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' UNITED STATES PATENT OFFICE.

ISAAC OESTERBLOM, OF NEW YORK, N. Y., ASSIGNOR OF ONE-HALF TO HARRY P.
WO0OD, OF NEW YORX, N. Y.

STEAM-TURBINE.

963,927.

Specification of Letters Patent. Patented July 12, 1910.

Application filed July 21, 1908. Serial No. 444,637.

To all whom 1t may concern:

- Be 1t known that I, Isaac OESTERBLOM, 2
subject of the King of Sweden, and a resi-
dent of the city of New York, borough of
Manhattan, in the county and State of New
York, have invented a new and Improved
Steam-Turbine, of which the following 1s a
full, clear, and exact description. '

- The object of the invention is to provide a
new and improved steam turbine arranged
to utilize the steam to the fullest advantage
both by 1impact and reaction, and to provide
an unlimited number of reversals of the
steam, the steam finally leaving the rotor

practically at the same velocity as the pe-

ripheral speed of the rotor, thereby causing
the residual kinetic energy of the steam to

“approach zero.

“The invention consists of novel features

and parts and combinations of the same,
~which will be more fully deseribed herein-

~after and then pointed out 1n the claims.
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A practical embodiment of the invention

18 represented in the accompanying draw-

ings forming a part of this specification, in
which similar characters of reference 1ndi-
cate corresponding parts in all the views.

- Figure 1 1s a cross section of the improve-

ment on the line 1—1 of Fig 3; Fig. 2 1s a

similar view of the same on the line 2—2 of

‘Hig. 3; Fig. 3 1s a longitudinal central sec-

gion of the improvement; Kig. 4 1s an en-
iarged diagrammatic view of the improve-
ment and showing more particularly the

‘passage of the steam through the rotor and

stator; Fig. 5 1s an enlarged face view of a
portion of the rotor; I'ig. 6 1s an enlarged

- 1nner face view of a portion of the stator;
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“ed by a nipe E with a boiler or other suit

‘Fig. 7 is an enlarged sectional side elevation
of the improvement on the line 7—7 of I1g.
93 Fig. 8 1s a like view of the same on the
“Iine 8—S8 of Fig. 9; and Kig. 9 1s an en-

larged cross section of part of the stator and
rotor. | - | | |

- The rotor A has its shaft B journaled 1n
suitable bearings in the stator C, provided

at one end with a steam chamber D connect-

able source of steam supply, the other end of
the stator C being provided with an exhaust
pipe I for carrying off the exhaust steam. |
The rotor A is provided on 1its peripheral
face with impact and reaction chambers

“arranged in transverse rows, separated from

e

lar ribs H, and on the inner face of the

stator C are arranged steam guideways 1
placed 1n transverse rows, separated from

each other by transversely extending annu-

lax ribs J passing into grooves K formed 1n

‘the middle of the corresponding rows of
chambers G. The ribs H previously men-

tioned extend into grooves L. formed in the
middle of the corresponding rows of steam
guideways I, as will be readily understood
by reference to I'1g. 4. -
‘Each of the chambers G is preferably ot
U-shape, with the bend forward i the direc-
tion of the rotation of the rotor A, and each

chamber consists of an impact portion G’

and a reaction portion (3*, the portions G’
and G2 . extending in opposite directions.
Each of the guideways I 1s also of U-shape,
with the bend extending in a rearward di-
rection reverse to the rotation ot the rotor
A, and the chambers G and the guideways 1
in adjacent rows are so arrvanged that the
outlets of the guideways 1 1n one row ave
in register with the inlets to the 1impact por-
tions ' of the opposite row of chambers G,
and the outlets of the reaction portions G7
of the chambers (& in this row are in register

with the inlets to the guideways I in the

next following row of guideways, as will be
readily understood by reference to Ig. 4.
The steam chamber D 1s preferably con-

‘nected with the small ends of a plurality of

extension nozzles N, arranged in the periph-
eral wall of the stator C, the nozzles being
arranged - approximately tangentially rela-
tive to the inner surface of the stator C
and the peripheral face of the rotor A. The
base ends of the nozzles N discharge the
steam into the inlet ends of the 1mpact por-
tions ' of the first row of chambers G at
the right-hand side of the machine, so that
the steam enters the impact portions ex-
panded and at its maximum velocity, and
this steam acts in the impact portions G
with impact force to drive the rotor A for-
ward and then the steam passes into the re-
action portions G2 and out of the same with
reactive force, to assist in the forward turn-
ing of the rotor A. The steam on leaving
the reaction portions (G* passes into and

through the first row of registering guide-

ways I, in which the direction of the steam 1s
reversed, that 18, sent again forward to the

