying drawings, 
this specification, in with : . 

IFigure 1 is a longitudinal section of a mo: 
tor embodying our invention, the plane of 
the section being indicated by the line I-I 
of Fig. 3; Fig. 2 is a similar section taken 
on the line II—III of Fig. - 4; Fig.3 is a 
cross-section on the line Ii I-III of Fig.1; 
Fig. 4 is a cross-section on the line IV-IV 
of Fig. 2; and Figs. 5 and 6 are cross-sec 
tions on the lines V--V and VI-VI respec. 

...tively of Fig. 2. 
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con municates vitº 
0. 

Our invention has relation to the class of 
rotary notors, and is designed to prgyide 
motor of this character, especially dapted. 
for use with air, as a motive power, although 
other motive fluids may be used, and which 
shall be simple in its construction and coni 
posed of but few parts which are easily as 
sembled, and which can be readily taken 
apart for renewal and repairs. · 
The precise nature of or invention will 

be best understood hy reference to the ac companying drawings, which will : now be 
described it being premised, lowever, that. details 
of construction." and arrangement by those 
various changes may be made in the 

skilled in the art without departing from the 
spirit and scope of our invention. . 

In these drawings, the numeral. 2 desig 
nates' the cylinder of the motor, whose other 

- više open ends are respectively closed by the 
40 admission head 3 and the exhaust head. 4. 

The cylinder has formed therein a piston 
chamber 5, which is eccentric with relation 
to the longitudinal axis of the cylinder. In 
the thicker portion of the walls of this cyl 
inder are formed two longitudinally exteid ing ports 0 and 7, the nort 6 being pref 
erably an admission port, and the port 7 
being an exhaust port. Each of these ports ? interior of the piston 
chamber 5 at a plurality of points through 
out its length by means of the cross-ports 
8. Each of the admission and exhaust leads 
is formed with a shoulder or rabbet 9 to re 
ceive the end of the cylinder, the parts be 

forming part of 

ing detachably secured together by means of 
the tension. rods 10. These rods are seated 
in longitudinally extending grooves 11, 
which are formed in the exterior surface of 
the cylinder, and heads, their downwardly 
bent ends which seat in the deepened grooves 
in the cylinder heads being secured by heads 
or nuts 12. These rods form a simple and 
Secure means of holding the parts together. 

13 designates a piston shaft, which ex 
tends eccentrically through the chambr 5, 
and which carries a single piston blade 14 
which is arranged to slide freely through the 
diametrically extending slot in the shaft in. 
which it is seated, the cross-sectional form 
of the cylinder 5 being such that both edges 
of the piston blade will maintain contact 
...therewith during the entire revolution. The 
forward end of the piston'shaft is provided 
with a bearing in the exhaust head 4, and 
extends through and beyond said head, ter 
minating at its outer end in the thread 
ed portion 15 adapted for connection with 
the tool which is to be driven by the motor. 
The rear end of the shaft 13 has a journal 
portion 16 which has its bearing in a split 
ushing 17, which is seated in the admission 

head 3. This bushing has formed therein a 
through-port 18, which communicates at its 
forward end with the admission port (3 of 
the cylinder, and which opens at its rear end 
into an air space or chamber. 19 in the rear 
portion of the admission head 3. Said bush 
ing is alsº cut away" or slotted as shown at 

’ 20 in. Fig. 9, t? rec?ive a thrust collur, 91 on . 
the rear end of the piston shaft. The slot or 
cut-away portion in the bushing is nacle of 
greater area than the thrust collar so as to 
provide an adjacent air space or clanuber, 
Which colummunicates with the atmosiplucirc 
through a slot 22 in the lic?d wlich com 
inunicates with the slot or opening 20. This bushing is secured against rotation by its 
('t igagement witlh tlhe tension rols ii , t the 
nanner shown in Fig. 5. 
93 designates a lubricant opening in the 

head 3, which communicates with the air 
chamber 19, and which is normally closel ty 
u spring-sex tcd val ve 24. ()il introduce 
through this pening einters the chamber 19. 
alid is carried by the air into the cylinder 
and finds its way to the hearings for the 
piston shaft, thereby keeping the parts 
properly lubricated. Any other suitable lu 
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??????? arrangement may, however, be 
employed. . . . 

finission head. 3 is formed with a 
central threaded opening in its rear end to 

s' receive the threaded ?????" 25 of a hollow 
shank 26, which is ada to a hose or other. supply pipe for admitting 
air or other fluid to the motor. The inner 
end of th????????? 26 is extended into the cham 

lo ber 19, and 

which act as a strainer for the air. to pre 
vent foreign matter from being carried with 
the air into the motor. . . . . 
The exhaust. head 4 is formed with a lon 

gitudinally extending exhaust port 28. 
which opens to the atmosphere at its for 

s 

ward end and communicates. with the ex 
haust port 7 of the cylinder at its rear end. 
We may also provide, the wall of the ex 
haust ??; 7 with a plurality of exhaust pas sages 7 to provide an ????????????? means of 
exhaust. In some cases, these passages may 

20 

entirely take the place of the exhaust port 
25 28 through the head 4. They are especially 

advantageous in small sizes of motors where 
there is not sufficient rooia in the cylinder 
wall to make exhaust passage 7 of |"if:: 

e enough area to otherwise take care of 't 
exhaust. 
The operation of the notor will be readily 

understood. The air enters the pisto 
chamber through the cross-ports 8 and ex 
hausts therefrom into the exhaust port 7 
through the other set of cross-ports. By 

