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UNITED STATES PATENT OFFICE.

GEORGE W. BAKER, OF BROWN STATION, NEW YORK.

STEAM-TURBINE.

1,052,786,

Application filed July 10, 1912,

To all whom it may concern:

Be it known that I, Grorer W. Baxer,
a citizen of the United States, residing at
Brown Station, in the county of Ulster and
State of New York, have invented a new
and useful Steam-Turbine, of which the
following is a specification.

The present invention relates to improve-
ments 1n steam turbines, the primary ob-
ject of the invention being the provision of
a turbine in which both vane carrying mem-
bers are mounted to be rotated by the pres-
sure fluid, one set of the same being carried
by the main shaft, while the other set is
operably connected to counter shafts geared
to and disposed to transmit power to the
main shaft exterior of the stator.

A further object of the present invention
is the provision of a reversible steam tur-
bine, the rotor of which is composed of two
alternately disposed rotating elements, one
set of said elements being connected directly
to the main shaft while the other set are
operably connected and although rotated in
the opposite direction to the main shaft car-
rying set, assists the main shaft, thereby se-
curing the maximum power from the ve-
locity and expansive force of the pressure
fluid in its passage through the stator.

A still further object of the present in-
vention is the provision of a novel means for
throttling the engine, to regulate the volume
of pressure fluid directed to the various
moving elements of the rotor.

‘With the foregoing and other objects in
view which will appear as the description
proceeds the invention resides in the com-
bination and arrangement of parts and in
the details of construction hereinafter de-
scribed and eclaimed, it being understood
that changes in the precise embodiment of
the invention herein disclosed can be made
within the scope of what is claimed without
departing from the spirit of the invention.

In the drawings—TFigure 1 is a side ele-
vation of the complete turbine, a portion of
one head and the stator being broken away
with the adjacent portion of the rotor and
Fig. 2
is an end view taken from the left as viewed
in Fig. 1 of the complete turbine. Figs. 3
and 4 are detail views of the stationary
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throttling disk. Figs. 5 and 6 are detail
views of the movable throttling disk. Fig. 7
is a detailed diagrammatic view of the adja-
cent port carrying portions of the stationary
and movable throttling disks. Figs. 8 and 9
are detail views of one of the freely rota-
table main carrying disks. Figs. 10 and 11
are detail views of the main shaft carried
elements. Fig. 12 is a detailed diagram-
matic view showing the relative position of
the vanes of the rotatable and main shaft
carried disks. Fig. 18 is a longitudinal sec-
tional view of the reversing valve casing.
Fig. 14 is a plan view of the reversing valve.

Referring to the drawings, the numeral 1
designates the base of the turbine, whose
stator casing 2 is properly disposed there-
upon and is provided with the oppositely
disposed heads 38 and 4 respectively, the
head 3 being provided with the steam inlet
chamber 5, while the head 4 is provided
with the steam inlet chamber 6, thus pro-
viding means whereby the steam may be
permitted to enter either end of the stator
to produce a reversible steam turbine. The
conduits 7 and 8 are connected respectively
to the chambers 5 and 6, the pressure fluid
being led to either one of such conduits 7
and 8 through the valve casing carrying
coupling 8” provided with the inlet connec-
tion 9.

