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Application filed September 17, 1912, Serial No. 720,867. Renewed October 24, 1813.. Serial No. 797,118,

To all whom it may concern.:

Be it known that I, Groree WesTING-
HOUSE, a citizen of the United States, and a
resident of Pittsburgh, in the county of

-Allegheny and State of Pennsylvania, have

made a new and useful Invention in Marine
Turbines, of which the following is a speci-
fication.

This invention relates to marine steam
turbines. '

An object of this invention has been to
produce a relatively cheap, simple steam
turbine for marine use which is extremely
compact for the power developed and which
can be casily and quickly reversed.

These, as well as other objects which will |

readily appear to those skilled in this par-
ticular art, I attain in the turbine illustrated

in the drawings accompanying this appli-

cation and forming a_ part thereof and
throughout which like elements are denoted
by like characters. :

In the drawings: Figure 1-is a longitu-

dinal section of a .turbine embodying this
invention; Fig. 2 is a cross-sectional view of
said turbine taken on line 2—2 of Fig. 1,
looking in’ direction of arrow; Fig. 8.is a
cross-sectional view taken om line 83—38 of

Tig. 1, looking in direction of arrow; Fig. 4

is a sectional view taken on line 4—4 .of

Fig. 2; Figs. 5 and 6 are defail views in .
perspective of the impulse blading for: the:
high' pressure section and theastern section; -
‘suitable bearings 29 and 80 and a thrust

and Fig. 7 is a developed.section: of the
nozzles; the nozzle-confrolling valve, -and
the blades for either the ahead section or

the astern section. Fig. 7 is a detail view:

of the balancing device.
The turbine consists of a rotor element 10

made up of a drum 11 to which an impulse.
wheel 12 is bolted by means of bolts 18.
Shaft end 14 is formed integrally with the -
impulse wheel while shaft end 15 is formed

integrally with the drum. The rotor ele-
ment is surrounded by a housing divided
on its horizontal axis into two parts 16 and
17, The base 16 is provided with a turbine

exhaust 18 adapted to- be connected to a

suitable condenser.  The cover 17 carries the

“distance around the casin

distributing valve 19 for the nozzles of the
ahead section, while the bage 16 carries the
distributing valve 20 for the nozzles of the

astern section. ‘ ‘
The drum is provided with a number of

rows of blades 21 which may be either of the

80

Bb

Parsons or Rateau type, while that part of .

the casing surrounding the drum carries rows
of blades 22 which alternate with the rows

of blades 21 and which may be of either the

Parsons or Rateau type. The running wheel

blades, blades 23 being utilized for running

88 -
12 carries two rows of compound impulge

astern while blades 24 are for the ahead see-- -
tion, and the exhaust steam from the last -

row of blades 24 passes through the section
made up of the blades 21 on the drum and 22
on the casing. . e

- The impulse blades 23 and 24 are shown
in detail in Figs. 5 and 8. The blades may
be secured to the impulse wheel in any de-
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sired manner but as shown are fitted into -

slots cut in the side of the running wheel

with bases 25 which lie up against the under

side of the overhang of the wheel.
Intermediate guide vanes formed with a

“portion 26 for the ahead section and 27 for

the astern section lie between the two rows
of impulse ‘blades and extend the necessary
to redirect the
steam issuing from the different nozzle sec-

‘tlons.