SO 

the provision of a plurality of these cross. 
ports extending throughout the length of 
the cylinder, air is supplied to and exhaust 
ed from the piston chamber simultaneously 

40 
much quicker admission and exhaust. The 
operation may, however, be reversed, and 
? air or other. fluid be brought into the 
notor through the port 7 an 
through the port 6. 
The advantages of . our invention result 

exhausted 
46 

from the simplicity of construction, there being comparatively few " which are 
easily. made and assembled, and which are 

be readily detached when necessary. While 
adapted for a variety of purposes, this no 
tor has been found in practice to be espe 
cially adapted for use in driving boiler tube 
cleaners of that class in which the motor is 
carried through the tube to be cleaned with 
the cleaning tool which, is attached to the 
projecting end of. the |??? shaft. The 
compact arrangement of the parts enables 
the motor to be readily constructed for this 
purpose, while the manner ih which the air 
is discharged enables the latter to be utilized 
for blowing the material loosened by the 
tool out of the tube being cleaned. It will 

6s be noted that the piston shaft is not only pro 

60 

pted to be connected 

this extended, end portion is 
formed with a plurality of perforations 27. 

throughout its length, thus obtaining a 

held ??????? in such a manner that thev can 
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vided with a thrust collar, or enlargement, 
at its rear end, but that it is also shouldered 
into the split bushing whereby all end 
thrusts are effectually taken care of. The 
provision of the air ki and vent adja 
cent to the rear bearing of the piston shaft 
is also a feature of advantage, since the vent 
relieves anys accumulation of air - which 
might otherwise becaused by leakage past the 
shaft bearing. Another advantage of this air 
chamber an 4. vent, is that the air whiclh leaks 
by the bearing will carry with it sufficient 
lubricant to keep the rear bearing in proper 
condition. The front ????????? will at all 

e times be kept lubricated by the leakage of 
the air under. pressure, carrying the lubri. 
cant with it. 
What we claim is:- 
1. In a rotary motor, a cylinder having 

a longitudinally extending admission port, 
a head at one end of the cylinder having an 
admission chamber therein, a bearing mem 
ber 'seated within the admission chamber 
and having a port therethrough which con 
nects the chamber with the admission port 
of the cylinder, said member also having a 
bearing for the motor shaft and a vent 
opening leading to said bearing; substan 
tially as described. 

2. In a motor, a cylinder having a lon 
E. extending admission port, ported eads detachably secured to the ends of said cylinder, a piston shaft journaled at one 
end in one of said heads, and a split bush. 
ing seated within the other of said heads and forming a part thereof and having a 
bearing for the opposite end portion of said 
shaft; substantially as described. w 

3. In a motor, a cylinder having a longi 
tudinally extending admission port, a head 
at one end of the cylinder having an ad 
mission chamber therein, a split bushing 
seated within the admission chamber, and a 
piston shaft having a shouldered engage 
ment with said bushing, and also having a 
thrust collar engaging the same; substan 
tially as described. . . 

4. In a. Inotor a cylinder having longi 
tudinally extending ndinission and exhaust 
ports, ported heads fitted to the ends of said 
cylinder, one of said heads having an ad 
mission chainber therein, a piston shaft 
journaled in said heads, and means for in 
troducing a lubricant to said chamber; sub 
stantially as described. 

5. In a motor, a cylinder having a lon 
} extending. admission port, a 

head at one end of the cylinder having an 
admission chamber therein and a supply 
pipe screwed into said head and extending 
into said chamber and terminating in a pe."- 
forated discharge portion; substantially as 
described. r 

6. In a motor, a cylinder having a lon 
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fitting and detachably secured to the ends of said cylinder, said heads having piston 
shaft bearings therein, and the rear head 
having an admission chamber and also a 
vent opening communicating with the rear. 
shaft bearing, and means for introducing a 
lubricant into said admission chamber; sub 
stantially as described. 

, In, a notor, a cylinder having longi. 
tudinally extending admission and exhaust 
ports communicating therewith at a plu 
rality of points, the exhaust port having a 
plurality of discharge openings extending 
through its wall; substantially as described. 

8. In a motor a cylinder having longi. 
tudinally extending admission and exhaust 
ports, heads fitted to the ends of the cylin 
der, one of said heads having an admission 
port communicating with the admission port 
of the cylinder, and the other head having 
an exhaust port communicating with the ex 
haust port of the cylinder, the cylinder ex 
haust port also having a plurality of exhaust 
openings leading outwardly through its 
wall; substantially as described. 

9. In a rotary motor a cylinder, a motor 
element supported on bearings beyond the 

3. 

ends of the cylinder, the rear letting living 
inclosed, means for perinitt ing tlo: esca de 
of pressure leaking from the not or chainler 
through the rear bearing, and uleans for 
introducing lubricant into the notor chain 
ber with the notor fluid, and theirely caus 
ing it to be carried to the rear bearing by 
the pressure leakage; substantially as de 
scribed. 

10. In a rotary notor, a cylinder, a motor 
element supported on bearings beyon vil the 
ends of the cylinder, the rear bearing being 
inclosed, neans for permitting the escape of 
pressure leaking from the notor chamber 
through the rear bearing, and means for in 
troducing lubricant into the motor chamber 
and causing it to nix with the motor fluid, 
whereby some of the lubricant will be car 
ried to the rear hearing by the pressure 
leakage; substantially as described. 

In testimony whereof, we have hereunto 
set our hands. 

EDWARD R. MILLS. 
CHARLES A. CONN. 

Witnesses: 
G. M. VEs, 
H. M. CoRw IN 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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