In order to produce a reversal of rotation
in this turbine, the valve and casing as
shown in Figs. 13 and 14, is employed. The
casing 10, has disposed therein, the concen-
tric sleeve 107, which as shown is held prop-
erly supported by the partitions or spiders
10”. In this sleeve 10’, are provided the
two respective sets of inlet ports 11 and 117,
and the two respective sets of exhaust ports
12 and 12’. The sets of ports e—e’, and
f—f’, are always opened, while the valve 13
is slidably mounted in the sleeve 10/, to
alternately close ports 11”7 and 12, or ports
11 and 12’. By this means steam is admit-
ted to the sleeve 10", through the open ports
7, and if the ports 117 and 12 are closed by
the respective ends 15 and 14 of the valve
13, the reduced portion 16 being alined with
the ports f, steam will pass through the
ports 11, exteriorly of the sleeve 107, to the
left as viewed in Fig. 13 and through the
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normally open ports e, into the sleeve 11 to
the left of the head 14 of the valve 13 and
thence into the conduit 7, in the direction of
the arrows in Fig. 1. The steam after act-
ing upon the rotor exhausts through the
conduit 8, and into the opposite end of the
sleeve 11, and as the ports ¢’ are open the
same permit the steam to pass therethrough
and through the open port ¢, into the ex-
haust chamber 19 and conduit 20. When
the valve 13 is moved to reverse the flow of
steam, the port ¢?, leads the steam into the
casing 19 and conduit 20. In order to op-
erate the valve 13, the stem 17 projects
through the stufling box 17, and is connect-
ed to the hand lever 18, '

Disposed centrally of the stator casing
and to provide for the exhausting of the
pressure fluid irrespective of the rotation of
the movable elements of the turbine, is the
exhaust chamber 19 having the exhaust 20.
The chamber 19 is in communication with
the coupling member 8" and when the pres-
sure fluid is being admitted through the
ports 11 and the conduit 7 into the chamber
5 at the left of the turbine, as viewed in
Tig. 1, the chamber 6 will be the exhaust
chamber so that the pressure fluid will be led
through the conduit 8 into one end of the

valve casing 10 and finally through theports |

12 into the exhaust chamber 20. Thus the
conduit 8 when the conduit 7 is the inlet
conduit, is the exhaust conduit for the tur-
bine, and vice versa.

Carried by the base 1 at opposite ends of
the stator are the two standards 21 and 22,
each of which are provided with central
journals for carrying the main shaft 23
which is disposed concentrically through the
stator. Tach of the respective standards 21
and 22 are provided with the oppositely
disposed bearing arms 24—24’, for the re-
ception of the short stub shafts 2525,
while journaled upon cpposite sides of the
stator, the full length thereof having their
respective ends projected through the stuff-
ing boxes 26% are the auxiliary shafts 26
and 26" respectively. Keyed upon theshafts
26 and 26’ and in mesh with the geared
edges of the respective rotor disks 36 are
the small intermeshing gears 100, by means
of which power is transmitted from the
gear portion 40 of the disk 36 to the re-
spective shafts 26—26’. These shafts 26
and 26’ have each keyed upon. their respec-
tive ends the pinions 27—27” which are in
mesh at all times with the inner large pin-
ions 28—28" of the stub shafts 25—25".
Upon the outer end of the respective stub
shafts 25—25" are keyed the smaller pin-
ions 29—29’, which are in'mesh at diametri-
cally opposite points with the large gears 30
which are keyed one upon each outer end of
the main shaft 23. By this means the aux-
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iliary shafts 26—26’ are rotated simultane-
ously and coact and assist in imparting the
desired rotation to the main shaft 23. By
this construction the two sets of rotating
disks 32 and 36 are so geared together as to
impart simultaneous movement to the shaft

65

70

28, the detail construction and arrangement

of which will be set forth later on.

Keyed upon the shaft 28 within the stator
casing, are the hubs 31 of the alternately
disposed main carrying disks or wheels 32,
the rim 33 of which is larger in cross section
than the intermediate portion and is pro-
vided with a plurality of elliptical vanes 34,
which are formed as shown in Fig. 12 and

