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UNITED STATES PATENT OFFICE. 
HENRY F. SCHMIDT, OF WILKINSBURG, PENNSYLVANIA, ASSIGNOR TO THE WESTING 

House MACHINE COMPANY, A CORPORATION OF PENNSYLVANIA. 
wARIABLE-SPEED TURBINE. 

1,102,357. 
Application filed December 4, 1911. 

To all whom it may aloncern. 
Be it known that I, HENRY F. SCHMIDT, 

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 Wari 
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. 

Jn 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 irb). 's 
in their separate casings for the di.re 
speeds, or to increase the norinal size of the 
turbines employed to accommodate extra 
stages utilized in obtaining the ecolonies at 
the different speeds. My invention, how 
ever, renders it possible to take a turbie 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. . . 
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 rotor element carry 
ing the Inoving blades for the different in dependently operating tig'bines. 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 inado with no idea of limiting 
this invention to the particular apparatus 
illustrated, but merely for the sake of clearly 
illustrating the principle thereof and one 
mode of application, 
In 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 section of all organized apparatus 
embodying this invention taken on such a 
line as to show the now Ziles and interinediate 
vanes of what may be termed the low-speed 
turbine; Fig. 2 is a fragmentary view in 

Specification of Letters Patent. Patented July 7, 1914. 
Serial No. 663.96, 

Sectional elevation of the same apparatus 
taken on such a line as to show the nozzles 
and vanes of what may be terned the high 
Speed turbine; Fig. 3 is a developed section 
of the nozzles, blades and intermediate vanes 
of said low-speed turbine: Fig. 4 is a devel 
oped section of the nozzles and blades for 
said high-speed turbine; Fig. 5 is a detail 
view of a nozzle block provided with two 
sets of independent nozzles, one set for each 
of said turbines: Figs. 6, 7 and S are frag. 
inentary views in sectional elevation slow 
ing a modified form of roto1', 'arrying 
blades for three independently operting 
tutulines and the nozzle and interediate 
guide vanes utilized in connection there. 
with; and Figs. 9, 10 and 11 are develope 
Se?tions of the nozzles, blados and iterie. 
(liate glide vanes shown in Figs. 6, , and S 
respectively. 
I, th: ; ; ) in rat its chosen for illustrities 

ill li: i , inclusive, two independently 
operating firlines are orglized into a si 
gle. Pparatins having two normal speeds, 
which, for convenience, may be ternel full speed and cruising speed. The apparatus 
consists of a casing divided it a lower 
half 12 and an upper half 13 so firmed that 
the casing is divided on a plane pissing 
through its horizontal axis a shaft 14 
journaled in bearings and 16 asses 
through the easing and is provided with 
rotor elements or running wheels 17 and 1S 
and a drun. 19. The casing is divided lon. 
gitudinally by means of a diaphragm arti 
tion 20 which extends in wardly to a drin 
member 21 also carried on the rotor shaft, 
and between said drun and the diaphrag 
a labyrinth packing 22 f the usual type is 
interposed. The two independently oper. 
ating turbines, that is, the full-speed it'- 
bine and the crising-speed trbie, have a 
high pressure stage an inter) ediate stage 
and a common low-pressure stage, although 
it will be seen that if desired the low-pre:- 
Slure stages of the two tirlines may also be 
independent. Running wheel 17 carries the 
high-pressure stagellading for the two t'- 
lines, while running wheel 18 carries the ill 
termediate stage blading for the two tie 
titles; drunn 19 carries the moving blades 
for the low-pressure stage which in the ap 
bar:tils shown is conn) on to the two tur 
lines. The high-press are 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 crising-speed turbine 
consists (if nozzles 27 Sipplied with steam 
through it et life 2S, two rows of blades 
2) and jiltern ediate gi title vanes 30. The 
high-pressile stage of the full-speed tur 
bine may be termel a “ IRattea stage since 
in its in 7zes a portion of tir tilei'nal en 
el'gy of the stelli is convertel into kinetic 
energy in the frin of steam velocity and the 
energy (lite to said velocity is abstracted in 
a sing to row of moving lades. The high 
pressure stage of the cruising-terbine may 
le terred a “Cris' stage since in its noz 
zles a portion of the thermal energy of the 
st can is convented into 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 inter 
mediate guide vanes serving merely as di 
recting vanes. The blades on running wheel 
17 nearest the nozzles are of collle-lock 
constriction, that is, the blades 25 are su 
perposed ou the first row of hilades 29. 
linning wheel 1S carrios the moving hilades 
for the intern ediate stages of the two tur 
lines and since these lates are the same as 
the blades for the high-pressure stages, ex 
cept of large!' (litensions, to accommodate 
the expanded steam), a detailed description 
there of is deemed in necessary. The mov 
ing blades for the full-speed inrbine are 
numbered 25 while their nozzles are nun 
bered 23. The two rows of moving blades 
for the crising tirhine are numbered 29 
while tier nozzles are numbered 27a and 
its intermediate glide varies are numbered 
30. A steam passage 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 
arotinil liapli'in partition 20 to the inlets 
of nozzles 23 for the internediate stage of the 
full-speed turbine, and, a valve 32 controls 
the effective area of said passage 31. Valve 
32 is connected to a piston 33 which recip 
locates within a chair her 34 and the lower 
face of wirich by trans of a pipe 35 is sub 
jected to the pressure in inlet pipe 24. It 
will be seen that the arrangement just de 
scribed is such that when steam is let into 
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32 and 

