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Dt finown  that i, Grorer Westive- drum 13 is carried by
HOUSE 2 citizen of the |
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eEIenT o P poriion

,» and low-pressure
shaf

alt 10 within the low- .
ci Pittsbure, ”

i the county of Alle
and »late of Pa

powaa A
| S
b
H
F-.i.ri'
L
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1 10n

to end therecof. 7]
sietent, relativel

18 the produe- | b
Vostiiple. and

xtend from end
e drums,

i the forn

1 of the casing. Eacl drum
- | 1s formed in the nature of g sphere, or more =
raen nusyivania, have made truly in the natipe of a double truncated:
S and usefy] Invention in Rotary Fn- sphere, the end walls of which « re perpen-
R 61 whieh flhe Toll OWING 18 & specifica- | dieular to the sha.ft-a}i'i:-g. Piston-ways 16
fwn, T o : are turned in the drums and e
- This wirention relates fo rotary engines.
S8 ehjert of this inver
chean

which, after ::
eIng machined, are

truncated «

1 of a double
phere, in theip formation, are
Y engine employing sliding or | cast 1 the nature of spheres with openings
& pisooms, o o 17 corec therethrough from end to end for
“ Farther oblect of thig mvention is the | the purpoese of ¢
Bopreduction of g comipound ep
T P -

gine of this | shaft hole i drilled t]
vhRs e a8 efficient and cempace. | apd to end, and the
LA wieet s the prodinetion of sim- | planes pe
i und efficient governing o controlling | After this is done, the drums. are chucked
STIRNSIE ﬁf{}Ef..‘Fi?i'lgiff}.t’fﬁ O ﬂlihﬁﬂ]uss. L and e pi:-,:tml-wh}fs' are cut m a lathe. It 75
2 st further object is the will be seen that this forms the bottom of
BT einring 0% this class i wl each pis:-;(‘on-w:ay concentric with the outer
L PIStons nre recduced to _perip]m‘}? of the drum and is an
Dhean and  other objeets, which will cheap and simple method of m
feadiy annenr L0 those skilled 1 this art, I | The drumg gre keved oy
SR DY means of fhe o bparatus described | shaft 10,
| specification g Hlustrated in the
QIRTINGY f

m .‘ |
- 1he walls
| PRCCOImpANYing and tend into {]

utting down the welglit, . A 79
rwough the drums from
ends are faced off in two
rpendicnlar tosthe axis of the shaft.
: production of
teh the endy of
L nhmun sizo.

extremely
anifacture.

otherwise secured to 82
at the ends of |
blhils g R

~ both eylinders ox- -
| fomung 4 part
Llication, and

throughout whicl
siiliug ole

e cylinders in the nacure of
sleeves whicly surround the s
ments are d
STy | |

tenoted by like charac-

haft and whose
outer cylindric

al surfaces 18 ape eccentrie 85
| . - L f thereto, A hushing I oosely sirrounds eqel;
o sledrawings, Fionre 1 ig g sectional cylindrical -eccentric surface, and, restine on;
evation taken on the line A—4 in Kig. 9| the bushing is a Hanged
Al pmetially the Tnes B33 ., - R
Lol on the Tines B—B gy (—C
SO P10 2 98 a eross-ce

sleeve 20, the Han o
portion 21 of which i ormed -separately

therefrom and secured thereto by means of 9-
serews 22, Between the outer surface of
each flange 21 and the mner wall of the

casing, which at that pomnt is cylindriea]
split Packme rings 93

o are 1nterposed. Thesa -
packing rings fit I grooves cut in the flange 95
portion and bear snugly against ]
surtace of ]

| P = Tk sg-sectional view
waeson the ine DD i F 19 15 Tie, 8 is
View ftak
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aXen on the }ines
wid H—H in g, | cand Fig, 4 4g g
phvtind section of g portion of the governing
et emploved in this engine takep on the:
o line Moo x o g, 2, - e ¢ 1nner
1he engine consists of high and Jow pres- e cylinder and remain station-
SIYe poriions arvanged within & common | ary in relation thereto, Slidably fitting
Casing, whieh consista ol & evlinder or casmng | within each pis’t_(m-'wny 1S a piston 24 whoge
9 provided with a bage, portion 6 and cored mner surface is concave to conform to the 106
portions within the upper halfto form a bottom of.the way. The outer face of each
recelver chamber. 7 conuecting the high and piston, which is cony
Ly pressure portions, End picces or heads '
S nad 9 are bolted or ¢ ;

