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UNITED STATES PATENT OFFICE.

HENRY F. SCHMIDT, OF WILKINSBURG, PENNSYLVANIA, ASSIGNOR TO THE WESTING-
HOUSE MACHINE COMPANY, A CORPORATION OF PENNSYLVANTA.

VABIABLE-SPEED TURBINE.

1,102,357,

Specification of Letters Patent.

‘Patented July 7, 1914,

Application filed December 4, 1911.  Serial No. 663.916.

To all whom it may goncern.:

Be it known that'l, Hexry F. Scamior,
a citizen of the United States, and a resi-
dent of Wilkinsburg, in the county of Al-
legheny and State of Pennsylvania, have
made a new and useful Invention in Vari-
able-Speed Turbines, of which the following
is a specification,

This invention relates to steam or other
elastic fluid turbines and more particularly
to marine type turbines capable of efficiently
developing  different powers at different
speeds. )

In present marine turbine arrangements,
in order to obtain satisfactory economies at
the different ship speeds, it has been neces-
sary to employ either a number of tarbi. =
in their separate casings for the di..ver.
specds, or to increase the normal size of the
turbines emmployed to accommodate extra
stages utilized in obtaining the cconomies at
the different speeds. My invention, how-
ever, renders it possible to take a turbine de-
signed for certain blade speeds and without
increasing its size or materially increasing
its weight, to convert the same into a num-
ber of turbines within the same casing de-
signed for different definite speeds and
powers. o S

An object of this invention is to produce
a compact organized apparatus embodying
a number of independently operating tur-
bines of different normal speeds and powers
and having a common roter element carry-
ing the moving blades for the different in-
dependently operating tugbines.  This; as
well as many other objects which will read-
ily appear to those skilled in this particular
art, I attain in the apparatus which I have
selected as one which fairly illustrates one
embodiment of this invention. This selec-

tion has been made with no idea of limiting -

thig invention to the particular apparatns
illustrated, but merely for the sake of clearly
illustrating the principle thereof and one
mode of application.

Tu the drawings accompanying and form-
ing a part of this application and through-
out which similar elements are denoted by
like characters, Figure 1 is a view in longi-
tudinal scction of an organized apparatus
embodying this invention taken on such a
line as to show the nozzles and intermediate
vanes of what may be termed the low-speed
turbine; Fig. 2 is a fragmentary view in

sectional elevation of the same apparatus
taken on such a line as to show the nozzles
and vanes of what may be termed the high-
speed turbine; Fig. 3 1s a developed section
of the nozzles, blades and intermediate vanes
of said low-speed turbine; Fig. 4 s a devel-
oped section of the nozzles and blades for
said high-speed turbine; Fig. § is a detail
view of a nozzle block provided with two
gets of independent nozzles, one set for encl
of said turbines; Figs. 6,7 and 8 ave frag.
mentary views in sectional clevation =how-
ing a medified form of votor, carryving
blades for three independently operating
turbines and the nozzle and interinediate
guide wvanes utilized in connection there-
with; and Iigs. 9, 10 and 11 arve developed
sections of the nozzles, blades and interwe.
diate guide vanes shown in Figs. 6, T and &
respectively.