inlet pipe 24 by means of a valve 24 the 
pressure in said pipe 24 communicating 
through pipe 35 to the lower face of piston 
33 will by means of said piston open valve 

place the high and intermediate 
stages of the full-speed turbine in communi 
cation one with the other so that the steam 
exhausted fron) the high-pressure stage may 
pass through passage 81 to the intermediate. 
stage. A passage 36 is provided for con 
ducting the steam exhausted from the hill 

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 
chamber 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 such that when the cruising tur 
bino is Ed with steam through valve 
28, 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 
section employed is common to the two-tur 
hines, that is, to the full-speed turbine and the cruising speed turbine, and as shown 
consists 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 either be what is 
known as the “Ratteau' section in which 
all of the pressure drops occur 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 
second 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 in Figs. (3 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 turbines 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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pressure stage of the cruising turbine to noz. Figs, 6 to 11 inclusive, the running wheels for 1so 
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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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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' 
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 
substituted by one or more running wheels 
carrying blading arrangenients 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 desired, a number of stage valves 
corresponding to valves 32 and 37 may bc 
utilized for each turbine and the piston 
challulbers of these valves may be intercon 
nected So that if it is desired to divide up 
the nozzles for each turbine into groups, the 
'alves 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 supplicd 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 
invention may be carried out in a number of 
different ways, I do not wish to limit it to an 
apparat is 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 

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 illustrative 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 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 
frolin the motive fluid throughout a smaller 
number of series of steps than the inner 
Series. 

2. In combination with a turline, a plu 
rality (if independent concentric series of 
blades radially of set with relation to each 
other, the inner series of said blades having 
a greater number of annular rows than the 
outer series, and the nine ()f rows in each 
seri's progressively decreasing outwardly, 

3. In combination with a turbine, a plu 
rality of concentric series of blades radially 
offset with relation to each other, a separate 
nozzle for delivering motive fluid to each 
separate series of blades, and a series of 
blades for receiving notive fluid from each 
of sail first mentioned series of blades. 

In testimony whereof, I have hereunto 
subscribed my name this 29th day of Novem 
bor, 1911. 

HENRY F. SCIIMIDT. 
Witnesses: 

C. W. McGil EE, 
AIDA Roy G. 
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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 
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 
principle in which the velocity energy of the 
steam due to the conversion in the nozzles of 
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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 
substituted by one or more running wheels 
carrying blading 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 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 intercon 
nected So that if it is desired to divide up 
the nozzles for eachi turbine into groups, the valves 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 
invention may be carried out in a number of 
different ways, I do not wish to limit it to an 
apparatlis 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 

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 
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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 illustrative 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 blades being 
adapted to fractionally abstract kinetic 
energy from the notive 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 seri's progressively decreasing outwardly. 

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

In testimony whereof, I have hereunto 
subscribed my name this 29th day of Novem 
ber, 1911. 

HENRY F. SCHMIDT. 
Witnesses: 

C. W. McGHEE, 
ADA ROMIG. 

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 in the printed specifi 
cation requiring correction as follows: Page 2, line 102, for the word “than” read 
then; and that the said Letters Patent 'should be read with this correction therein 
that the same may conform to the record of the case in the Patent Office. 

signed and sealed this 11th day of August, A. D., 1914. 
SEAL. J. T. NEWTON, 

Acting Commissioner of Patents. 
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