eX, 1s grooved to recejve

1 backing strips.or niembeps 25. The packing

therwise secured with- strips op members 25 for each piston are
B the ennds of fhe Casing and through these formed in three parts.op portions, the cen- 165
ceads o ogha 't 10 extends, The shaft 10 is | tral portion of which is riveted or.otherwise
preterably Journaled within snitable ball secured to the piston, whilé the outer por-
Senrings 11 8na 12 caveied in standards, | tiong are. free to play in and ont radially,
s ooy with tie heads,  The hal] Land are held ont’ by centrifugal toree, to
g are kept ol tight by means of suit- | pack the Joint between the cylinder and 1:¢
Chs enckings 1500 Tha hgh-pressire arum opistorn, | |
Gy onvried nn el Wwithin fhe High-pres- |

The end of each Plston IS seuared, g
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behirnd the flanges 21

trifugal torce,

vespective ways by means of

shown in Fig. 1, and the inner faces rest n
contact with sleeves 20 while the outer faces
rest in contact with the flange portions 21
of said sleeves. Steam flows te the spaces
and between them and

e ends of the cylinders, so that the Inner
faces of the flanges are held 1n contact with
the drums and piston ends..
ihat the faces of the flanges in contact with
the piston ends are
of travel of the pistons, a ground fit 1s con-
stantly maintained. Owing 1o the eccen-
tricity of the sleeves 20, with relation to the
shaft, the pistons, when not moved by cen-

contact with the inner surfaces of the cylin-
ders. | | | -

T order to reduce the wear between the
packing members 22 and the inner surfaces
of the cylinders
due to the centrifugal force of the pistons,
rings 27, fitting within cylindrical chambers
08 eecentric to the shaft, are utilized These

vings bear against the outer ends of all of

the pistons at thewr centers and arve caused
to float within their housings by ‘means ot
steam pressure admitted behind them near
tho steam inlets to the high and low pres-
sure sections. The rings are provided with
packings 29, located at opposite ends, which
tond to confine the steam behind the 11Ngs
<nd maintain an equal steam pressure be-
tweon them and the back walls of the cham-
bers. | |

The pistons are kept tight within their
packings 30.
Fach of these packings consists of a circular
V-shaped channel cut into the side oi the

way and into which is inserted a prism-
chaped metal packing strip. Centrifugal

force tends to move this radially and on

Lceconnt of the outer augle of the wall of the

strip-slot the strip is forced in constant con-

which extends around the cylinder, as shown
by dotted lines at 84, Ifig: 2, and 18 provided
The steam after

60

stepped and flanged
~ for obvious purposes

tnet with the piston by centrifugal force and
stenm  pressure.

as illustreated in Fig. 1

ries a series of packing rings 31 which bear

against the imnner surface of the eccentrics.
The steam or other motive fluid for oper-

ating the engine enters the high-pressure

evlinder through a valved inlet port 33,

with a regulating valve 3o.
entering the inlet port expands in the grad-
nally-inereasing  stean space, rotates the
high-pressure drunt in (he direction of the
arrow in Ihg.
haust port 36, shown in I g, 23

dotted lines. The exhaust stean from the
high-pressure cylinder passes through the
recoiver chamber 7 to the inlet port 37 to
{he low-pressure section, and, 11 passing

From the fact

eccentric to the paths

are moved in and out radially,
velative to the axes of the pistons, and into

and to equalize the strams.

The shaft 10, svhich 1s

of manufacture, car-

|
|

o and exhausts through ex-
vartially

to close the valve 35 will

cent to the high-pressure

935,343

thivough the low-pressure section drives the
Jeum 15 in the same direction as drum 14
1l exhausts through the exhaust port 38.
1n order to prevent any leakage of steam
o the atmosphere around the shaft at the
opposite ends ot the engine, ports or ducts

10 lead from annular leakage grooves 41, .

formed at the center of each end packing cle-
cice for the shaft, to the exhaust port 38 for
the low-pressure cylinder. |

[nlot valve 35, which is illustrated 1n Fig.
1, consists of a double-beat puppet valve pro-
vided with a eylindrical

projection 42, which.

oxtends into  a - eylindrical chamber 43

tormed in the valve casing to receive the
came.  The valve stem 44, which extends
through a suitable guide, 1s surrounded by