In the oeparatus chosen for llustration
in IMig &5 5 inclusive, two indepeundentiy
operating wirbines are organized into 2 sin-
gle apparatus having two normal speeds,
which, fur convenience, may be ternwed fall
speed and cruising speed. The apparatus
cousists of a casmg divided into a lower
half 12 and an upper half 13 so Tormed that
the casing is divided en a plane passing
through 1ts horizontal axis and shaft 14
journaled in  bearings 15 and 16 passes
through the ecasing and iy provided with
rofor elements or running wheels 17 and 18
and a drum 19, The easing is divided lon-
gitndinadly by means of a diaphragm parti-
tion 20 which extends inwardly to a dium
member 21 also earrvied on tie rotor shaft,
and between said drum and the diaphragn
a labyrinth packing 22 of {he usual type is
interposed. The two independently oper-
ating turbines, that is, the full-speed -
bine and the eraising-speed tarbine, have a
high pressure stage an intermediate stage
and a common low-pressure stage, although
it will be seen that if destred the low-pres-
sure stages of the two turbines may also be
independent.  Ruuning wheel 17 carries the
high-pressure stage blading for the two tur-
bines, while runming wheel 18 earvies the iu-
termediate stage blading for the two tur-
Lines; drum 19 carries the moving blades
for the low-pressure s1age. which in the ap-
paratns shown is common to the two tur-
bines. The high-pressure stage of the full-
speed turbine consists of nozzles 23 supplied
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with steam through inlet pipe 24 and a sin-
gle row of Impulse blades 25, while the high-
pressure stage of the croising-speed turbine
consists of nazzles 87 supplicd with steam
throngh inlet pipe 28, two rows of hlades
20 and intermediate guide vanes 30, The
high-pressire stage of the full-speed tine-
Line may he termed a ® Rattean ™ stage sinee
in its nozzles a portion of the thermal en-
ergy of the steam is converted into kinetie
energy in the form of steam velocity and the
energy e to said veleeity is abstracted in
a single row of moving bindes.  The high-
pressurve slage of the cruising-turbine may
be termed a ® Curiis 7 stage sinee in its noz-
zles a portion of the thermal energy of the
steam is converted inlo kinetic energy in the
form of steam velocity and the energy due
to said velocity is fractionally abstracted in
the two rows of moving blades; the intor-
mediate guide vanes serving merely as di-
recting vanes.  The blades on rnmning wheel
17 neavest the nozzles are of double-deck
censtruetion, that is, the Llades 23 are su-
perposed on the first row of blades 929,
Running wheel 18 carvies the moving blades
for the internwediate stages of the two tur-
bines and since these Dlades are the same as
the blades for the high-prescure stages, ex-
cept of larger dimensions, to aceommodate
the expanded steam, a detailed deseription
thereof js deemed nnnecessary. The mov-
ing Dlades for the full-wpeed turbine are
numbered 25* while their nozzles are nmm-
bered 23~ The two rows of moving blades
for the cruising turbine are numbered 29°
while their noszles are numbered 27* and
ite intermediate guide vanes are numbered
30% A steam pussage for each group of
nozzles of the intermediate stages leads
around the diaphragm partition 20, Pas-
sage 31 leads exhaust steam from the high
pressure stage of the full-speed turbine
around diaphragm pariition 20 to the inlets
of nozzles 23% for the intermediate stage of the
full-speed turbine, and, a valve 32 controls
the effective aren of suid passage 31, Valve
32 is econnected to a piston 33 which recip-
1ocates within a chamber 84 and the lower
face of which by weans of a pipe 35 is sub-
jected to the pressure in inlet pipe 24, Tt
will be scen that the arrangement just de-
scribed is such that when steam is let into
inlet pipe 24 by means of o valve 94% the
pressure in said pipe 24 communicnting
through pipe 35 to the lower face of piston
53 will by means of said piston open valve

32 and place the high and intermediate

stages of the Tull-speed turbine in communni-
cation one with the other so that the steam
exhausted from the high-pressure stage may

pass through passage 81 to the intermediate.

stage. A passage 36 is provided for enn-
ducting the steam exhausted from the hizh-
pressure stage of the cruising turbine to noz.

1,102,357

zles 27 of the intermediate stage of the
cruising turbine. A valve 37 governs the
effective area of passage 36 and is connected
to a piston 38 which reciprocates within a
chamher 39, The lower face of piston 38
is subjected to the steam pressure in inlet
pipe 28 through a pipe 40 and this arrange-
ment is suych that when the ceruising tur-
bine is supplied with steam through valve
287, the high-pressure and intermediat’
stages of said turbine are placed in com
munication through passage 36 so that the
steam exhausted from the high-pressure
stage is conducted to nozzles 27 of the in-
termediate stage.

As before stated, in the apparatus selected
for illustration, the low-pressure stage or
seetion employed is commeon to the two-tur-
bines, that is, to the full-speed turb'incfand
the cruising speed turbine, and as shown
congists of a number of annular rows of
moving blades 43 carried on drum 19 and
stationary vanes 44 carried on a ring mem-
ber 45 bolted to the interior of the casing
at 46, This section may cither be what is
knownt as the “Rafteau” section in which
all of the pressure drops occuir between the
blades of the stationary rows, or it may be
what it known as “Parsons” or reaction sec-
tion, in which the pressure drops occur be-
tween the blades in both the moving and sta-
tionary rows. The exhaust from the low-
pressure stage issues into exhaust chamber
47 and thence out through exhaust 48 pref-
erably to a condenser. ‘