The shaft ends 14 and 15 are journaled in

block 81 is carried by shaft end 14 in order
to counterbalance the axial thrust of the
rotor element not cared for by balance pis-
ton 32. '

One end of the rotor clement carries a
coned balance piston 82 serrated to form
one-half of a labyrinth packing system. A
reversely serrated cupped member 33 lies
within a differentially bored portion 84 of

the casing and forms the other half of the
labyrinth packing system. The bored por-’

tion 34 has two diameters 35 and 86. The
faces of these two diameters are ¢oncentric
and packing rings 87 and 88 prevent leak-
age of'steam between the casing and mem-
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ber 83. A. chamber 4C¢ is formed within
member 33 between the two series of piston
rings, and this chamber is connected to an
intermediate portion 41 of the labyrinth
packing system by means of a duct 42. This
duct is so placed that the steam leaking
therethrough from the labyrinth packing
system into chamber 40 will tend to yield-
ingly hold the cupped member 33 in contact
with stop .48 formed in the casing. If for
any reason the several sections of the laby-

rinth packing should seize one upon the

other, 1t will be seen that the cupped mem-
ber will be fairly free to turn in the casing
and yet under normal conditions will be
steam-tight in the casing on account of the
packing rings 87 and 38. Packing glands 45
and 46 for the ends of the casing are pro-
vided and the shaft ends extend through
these.

The steam issuing from the last row of
blades on the impulse wheel for both the
ahead and the astern sections passes into
chamber 47. When the ahead section is op-
erating this steam passes on through the
When the
astern section is in operation, however, the

" steam from this chamber 47 passes to the
- exhaust 18 through a valve 48, which valve,
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when the ahead section is in operation, is

closed. The turbine casing is provided with-

u supplementary inlet 49 For exhaust steam
from the auxiliaries aboard the ship on
which the turbine is used. This exhaust
steam passes in through valve 50 to a point
51, which, when the ahead section is in op-
er abmn will have substantially atmospheric
pressure. This steam from that point.on to

the exhaust will augment the steam coming

through the high and intermediate sections.
Valve 50 is so coupled up with valve 48 by
means of segmental gears 52 and 53 that
valve 50 closes as valve 48 opens and opens
as valve 48 closes. When valve 50 is in
closed position the steam from -the auxil-
iaries passes through chamber 54 to the main
exhaust 18 and thence to the condenser.

The construttion of the dlstrlbuting
valves, one of which is illustrated in Fig.
7, 1s 6. similar to that of the valve illus-
troted in my application Serial No. 684,738
filed by me on the nineteenth. day of Mfu ch
A. D., nineteen hundred and twelve, that a
detailed description of the same is deemed
unnecessary.

The distributing valves 19 and 20 for the

-shead and astern_ sections respectively are

s0 connected up to motor “devices 60 and
61 under the control of the man on the
bridge of the vessel on which the turbine
is used that the turbine may be driven at
the desired speed ahead or astern from the
bridge.
motors capable of control in the engine room

It is desirable to also have these .

1,142,069

and they will be so connected up to rotary
motor 62, which may be of any desired type
and which operates valves 48 and 50, that
when the astersl ‘distributing valve 20 is
opﬂn, valve 48 wifl.be open “and valve 50
cloged, and whéa - the “ahead distributing

[

valve 19 is open, valve 50 will be open and

valve 48 closed. Various types of motors
may be utilized for operating valves 19 and
20, but the type preferred by me is one

forming the subject-matter of an applica-

tion ahout to be filed by another.. .

Valve 48 is of sufficient size to bypass the
exhaust steam. from the astern section di-
rect to the condenser through main exhaust
18 around the drum 11 and as this valve is
of necessity long, it is preferably made in
sections as shown in I'ig. 2 secured together
so that the longitudinal axis of one section
may incline sli ﬂhtly to the axis of the other
section. The valve as-shown in Fig. 2 is
made of two sections 63 and 64 secured to-
gether by means of pins 65. The seats 66
for this valve are preferably babbitted and
the valve is provided with snap rings 67
which bear on the babhitt seats and prevent
steam leakage.

For the purpose of obtaining perfecb Tun-
ning balance of the rotor element each-end
of the rotor is provided with a balancing
device. One of such balancing devices con-
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sists of an eccentric ring 68 fitted into.a

groove turned in the end of the roter. A
spht ring 69 is provided with a tongue 70
which fits into a groove in the ring 69. By
moving these two rings around within the
rotor it will be seen that the balance of
the same can be changed and proper run-
ning balance obtained. After the rings are
in proper position, they may be locked to
the rotor in any desired manner. The bal-
ancing device for the other end of the rotor
consists of a housing” element 71 within
which two rings 72 rlndl 73-are placed which
correspond to rings 69 and 70 and which

.may be adjusted in the same manner.