80

1 helical spring 45 made ad justable by means

of adjusting nuts 10 threaded on suid stem,
The eylinder 42 may eithey loosely fit into
(he eylindrieal chamber 43 to provide a leak-
que passage around it or, as shown 1n the
drawing, a leakage port 47, adjistable by

means of a valve screw 43 nmy-be_provided,_

11 order that the outer end of the cylindrical
projection at times will be subjected to a.
pressure cqual to the pressule within . the
valve easing proper. When the pressure in
the chamber 43 equals the pressure in the
valve chamber proper, the valve is balanced,
except for the area ot the valve stem, and,
under these conditions, spring 4o yieldingly
Lirts and holds the valve
team will be admitted through the inlet
port of the engine, The chamber 43 below

rom its seat so that

25

£

90

95

100

cylindrical projection 42, by nieans of ports .

anid passages 49, connects with an annular.
recess H0, formed
Jeilled holes 51 connect annalar recess 50
with a passage 52, located centially
shaft, and which, by
drilled holes 33, and an
eormed in the shaft, and a passage 59, drilled
through the upper portion of the casing, con-
nect with the receiver chamber between the
two cylinders. As, by means -of the ports
and passages just deseribed connecting the
chamber 43 with the receiver chamber, the
smer end of eylindrical projection 42 18
hormally subjected to a pressure lower than
the pressure within the valve casing proper,
owing te the fact that leakage port 47 is ad-
justed so as to be smaller than the ports 49,
ete., the valve 85 is held to its seat and the
steam supply to the high-pressure cylinder
s cut off.. Spring
wlren the ports and passages 49 are open 1o
the veceiver pressure, the pressure tending
overcome the tend-
to open the valve,

ency of spring 45

The eneine chaft 10 has a hole drilled at

1o center and extending from its end adja-
section to the radiai

ports o1 passages Ho. Within this hole suit-

‘able bushings 61 and (G2 are driven and a pm

1
.

{

i the shaft 10, Radially-~

of the
means of radially-
annular recess 54,

195
110

115

120

4% is adjusted so that

129

B
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~clement, movable pistons
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prises a floating ring and a flanged ring con-
centric therewith and provided with packing
strips which engage the interior face of said
chamber.

19. In a rotary engine, a casing,a chamber
within said casing, a rotor element located

“within <aid chamber, radially «lidable Dis-

{ons mounted on said element, a floating ring
surrounding said rotor and engaging satd
pistons, and a fluid packing between satd

ring and said casing.

13. 1n a rotary engine, a casing, a_rotor

element, radially movable pistons carried by
<nid rotor element and a floating ring engag:-
ing said pistons and located between said
pistons and said casing. -

14. In a rotary engine, a casing, a rotor

element, movable pistous mounted on sald

element and a ring
of said pistons.

15. In a rotary engine, a casing, w rotor
mounted on sad
eiement, packing strips located petween said
pistons and sald casing and a floating ring
engaging the outer ends of said pistons.

16. In a rotary engine, a casing, a rotor
element, movable pistons mounted on sald
element, packing strips located between said
rotor and said casing and a floating ring en-
oaging the outer ends of said pistons.

1 a rotary englne, a casing, a rotor

engaging the outer ends

17. 1

olement located eccentrically within said cas-

ing, pistons carried by said rotor, a member
located eccentrically of said rotor and en-
onging with said pistons Lo move them
adially and a Joating ring engaging said
pistons and located between them and said
casing. |

18. In a rotary engine, a casing, a rotor

of smad

035,343

olement located eccentrically within said cas-
ing, a plarality of independently movable
pistons carried by said clement, members lo-
cated at each end of said element for moving
snid pistons radially and means engaging
said pistons and operating to counteract the
centrifugal force.

19. In a rotary engine, a casing,

a4 TOtor
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olement located eccentrically within gald cas- -

ing, a plurality of independently movable
pistons carried by said element, means, lo-

cated at each end of said element, for mov-
pistons radially, and means, com- -

ing said
won to all of said pistons, for counteracting
fhe centrifugal force and decreasing the
triction between said pistons and said casing.

00. Tn a rotary engine, a casing, a rotor
oloement located eccentrically within said cas-
ing, a plurality ot independently movable
pistons carried by said element, means for
moving said pistons radially of said element
and means, common to all of said pistous,
for counterbalancing the ceptrifugal force
and relieving the friction between said PIs-
tonn and said casing.

o1. In a rotary engine, a casing, a rotor
element located within said casing, a plu-

rality of independently movable pistons cay-

vied by said element, means for moving sald
pistons radially and means, commnon to all
pistons, for counteracting the cen-
trifugal forcee.

o)
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In testimony whereot, I have hereunto

subseribed my name this sixth day ot April,

1906. _
o GRO. WESTINGHOUSI.
Witnesses: | .

Davip WinLiams,

. W. McCALLISTER.
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