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To all whom 1t may concern:

Be 1t known that I, Smiox (JRU\:D a cltl-
zen of the United St’lt(}c«? and a resident of
the city of Chicago, county of Cook, and
State of 1113 1no1s, have 1nvented a certain new
and useful Reversible Steam - Turbine Hn-
gine, of which the following is a specifica-
(1011

MV mnvention relates to a steam turbine,

engiue, the object being to design the blades

o th(, rotor of the tmbmu fmd to arrange

Lhe steam Intake pipes in such a manner as

to render the engine reversible.

A fu lther oD jecL of my invention 1s to ar-
range the ports of the intake pipes obliquely
to the plane of the axis of the rotor, and also
to arrange the radial blades of the rotor ob-
liquely thereto but at a more acute angle
than said ports, whereby a constant toque
15 produced at high speeds.

Other objects will appear heremaiter.

My 1mvention consists in the novel con-
struction and arrangement of parts all as
will be herematter fully described and par-
ticularly pointed out in the appended claims.

My mvention will be more readily under-
stood by reference to the accompanying
drawings forming a part of this specifica-
tion, and in which,

I1gure 1 1s an end elevation of my reversi-
ble turbine engine 1 1its preferred form, Kig.
2 1s a side elevation thereof, If1o. 3 1s a cen-
tral vertical longitudinal section of the en-
gine, showing the same with the rotor re-
moved, Ifig. 4 15 a substantially vertical
tmns‘a ElSL section taken on line @ @ of g,

2, B1g. 5 18 a side elevation of the rotor show-
1110 the oblique arrangement of the blades
thereof, Fig. 6 is a detail elevation, and Ifig.
7 is a transverse section of the rotor taken
on line v v of If1g. 5.

reterring now to the drawings 1 1ndi-
cates the engine base and 2 beamﬂg stand-
ards mounted thereon. The engine shaft 3
15 journaled 1n the standards 2, and collars 4
are tormed thereen to prevent longitudinal
movement thereof.

The rotor housing 5 1s mounted on the
base 1 and secured thereto by means of the
serews 6, the axis of the same being coinci-
dent with the axis of the shaft 3. The
housing 5 comprises a sheet metal jacket 7
which 1s cecured to the main ‘body of the
same by means of a plurality of screws 8, a
non-conchueting air space 9 being formed
which 15 designed to prevent steam con-

—_— AaEl o

1 (lensation.

| Hilnﬂcl]f‘ to the

{1on and from the ports 19 1n the other.

clisposed 1n vertical pl

o

Ordmary stulling boxes are pro-
vided on the shaft 3, the same being secured
to the ends of the housmg 5 by means of the
screws 11 .

{'he rotor 12 comprises tour series oi lon-
oibudinal radial blades 13 projecting from a
cylindrical drum 14 concentric with the
shait 3, the end walls 15 of said drum being
1101(11}? secured to said slnft Partitions 16
separating the series of blades 18 are pro-
vided, said blades being arranged obliquely
a8 111(11(3:;1ted by the broken lme m m of Kig.
5. The bIOLen line of If1g. 4 indicates the
path of the periphery of The rotor 12, the
rotor 1tself not being shown in this fig ure

‘The ports 17 of the series of intalce pipes
18 arranged on one side of the housing are
ports 19 of the series of intalke
pipes 20 on the other, steam emitting from
the ports 17 driving the rotor in one direc-
The
ports 17 and 19 are arranged obliquely, as
shown by the broken line n n of I1g. 3, this
angle with the plane of the axis of the rotor
being greater than the angle of the line m m
of Ifig. 5, 1n order that the 1mpact of the

' steam on the blades of one series shall not be

simultaneous with the mimpact of the same
in another series, thus tending to produce a
constant torque at high rotative speeds. The
ends 21 of the pipes 18 and 20 are disposed
obliquely in order that the steam may be de-
flected to strike the blades at the proper
angle, and a clearance space 22 1s provided
ror side pipes, the wall of the housing 5 be-
ing bulged outwardly below the horuontal
plane of the highest port.