In accordance with the provisions of the
patent statutes I have described the prin-
rmk of operation of my invention together
with the device which I now consider to rep-
resent the best embodiment thereof, but I
desire to have it understood that the device
shown is only Jlustrative and that the in-
vention can be carried out in other ways.

Ifaving thus described my invention, what

Ielaim is: -
1. In a steam turbine, an ahead section
divided into 2 high pressure stage followed

by a stage of lower pressure, an astern sec- -

tion through which the steam flows in the

same direction as the high pressure stage of |

the uhead section, and a valved passage for
leading the exhaust from the astern section
directly to the main turbine exhaust.
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2. In a steam turbine, an ahead section

employing an impulse wheel followed by a
gtage of lower pressure, astern blades car:

ried -by said impulse wheel, and a valved
passage for placing the exhaust of the
astern section in direct communication with
the turbine exhaust.

3. In a steam turbine, an shead section, an
astern scection, a supplemental inlet leading
te the ahead section, a valved passage for
placing the astern section in direct com-
munication with the main turbine exhaust,
and a valve in the supplemental inlet connect-
ed to the exhaust valve of the astern section
in such manner that as the valve in the
astern section exhaust opens, the valve in
the supplemental inlet closes, and vice versa.

4. In a steam turbine, a labyrinth pack-
ing system comprising a coned member on
the turbine rotor and a cupped member in
the turbine casing externally, differentially
formed, and means whereby steam’ from
said packing tends to hold said cupped mem-
ber in normal position.

5. In a steam turbine, a running wheel
carrying two concentric rows of reversely
faced blades, a stage of lower pressure
throngh which the steam from one of said
rows of blades is adapted to pass, & main
exhaust, and a valve for placing the outlet
of said running wheel blades in direct com-
munication with said exhaust.

6. In a steam turbine, an ahead section,
an astern section, a main exhaust, and means
for bypassing the exhaust from the astern
section aronnd 2 portion of the ahead sec-
tion.

7. In a turbine, an ahead section, an astern
section, a supplemental inlet leading to the
ahead section, a fluid delivery valve for the
astern section; n valve for controlling the
delivery of fluid from the supplemental in-
let to the ahead section, and means for con-
necting said valves so that one is open when
the other is closed, and vice versa.

8. In a turbine, an ahead section, an astern
section, a supplemental inlet leading to the
abead section, a passage for placing said
supplemental inlet in direct communication
with the turbine exhaust, a valve. for con-
trolling commnnication between the inlet
and the ahead section and bebween the inlet
and the pas .t valve for the astern tur-
bine, and means operatively connecting said

raives whereby the’ supplemental infet is'
‘placed in conununication with the turbine

exhaust through the passage,
operation of the astern turbine.

9. Ip a turbine, an ahead section, a supple-
mental inlet for delivering fluid to the ahead
section, a passage communicating with the
exhaust of the turbine, a valve for deliver-
ing fnid from the supplemental inlet o the
ahead Section of the turbine, or through said

during the

D

passage to the turbine exhaust, an astern
section communicating with the turbine ex-

haust, a valve between the astern section and:

the exhaust, and means operatively connect-
ing both of said valves, Whereby the first
mentioned valve estsblishes communication
between the inlet and the exhaust when the
second mentioned valve is open.

10. In a turbine, an ahead section, a sup-
plemental inlet for delivering fluid to the
ahead section, a valve for controlling the
delivery of fluid through the supplemental
inlet to the turbine, an astern section com-
municating with the exhaust of the turbine,
a valve between the astern section and the
exhaust, and means for simultaneously oper-
ating both of said valves.