If it is desired to have three normal
speeds, than three independent turbines may
be organized into an apparatus as shown in
Figs. 6 to 11 inclusive. The first row of
blades on each running wheel, then, that is,
the blades nearest the nozzles, will be triple-
deck blades, the outer blade being utilized
for the full-speed turbine, the intermedi-
ate blade for the intermediate-speed turbine,
and the inner blade for the cruising tur-
bine. When three turbines are utilized, the
wecond row of blades will be double-deck
blades and the third row single deck.
When three turbines are organized into one
apparatus, two rows of intermediate guide
vanes will be necessary. The nozzles, blades
and vanes illustrated n Figs. 6 to 11 may be
the blades on either of the running wheels,
that is, either for the high-pressure stage
or the intermediate stage, they only differ-
ing in size. When three tnrbines are utilized
three passages for conducting the exhaust
from the high-pressure stages to the inter-
mediate stages will be necessary with their
valves, valve-pistons and pipe-connections.
When the organized apparatus contains
three independent turbines, that is, a full-
speed turbine, an intermediate speed turhine
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the high-pressure stage and the intermedi-
ate stage will each carry three independ-
ently operating blading arrangements. The
high and intermediate stages for the full-
speed turbine will cach contain one annular

- row of moving blades 50 and nozzles 51 oper-
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ating on what is termed the “Ratteau” prin-
ciple. The intermediate-speed turbine em-
ploys two annular rows of moving blades 52,
intermediate guide vanes 53 and nozzles 54
and operates on what is termed the “Curtis”
prineiple in which the velocity energy of the
steam due to the conversion in the nozzles of
thermal into kinetic energy in the form of
flnid velocity 1s abstracted in two steps.
The cruising-speed turbine, which employs
three rows of moving blades 55, two rows of
guide vanes 56 and nozzles 57, will also oper-
ate as a “Curtis” turbine it which the ve-
locity energy of the steam due to the con-
version of thermal into kinhetic energy in
the form of steam velocity in the nozzles is
abstratted in three steps.

If it is desired, the low pressure stage
common to the different turbines may be
substituted by one or more running wheels
carrying Dblading arrangements similar to
those carried by running wheels 17 and 18,
or similar to those shown in Figs. 6 to 11,
inclusive, if three turbines are employed.

If it is destred, a number of stage valves
corresponding to valves 32 and 37 may be
utilized for each turbine and the piston
chambers of these valves may be mtercon-
nected so that if it 1s desived to divide up
the nozzles for each turbine into groups, the
ralves may be operated serially to open first
one group and then another. This arrange-
ment will insure each group of nozzles work-
ing at its maximum efficiency, that is, one
group will be fully supplied with steam be-
fore the next group begins to open.  This is
a detail, however, which does not enter into
the principle of this invention and as the
inventicn may be carried out in a nuniber of
different ways, I do not wish to limit it to an
apparatis of any particular construction.

If the common low-pressure stage is re-
placed by independent low-pressure stages,
then by-passes similar to by-passes 31 and

8

36 will lead around the diaphragm partition,
which will be necessary, and between the in-
termediate stages and the low-pressure
stages the valve pistons for operating the
valves in these by-passes will have their
lower faces subjected to the steam pressure
in the nozzle chambers of the intermediate
stages. ‘

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

Having thus described my invention, what
I claim is:

1. In combination with a turbine, a plu-
rality of independent concentric series of
blades radially offset with relation to each
other, the inner scries of said blades being
adapted to fractionally abstract kinetic
energy from the motive fluid throughout a
series of separate steps and the outer series
being adapted to abstract kinetic energy
from the motive fluid throughout a smaller
number of series of steps than the inner
series.

2. In combination with a turbine, a plu-
rality of independent concentric series of
blades radially offset with relation to each
other, the inner series of said blades having
a greater number of annular rows than the
outer series, and the number of rows in each
serivs progressively decreasing outwardly.

3. In combination with a turbine, a plu-
rality of concentric serics of blades radially
offset with relation to each other, a separate
nozzle for delivering motive fluld to each
separate series of blades, and a series of
blades for receiving motive fluid from cach
of said fivst mentioned series of blades.

In testimouy whereof, 1 have hereunto
subseribed my name this 29th day of Novem-
ber, 1911,

HENRY F. SCHMIDT.
Witnesses:
C. W. McGuzs,
Ana Rowa.
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the high- pressure stage and the intermedi-
ate stage will each carry three independ-
ently operating blading arrangements. The
high and intermediate stages for. the full-
speed turbine will each contain one annular

- row of moving blades 50 and nozzles 51 oper-
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Correction in Letters Patent No. 1,1 02,357.“m

ating on what is termed the “Ratteau” prin-
mple The intermediate-speed turbine em-
ploys two annular rows of moving blades 52,
ntermediate guide vanes 53 and nozzles 54
and operates on what is termed the “Curtis”

principle in which the velocity energy of the
steam due to the conversion in the nozzles of
thermal into kinetic energy in the form of
fluid velocity is abstracted in two steps.
The cruising-speed turbine, which employs
three rows of moving blades 55, two rows of

"guide vanes 56 and nozzles 57, will also oper-

ate as a “Curtis” turbine in which the ve-
locity energy of the steam due to the con-

version of thermal into kinetic energy in-

the form of steam velocity in the nozzles is

-abstracted in three steps.