_ | inlets of the impact portions (" of the next
each other by transversely-extending annu- i following row of chambers G, in which the 1
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(right-hand) to the discharge end

2.

steam first acts with impact force and then

with reactive force, the same as above de-
scribed in reference to the first row of cham-
bers G, to assist in driving the rotor A for-
ward. Thesteam on leaving the reaction por-
tions (G* of the chambers G of the second row
passes to and through the guideways in the
second row of guideways, to be then directed
to the third row of chambers G, and this per-
formance 1s repeated throughout the length
of the rotor, so that the steam is utilized to

the tullest advantage, it being understood

that the steam propels the rotor both by im-
pact and by reactive force in each chamber
(r. The steam finally passes from the out-
lets of the reaction portions G* of the cham-
bers ¢ in the last row at the left-hand side

~of the machine into the space between the

left ends of the rotor A and the stator C, so
that the steam leaves the rotor A practically

at the same velocity as the peripheral speed
~of the rotor, tl _
kinetic energy of the steam to approach zero.

thereby causing the residual

It 1s understood that when the turbine is
running, the rotor carries the steam along in
cach chamber until 1t passes to the corre-
sponding fixed guideway I in the stator C,
and m this manner each jet of steam is car-
ried around with the rotor and shifted side-
wise from the right to the left, somewhat in
a spiral direction from the entrance end
(left
hand) of the turbine, and the steam is
used 1n 1its spiral travel through the cor-

responding chambers G with both impact

and reactive force.

It 1s understood that by the arrangement
of the chambers and guideways described, an
almost unlimited number of reversals of the
steam and consequent lowered peripheral
velocity of the rotor is had, without compli-
cated, heavy and costly steam passages and
a multitude of space-consuming and danger-
ous clearances, and yet providing a safe
working clearance between the rotor and the
stator, with all mnecessary obstructions
against steam leakage in a longitudinal di-
rection. In other words, the invention is

meant to meet the great demand for a slow

speed turbine, although it can be built high
speed as well, and with other minor modifi-
cations as to details, in all reasonable sizes.
Having thus described my invention, I
claim as new and desire to secure by Letters
Patent: |
1. A steam turbine, comprising a stator

having a steam chamber at one end and tan- ;

063,927

ogential nozzles leading from the chamber

through the peripheral wall of the stator,
sald stator being provided in its inner face
at one end with an annular-groove forming
an exhaust chamber, transverse rows of
U-shaped steam guideways extending from
sald groove to the other end of the stator
and separated from each other by annular
ribs projecting beyond the inner face of the
stator, and grooves between the guideways
of the several rows of guideways, and a rotor
mounted 1in the stator and having in its
peripheral face transverse rows of U-shaped
mpact and veaction chambers separated
from each other by annular ribs projecting
beyond the peripheral face of the rotor and

orooves between the chambers of the several

rows of chambers, the ribs of the stator

projecting into the grooves of the rotor and

the ribs of the rotor projecting into the
erooves of the stator, the rotor having its
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end extending partially over the annular -

ocroove of the stator.

2. A steam turbine, comprising a stator

having o steam chamber at one end and noz-
zles leading from the steam chamber through
the peripheral wall of the stator, said stator

being provided with return guideways ar-
anged 1 transverse rows on the inner face
of the stator, and a rotor mounted to turn in

the said stator and having transverse rows
of Impact and reaction chambers on its pe-
ripheral face, the impact portions of the
chambers 1n one row of chambers registering
with the outlet ends of the guideways of the
opposlte row ot guideways, and the reaction
portions of the chambers in oneé row of cham-
bers registering with the inlets of the guide-
ways 1n the next following row of guideways
in the stator, the rows of chambers being
separted Irom each other by annular ribs

projecting beyond the peripheral face of the

rotor and extending into grooves formed in

the middle of the rows of the said guide-

ways, and the rows of guideways being sep-
arated from each other by annular ribs pro-
jecting from the inner face of the stator and

extending 1mnto grooves formed in the middle

of the said chambers. - -

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. '

' ISAAC OESTERBLOM.
Witnesses: | |

Trro. . HosTer,
EvERARD B. MARSHALL.
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