11, A turbine comprising a high pressure
section, a low pressure section and an astern
section through which the motive fluid flows
in the same axial direction as through the
high pressure section, a chamber for receiv-
ing the fluid discharged from the high pres-
sure section and from the astern section, and
provided with a port communicating with
the turbine exhaust, and a valve controlling
the delivery of flmd through said port to
the exhaust.

12. In a turbine, a high pressure section
comprising a rotor wheel, impulse blades
mounted on the wheel, and a codperating
delivery nozzle, a low pressure section re-
celving motive fluid from the high pressure
section, an astern section comprising blades,
wounted on said wheel, and a cobperating
fluid delivery nozzle, a chamber common to
both the high pressure section and the astern
section for receiving the motive fluid dis-
charged therefrom, and having a port com-
municating with the exhaust of the turbine,
and a valve for controlling the delivery of
motive fluid through the port.

3. In a turbine, & composite high pres-
fre section and reversing section, compris-
Ing concentric rows of *oppositely faced
blacles mounted on a single rotor element,
separate fluid delivery nozzles for each row
of blades, a chamber communicating with
the delivery ends of the concentric rows of
blades, a low pressure section communicat-
ing with the chamber, said chamber being
provided with a port communicating with
the furbine exhaust, and a valve for control-
ling the delivery of fluid through the port.

14.7In a turbine, a composite ahead and
reversing  section comprising  concentric
s of blades mounted on a single rotor ele-
ment, o separate finid delivery nozzle for
each row of bl

lades, a chamber communicat-

ing with the delivery ends of the blades and -

provided with a port communicating with
the turbine exhaust, a low pressure section
cominunicating with the chamber, a supple-
mental inlet communicating with the low
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pressure section, a valve for controlling the
delivery of fluid through the supplemental
inlet to the turbine, and means for simul-
taneously opening one of said valves, and
closing the other. :

15. In a turbine, a composite high pres-
sure ahead section, and a: ern section com-
prising two separate rows of blades to which
motive fluid is delivered in substantially the
smme axial divec ion, a chamber formed
within the casing of the turbine and com-
municating with the delivery end of both
sets of blades and provided with a port com-
municating with the turbine exhyust, a low
pressure ahead section communicating with
the chamber, a supplemental inlet for de-
livering fluid to the low pressure section, a
valve for the port formed in said chamber,
a valve for controlling the delivery of fluid
to the supplemental inlet, and means for
actuating both of sald valves to close the
supplemental inlet similtaneously with the
opening of the chamber port.

16. In an elastic fluid turbine, a labyrinth
packing system comprising 2 member
mounted on the rotor and having grooves
and ridges formed on a peripheral face
thereof, & concentric member movably
mounted on the casing of the turbine, and
having grooves and ridges formed on a
peripheral face thereof and codperating
with the grooves and ridges of the rotor
member to form a labyrinth packing, and
means whereby fluid iraversing the laby-
rinth packing so formed, tends to yieldingly
hold the member mounted on the casing in
the normal position relatively to the member
mounted on the rotor.

17. In a turbine, a labyrinth packing sys-
tem comprising a member mounted on the
rotor and having grooves formed on the pe-

* ripheral face thereof, a member mounted on

60

the stator of the turbine concéntric with the

rotor member-and having grooves and ridges

5 formed in its inner. peripheral face and co-

operating with the grooves and ridges of the
rotor member to form a labyrinth packing,
and having a duct formed therein and com-
municating with an intermediate point of

the labyrinth packing so formed, and a

chamber surrounding the stator member
and located between it and the stator. '
~ 18. In a turbine, a labyrinth packing sys-
tem comprising a substantiaily cong-shape
member mounted on the rotor and having a
series of grooves and ridges formed in the
tapered peripheral face thereof, a substan-
tially cup-shape member mounted within the
stator of the turbine and having a series of

grooves and ridges formed on the inner face

thereof, and’ cobperating with the grooves
and ridges of the rotor- member to form a
Yibyrinth packing, and a passage for de-
livering fluid from an intermediate point of