| provide the respective steam passages 35

therebetween to impart to the pressure fluid
the necessary projection to obtain therefrom
the maximum impact force during its pas-
sage through the respective ports 35 through-
out the length of the stator. Two oppositely
rotatable main carrying disks or wheels 86
are provided with the central bearings 37
which fit upon the hubs 81 of the main shaft
wheels 32, and in the peripheral rims 88
thereof, are provided the oppositely inclined
vanes 39 which are disposed in circumferen-
tial alinement with the vanes 34 of wheels
32 to provide the steam passages 40 as
clearly 1llustrated in Fig. 12. By this con-
struction it will be seen that the steam
entering through the passages 35 will abut
the respective vanes 39 of the wheels 36
moving the wheels 36 in the direction of the
arrow Fig. 12, the ports 40 imparting a re-
verse movement to the streams of steam so
that the wheels 82 will be rotated in the di-
rection of the arrow Fig. 12, or in a reverse
direction to the wheels 36. By this means
the shaft 28 will for instance be rotated in
the direction of the arrow Fig. 2, and the
shafts 26 and 26" will be rotated in the same
direction to the main shaft 23. By means of
the respective gears heretofore described, it
will be seen that the shafts 26—26, will co-
act to transmit the desired direction or mo-
tion to the shaft 23, thus permitting the ele-
ments or wheels 832 and 36 to cobperate and
impart the maximum power to the main
shaft 23.

It is evident that should the steam or
pressure fluid be directed in the opposite di-
rection so as to initially pass through the
ports 40, the wheels 32 will be rotated in the
opposite direction to the arrow in Fig. 12
while the wheel 36 will also be rotated in
the opposite direction to such arrow, thus
imparting a reverse movement to the main
shaft 23.

In order to provide a throttle for the ro-
tating elements of the turbine, the disks 42
and 44 are provided, the disk 42 being a sta-
tionary disk and forming a closure for the
respective chambers 5 and 6, with the cir-
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cumferentially disposed diamond - shaped
ports43,said ports43 being disposed toaline
with the ports 35 and 40, of the Totating ele-
ments so that the pressure fluid admitted into
either one of the respective chambers 5 or
6, will be properly directed to the vaned por-
tion of the respective rotating elements.
The disk 44 is rotatably mounted within the
stator, one adjacent to each disk 42, the con-
centric aperture being positioned upon the
adjacent portion of the main shaft 23, while
the circumferentially disposed diamond-
shaped ports 26 are disposed to be placed

into and out of registration with the ports

43 of the st‘1t1ona1y disk 42, such registra-
tion being varied, as desired, to 1ecrulate the
volume of steam or pressure fluid admitted
through the respective ports 43 and 46, as
clearly llustrated in Fig. 7. These ports 43
and 46 are disposed in reverse angle to each
other, so as to impart the proper direction
and projection of the pressure fluid to the re-

spective vanes of the wheels 32 and 36, thus-

increasing the velocity and impact force of
the steam or pressure fluid upon its introduc-
tion into the stator.

In order to actnate the respective rota-

table disks 45 of the throttling means, the
peripheral edge of the disks 44 are provided
with gear teeth 47, and meshing at all times
with such gear teeth arve the small pinions
48 being one keyed upon each end of the con-
trol shaft 49, said control shaft 49 being
journaled at each end in the stuffing box 50
carried by the stator, and as clearly shown

in Fig. 1, is provided with the handle or le--
ver 51, Whereby the said shaft may be oscil--

lated to simultaneously rotate both disks 44
and place the respective ports 46 into the de-

sired registration with the ports 43 of the

stationary disk 42. In order to lock the re-

spective throttling disks 44 in the desired.
adjustment, the spring actuated plungers 52.

are employed, one to each disk 44 with the
head 53 thereof projected exteriorly of the

stator casing and in a readily accessible po--

sition.
From the foregoing deseription, taken in

connection with the drawings it is evident.

that with a steami turbine constructed ac-
cording to and embodying the present in-
Ventlon, that the rotation of the various ele-
ments 32 and 36 may be controlled both at
high and low speeds and in forward and re-

verse directions, and that as the wheels 36°
are movable elements, that the maximum:
power is obtained from the pressure fluid:

during the passage thereof through the en-

gine, both sets of wheels 32 and 86 so ro-'

tating in opposite directions, but finally co-
operatlnd to operate the s1ntrle main shaft
of the turbine.