99 is the exhaust port of the base 1.
The portions of the intake pipes which are
lanes are equally spaced
and conform to the curvature of the path of
the periphery of the rotor, said portions be-
ing connected to the pipes 2 93 which are Con-
nected to the valves 24, the main pipe 25
projecting through the base, as shown 1n

- g, 1.

The valve arrangement in this engine 1s
such that the engine will run 1n either direc-

- tion at the will of the operator.

While I have shown what I deem to be
the preferable form of my reversible steam

turbine engine, I do not wish {o be limited

thereto, as " there might be slight modifica-

tions thereof which would be comprehended

within the scope of my invention.
Having described my invention what I
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claim as new and desire to secure by Lettels |

Patent 1S : -
In a steam turbine, a base having an
exhaust opening formed therein and bearmo
standards mounted thereon, a homxontdlly
disposed shaft journaled in said standards,
collars integral with said shaft adapted to
prevent longitudinal movement thereof, a
rotor housing secured to said base, said shaft
passing through the ends of said housing
and packed tlo'htl"gr therem, a rotor hmfmn
a serles of 101101111d11ml radial blades secur edl
to said shaft, “and a series of steam intake
pipes the ports of which are disposed adja-
cent the perlphely ot said rotor and adapted
to deflect the steam in a direction approxi-
mately tangent to said periphery, substan-
tially as and for the purposes smmﬁed
2. In a steam turbine, a base having bear-
ing standards secured thereto admcmt the
ends thereof, an engine shaft journaled in
sald %tandardq 2 rotor housing secured to
sald base ha,wncr centrally dlsposed stufling
boxes secured to the ends thereof to receive
sald shatt, a rotor comprising a (334111(;11"1(:.«11

arum havmo end% secured to said shaft,

plurality of series of radial 101101’511(:1111&1

blades secured to said drum, cucumfu ential |

partitions separating said series of blades,
and a steam intake pipe for each of said
serles of blades the ports of which are dis-
posed adjacent the periphery of said rotor,
and an exhaust port in said base ]eadmo
from said housing, substantially as and for
the purposes epemﬁed

3. In a steam turbine, in combination with
a base and bearing standards secured ther eto,
a horizontally dl%pOSLd shatt journaled in
said standards, a housing concentric with

B mEmre S LT T T B ST S amam

b

sald shaft secured to said base, a roto¥ com- 44
prising a plurality of series of longitudinal
radial blades rigidly connected with said
shaft, a pl uahw of circumferential parti-
tions separating said series of bladus two
series of intake pipes arranged in said hous- 45
ing upon opposite sides of said rotor the ports
of which pipes are disposed adjacent the
periphery of said rotor, and two valves in
connection with said pipes, whereby the en-

- gme may run in either direction at the will 5y
of the operator, substantially as and for the

purposes specified.
4. In a steam turbine, in combination w 1th.
a base and bearing standards secured there-

‘to, a horizontally disposed shaft journaled i 33

sald standards, a housing whose axis 1s co-
incldent with the axis of said shaft secured
to said base, a rotor having a plurality of
series of longitudinal radial blades secured
to said thft a plurality of circumferential o
partitions separating sald series of blades, a
series of steam 1ntake pipes having ports dl‘%—
posed adjacent said blades, an exhaust port
leading from said housing, and an oblique
ATl annement of said blades and said ports, 55
the obhqulh ol sald blades with the plane
ol the axis of said rotor being less than that
of said ports whereby a constant torque 1s
procluced, substantially as and for the pur-
poses specified. 70
In testimony whereof I have signed my
name to this %pemﬁca{mn in the presence of

- {wo subseribing witnesses.

SIMON GRUND.

Witnesses:
Josrua R. H. Porrs, o
I“IELEN F. LII JI JIS; | d- ‘-_,""*'*
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