© 1,142,089

the packing so formed to the exterior face'

of the cup-shape member, whereby the cup-
shape member is yieldingly held by fluid
pressure against a stop formed on the stator
of the turbine. '

19. In a turbine, a labyrinth packing sys-
tem comprising a member rigidly mounted
on the rotor of the turbine, a member co-
operating therewith to form a labyrinth
packing loosely mounted on the stator of the
turbine, and packings between the stator and
said last mentioned member.

20. In an elastic fluid turbine, a labyrinth
packing system comprising a member rig-
idly mounted on'the rotor of the turbine, a

member loosely mounted on the stator of the

turbine and coéperating with the first men-
tioned member to form a labyrinth packing,
packings between said last mentioned mem-
ber and the stator, and means for introduc-
ing fluid pressure from an intermediate
point in the labyrinth packing to a chamber
located between said packings.

21. In a turbine, a member rigidly mount-
ed on the rotor, a member codperating there-
with to form a labyrinth packing and loosely
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mounted on the stator of the turbine, pack-

ings between said last mentioned member
and the stator, and means for subjecting said
last mentioned member to fluid pressure and
for thereby forcing the member - axially
against a stop formed on the stator.

99. In a turbine, a combination ahead and
reversing section, an exhaust chamber com-
mon to the ahead and reversing portions of
said section, a low pressure ahead section
communicating with said chamber and with
the exhaust of the turbing, and a valve for

lacing said chamber in communication
with the turbine exhaust. :

28. A turbine rotor comprising a blade-
carrying wheel having an end supporting
shaft integrally formed therewith, a blade-
carrying drum having an end supporting
shaft integrally formed wherewith, means
for rigidly securing the wheel and the drum
together so that the end supporting shafts
project in opposite axial directions and are
axially alined with each other, and a sepa~
rate balancing device comprising relatively
movable eccentric rings_mounted on each
portion of said rotor, so that edch set of
rings encircles one of the end supporting
shafts. ' :

+ 94. A turbine comprising a casing, a ro-
tor mounted within the casing, a balance

piston mounted on the rotor, and an annular
‘member surrounding the balance piston and

loosely mounted on the casing, so that it ig
capable of rotating with the piston.

© 95, A turbine comprising a casing, a ro-.
tor mounted within' the casing, and a sub- -
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mounted on the rotor and having its larger
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end exposed to fluid pressure within a work-
ing passage of the turbine, and its smaller
end exposed to exhaust pressure.

26. A turbine comprising a stator, a rotor
mounted within the stator, a balance piston
rigidly mounted on the rotor and having a
tapered peripheral face, means for subject-
ing opposite ends of said piston to different

flnd pressures, and a packing around the

peripheral face of the-member.

27, A turbine comprising a stator, a rotor

within the stator, a balance piston having =
tapered peripheral face rigidly mounted on
the rotor-so-that the opposite ends thereof
of "different areas, a member loosely
mounted within the stator element and sur-

rounding said piston, and forming with the

peripheral face thereof a labyrinth packing,
and an annular packing surrounding said
member and located between it and the
stator.

23. A turbine comprising a stator, a rotor
mounted within the stator, a balance piston
rigidly mounted on the stator and having a
tupered] peripheral faceso that opposite ends
of the piston are of different areas, a mem-
Ler surrounding the peripheral face of said
piston and wovably mounted on the stator
clement, and forming with the peripheral
face of the piston a fluid packing, and means
whereby leakage fluid -through the packing
tends to move the member and to adjust the
clearance between the piston and the mem-
ber. '