It is also evident that by the construction
of valve as shown, in Figs. 13 and 14, that

8

the turbine may be readily reversed and that
the construction and arrangement of the va-
rious vanes 34 and 39 will permit such ac-
tion and secure the maximum power from
the pressure fluid regardless of the direction
of projection thereof.

By means of the throttling device, as
clearly shown in Figs. 3, 4, 5 and 6, it is evi-
dent that the volume of pressure "uid ad-
mitted to the respective ends of the turbine
is readily regulated and controlled regard-
less of the volume of pressure fluid admitted
into either one of the branch conduits 7 or 8,
thus providing a turbine capable of a h10h
or low speed and one which will operate in

‘the proper proportion to the volume of pres-

sure fluid employed and the speed at which
the main shaft 23 is driven.

What is claimed is:

1. A steam turbine, having a stator, a ro-
tor composed of two sets of alternately dis-
posed and rotative elements, one set rotat-
ing in an opposite direction to the other, a
main shaft operably connected to be ac-
tuated by both sets of elements, oppositely
disposed pressure fluid conductma conduits,
one of which is an exhaust conduit when the
other is an inlet conduit, a valve for con-
trolling the admission and exhaust of pres-
sure fluid, and a pressure fluid directing and
throttling means disposed in the respective
ends of the stator and in co-active relation
to the rotative elements.

2. A steam turbine, having a stator, a ro-
tor composed of two sets of alternately dis-
posed and rotative elements, one set rotat-
Ing in an opposite direction to the other, a
main shaft operably connected to be ac-
tuated by both sets of elements, oppositely
disposed pressure fluid conducting conduits,
one of which is an exhaust conduit when the
otlier is an inlet conduit, a valve for con-
trolling the admission and exhaust of pres-
sure fluid, a pressure fluid directing and
throttling means disposed in the respective
ends of the stator and in co-active relation
to the rotative elements, and means for lock-
ing said fluid directing and throttling means
in adjusted position.

3. A steam turbine, having a stator, a ro-
tor composed of two sets of alternately dis-
posed and rotating elements, one set ro-
tating in an oppos1te direction to the other,
a main shaft operably connected to be ac-
tuated by both sets of elements, oppositely
disposed pressure fluid conductan' conduits,
one of which is an exhaust conduit when the
other is the inlet conduit, a valve for con-
trolling the admission and exhaust of the
pressure fluid, and a manually operated
pressure fluid directing and throttling
means disposed in the respective ends of the
stator and in co-active relation to the ro-
tating elements:
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4. A steam turbine, having a stator, a ro-
tor composed of two sets of alternately dis-
posed and rotative elements, one set rotat-
Ing in an opposite direction to the other, a
main shaft operably connected to be ac-
tuated by both sets of elements, oppositely
disposed pressure fluid conducting conduits,
one of which is an exhaust conduit when the
other is the inlet conduit, a valve for con-
trolling the admission and exhaust of the
pressure fluid, 2 manually operated pressure
fluid directing and throttling means dis-
posed in the respective ends of the stator
and in co-active relation to the rotative ele-
ments, and means for locking the last means
in adjusted position.

5. A steam turbine, having a stator, oppo-
sitely disposed pressure fluid conducting
conduits in communication with the respec-
tive ends of the stator, one of which is an
exhaust conduit when the other is the inlet
conduit, a valve for controlling the admis-
sion and exhaust of the pressure fluid rela-
tively to said conduits, a main shaft mount-
ed concentrically of the stator, two sets of
alternately disposed and rotative elements,
one set being keyed upon the main shaft
within the stator, while the other set is dis-
posed for rotation in the opposite direction,
a shaft operably connected to the last set of
rotative elements, and means for operably
connecting the last shaft to the main shaft
to codperate therewith in imparting the said
direction of rotation to the main shaft.