If it is desired, the low pressure stage
common to the different, turbines may be
substitnted by one or more running wheels
carrying bladmg arrangements similar to

‘those carried by running wheels 17 and 18,

or similar to those shown in Figs. 6 to 11,
inclusive, if three turbines are emhloyed

If it is desired, a number of stage valves
corresponding to valves 32 and 37 may be
utilized for each turbine and the piston
chambers of these valves may be mtercon-
nected so that if it is desired to divide up
the nozzles for each turbine into groups, the

valves may be oper ated serially to open first |
- one group and then another.

This arrange-
ment will insure each group of nozzles wor v
ing at its maximum efficiency, that is, one
group will be fully supplied with steam be-
fore the next group begins to open. This iy
a detail, however, whi(h does not enter into

the pnnupk of this invention and as the
invention may be carried out in a number of

different ways, I do not wish to limit it to an
apparatus of any particular-construction.
If the common low-pressure stage is re-

- placed by independent low-pressure stages,

then by-passes similar to by-passes 31 and

a8

36 will lead around the diaphragm partition,
which will be necessary, and between the in-
termediate stages and the low-pressure
stages the valve pistons for operating the
valves in these by-passes will have their
lower faces subjected to the steam pressure
in the nozzle chambers of the intermedjate
stages.

In accordance with the provisions of the‘

patent statutes I have described the princi-
ple of operation of my invention together

55,
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with the device which I now cons1der to -

represent the best embodiment thereof, but
I desire to have it understood that the device
shown is only iliustrative and that the in-
vention can be carried out in other ways.

Having thus described my invention, what
I claim is:

1. In combination with a turbine, a plu-
rality of independent concentric series of

blades radially offset with relation to each

other, the inner series of said bladeg being
adapted to fractionally abstract kinetic
energy from the motive fluid throughout a
series of separate steps and the outer series
being adapted to abstract kinetic energy
from the motive fluid throughout a smaller
number of series of steps Than the mner
series.

2. In combination with a turbine, a plu-
rality of independent concentric series of
blades radially offset with relation to each
othox the inner serics of said blades having

, greater number of annular rows than the
ouler ser ies, and the number of rows in each-
serizs progressively decreasing outwardly.

3. In combination with a turbme, a plu-
rality of concentric series of blades radially
offset with relation to.cach other, a separate
nozzle for delivering motive fluid to each

separate series of biadcs, and a series of

blades for receiving motive fluid from each
of said fivst mentioned series of blades.

In testimony whereof, 1 have hereunto’
subseribed my name this 29th day of Novem-
ber, 1911.

HENRY F. SCHMIDT.

Witnesses: .

C. W. McGueg,
Apa Romie.

Itis hérebj certified that in Letters Patent No. 1, 102 , 357, ‘grant‘ed July 7, 1914,

upon the ap’phcat,lon of Henry F. Schmidt, of W ilkinsburg, Pennsylvania, for an

improvement in *¢ Variable- Speed Turbmes, an error appears inthe printed sp,eclﬁ- :

cation requiring ,correction as foi]ows: Page 2, line 102, for the word *than” read -

“theny and that the said Lette% Patent should be read with this corr ectlon therem

that the same may conform to the 16001d of the case in the Patent Office.

Signed and sealed this llth day of August, A. D., 1914,

[SEAL.]

J. T. NEWTON,

Aecting Commissioner of Fatents.
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in Letters Patent No. 1,102,357,

Gorrection

It is hereby certified that in Letters Patent No. 1,102,357, granted July 7, 1914,
upon the application of Henry F. Schmidt, of Wilkinsburg, Pennsylvania, for an
improvement in ‘¢ Variable-Speed Turbines,” an error appears inthe printed specifi-

cation requiring correction as follows: Page 2, line 102, for the word ‘‘than™ read

“then; aud that the said Letters Patent should be read with this correction therelu

that the same may conform to the record of thc, case in the Patent Office.
Signed and sealed this 11th day of August, A. D., 1914.
[smaL.] J. T. NEWTON,

Acting Commissioner of Patents.