29. A turbine comprising a stator, a rotor
mounted within the stator, a balance piston
having a tapered peripheral” face mounted
on ithe rotor so that the lavger end face
thereot is exposed to the fluid pressure of a
working passage of the turbine, a movable
menmber mounted on the stator and forming
with the peripheral face thereof a fluid
packing, and having a passage formed
therein and communicating with an inter-
wediate point of the packing, and with a
flnidd  chamber surrounding the member
wherehy leakage fluid through the packing
tends to shift the member axially of the
piston to adjust the clearance hetween the
member and the piston. :

30. A turhine comprising a stator, a rotor
mounted within the stator, a balance piston
having a tapered peripheral face mounted
on the rotor so that the larger end face
thereof is exposed to the {luid pressure of a
working passage of the turbine, a movable
member mounted on the stator and form-
ing with the pevipheral face thereof a fluid
packing, and having a passage formed
therein and communicating with an inter-
mediate point of the packing, and with a
fluid chamber surrounding the member
whereby leakage fluid through the packing
tends to shift the member axially of the pis-

b5

ton te adjust the clearance between the mem-
ber and the piston, and annular packings be-
tween the member and the stator, and lo-
cated on each side of the chamber.

31. In combination with a turbine rotor, a
balancing device surrounding the axis of
rotation of the rotor and comprising two
eccentrically loaded rings fitted one within
the other. 4

32. In combination with a turbine rotor

a balancing deviee surrounding the axis of

rotation of the rotor and comprising eccen-
trically loaded. rings located eccentrically
with relation to each other and movably
mounted on the rotor.

33. In a. turbine, a high pressure section,

a low pressure section adapted to receive

fluid from the high pressuré section and to
discharge the fluid te the turbine exhaust, a
chamber located between and communi-
cating with both of said sections, and hav-
ing a port communicating with the turbine
exhaust, a reversing section discharging
into said chamber and a valve for con-
trolling the delivery of fluid through said
port to the turbine exhaust.

34, Tn a turbine, an ahead section compris-

ing a high pressure stage to which motive

fluid is initially delivered, and a low -pres-
sure stage recelving motive fluid from the
high pressure stage, an astern section
through which motive fluid flows in sub-
stantially the same direction as in the ahead
section and which communicates with the
exhaust of the turbine, an exhaust valve be-
tween the astern section and the exhaust for
controlling the delivery of fluid therefrom
to the exhaust, a valve for controlling the
delivery of motive fluid to the ahead section,
a valve for controlling the delivery of mo-

tive fluid to the astern section, and means

for operating said valves so arranged as to
sause a simultanecus opening of the exhaust
valve and the controlling valve of the astern
section, and a simultaneous closing of the
exhanst valve and the controlling valve of
the ahead section.

35. In a turbine, an ahead section com-
prising a high pressure stage and a low
pressure stage, an astern section through
which motive fluid flows in substantially the
same direction as through the ahead section,
an exhaust valve for by-passing fluid dis-
charged from the astern section around the
low pressure stage to the turbine exhaust,
separate valves for controlling the delivery
of motive fluid to the separate sections,
means for actuating all of said valves where-
hy the exhanst valve is closed during the de-
livery of motive fluid to the ahead section
and 1s open during the delivery of motive
fluid to the astern section.

36. In a steam turbine, an ahead section
having a high and low pressure stage, an
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astern section, an exhaust valve for by-

passing fluid discharged from the astern sec-
tion around the low pressure stage to the
turbine exhaust, a separate valve for con-
5 trolling the delivery of motive fluid to each
section, means for actuating all of said
valves whereby each delivery valve is simul-
taneously closed when the other is opened
and the exhaust valve is simultaneously
10 closed with the opening of the delivery valve

1,142,069

of the ahead section and simultaneously
opened with the closing of the ahead section
delivery valve. :

In testimony whereof, I have hereunto

subscribed my name this 13th day of Sep- 15

tember, 1912.
GEO. WESTINGHOUSE.
Witnesses: :

B. B. Hings,
B. M. Frro.