6. A steam turbine, having a stator, oppo-
sitely disposed pressure fluid conducting
conduits in communication with the respec-
tive ends of the stator, one of which is an
exhaust conduit when ‘the other is the inlet
conduit, a valve for controlling the admis-
sion and exhaust of the pressure fluid rela-
tively to said conduits, a main shaft mount-
ed concentrically of the stator, two sets of
alternately disposed and rotative elements,
one set being keyed upon the main shaft
within the stator, while the other set is dis-
posed for rotation in the opposite direction,
a shaft rotatably connected to the last set of
rotative elements, means for operably con-
necting the last shaft to the main shaft to
codperate therewith in imparting the same
direction of rotation to the main shaft, and
a pressure fluid directing and throttling
means disposed in the respective ends of
the stator and in co-active relation to the ro-
tative elements.

7. A steam turbine, having a stator, oppo-
sitely disposed pressure fluid conducting
conduits leading into the respective ends of
the stator, one of which is an exhaust con-
duit when the other is the inlet conduit, a
manually controlled valve for directing the
pressure fluid into either conduit and per-
mitting the exhaust from the opposite one,

1,052,786

a main shaft journaled concentrically of
the stator, a plurality of spaced vane carry-
ing disks kéyed upon said shaft within the
stator, another plurality of vane carrying
disks alternating with the disks of the first
set, the last set of disks being disposed to
rotate in an opposite direction to the disks
carried by the main shaft, two diametrically
disposed shafts journaled in the stator and
parallel to the main shaft, co-active means
carried by the last set of vane carrying disks
and the two diametrically disposed shafts,
whereby the last two shafts are rotated in
the same -direction as the main shaft, and
means for operably connecting the diametri-
cally disposed shaft to the main shaft.

8. A steam turbine, having a stator, oppo-
sitely dispesed pressure fluid conducting con-
duits leading into the respective ends of the
stator, one of which is the exhaust conduit
when the other is the inlet conduit, a man-
ually controlled valve for directing the pres-
sure fluid into either conduit and permitting
the exhaust from the opposite one, a main
shaft journaled concentrically of the stator,
a plurality of spaced vane carrying disks
keyed upon said shaft within the stator, an-
other plurality of vane carrying disks alter-
nating with the disks of the first set, the
last set of disks being disposed to rotate in
an opposite direction to the disks carried by
the main shaft, two diametrically disposed
shafts journaled in the stator and parallel
to the main shaft, co-active means carried
by the last set of vane carrying disks and
the two diametrically disposed shafts,
whereby the last two shafts are rotated in
the same direction as the main shaft, means
operably connecting the diametrically dis-
posed shafts to the main shaft, and a
pressure fluid directing and throttling means
disposed in the respective ends of the stator
and in co-active relation to the vane carry-
ing disks.

9. A steam turbine, having a stator, oppe-
sitely disposed pressure fluid conducting
conduits leading into the respective ends of
the stator, one of which is the exhaust con-
duit when the other is the inlet conduit, a
manually controlled valve for directing the
pressure fluid into either conduit and per-

mitting the exhaust from the opposite one,

a main shaft journaled concentrically of the
stator, a plurality of spaced vane carrying
disks "keved upon said shaft within the
stator, another plurality of vane carrying
disks alternating with the disks of the first
set, the last set of disks being disposed to
rotate in an opposite direction to the disks
carried by the main shaft, two diametrically
disposed ‘shafts journaled in the stator and
parallel to the main shaft, co-active means
carried by the last set of vane carrying
disks and the two diametrically disposed
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shafts, whereby the last two shafts are ro-
tated in the same direction as the main
shaft, means operably connecting the dia-
metrically disposed shafts to the main
shaft, stationary and rotative throttling
disks disposed in pairs and mounted in the
respective ends of the stator and in co-active
relation with the vane carrying disks, and
manually operated means for controlling the

10 rotative throttling disks to regulate the

volume of pressure fluid admitted and ex-
hausted from the stator.

In testimony that I claim the foregoing
as my own, I have hereto aflixed my signa-
ture 1 the presence of two witnesses.

GEORGE W. BAKER.
Witnesses:

Rarmaer Sims,
WirLiam Ross.

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




