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To all whom it may concern 
, Be it known that I, HENRY F. SCHMDT, 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 Turbine Appa 
ratus, of which the following is a. speci 
fication. m 

This invention relates to turbines, and par 
ticularly to organized apparatus including: 
two or more power developing elements or 
sections, which are adapted to operate in 
dependently, or in which separate elements 
at times are employed in developing power, 
while the others are inoperative or running 
idle. 
The propelling apparatus of a turbine 

driven vessel may be referred to as an ex 
ample of the character of apparatus to which 
my invention relates. Such turbine installa 
tions include at least one ahead turbine, or 
power developing element and one astern, 
or reversing turbine, or power developing 
element. It is customary in such installa 
tions to divide the ahead turbine into two or 
more power developing sections or elements, 
each of which is capable-during emergen 
cies--of operating as an independent tur 

| bine, but which, under certain power or 
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speed conditions, operate together as the 
separate sections or stages of the ordinary 
multi-stage turbine. For example, the ahead 
turbine, of such an installation, may in 
clude a main. power developing element, or 
section, which operates independently of the 
other sections as a power developing agent 
only when the vessel is being driven at full 
speed ahead or when the turbine apparatus 
is developing full power. Such an installa 
tion would also include separate sections or 
power producing elements, directly or op 
eratively connected to the propeller shaft 
of the vessel and adapted to operate in con 
junction with the main power developing 
agent during light load conditions, or while 
the vessel was being propelled at low or 

50 

cruising speeds. When such sections or ele 
ments are employed, they run idle while the 
ahead turbine apparatus is developing full 
power, and one of the objects of my present 
invention is to produce means for reducing 
losses in efficiency and other disadvantages 
which result from driving the sections or 
elements of the turbine apparatus which are not developing power. A 

Specification of Letters Patent, Patented Jan. 8, 1918. 
Serial No. 867,139. 

The reversing turbine of a marine installa 
tion is an example of an independent turbine 
element, forming a part of an organized ap 
paratus, and the losses occasioned by it are 
most apparent, since it is ordinarily oper 
atively connected to the propeller shaft and 
consequently, is a drag on the apparatus al 
most all the time the apparatus is in opera 
tion, because it is seldom operated as a 
power producing agent, and when it is so 
operated all the separate sections of the 
ahead turbine apparatus run idle and conse 
quently absorb energy, 

In the single sheet drawing accompanving 
and forming a part hereof, I have diagram 
matically illustrated an organized appara 
tus embodying my invention, portions be 
ing shown in section and portions in eleva 
tion for convenience of illustration and de 
scription. . -?" 

The apparatus selected for the purpose of 
illustrating my invention includes an ahead 
turbine or power developing element 3, gad a reversing turbine or power developing. 
element 4. As illustrated, these separate ele 
ments are located in separate casings and are: 
provided with separate rotors; the shafts of 
the two elements are, however, coupled to 
gether and both elements are adapted to be 
operatively connected to a driven shaft, such 
for example, as the propeller shaft of a ves 
sel. 
are adapted to be placed in communication 
with the same condensing apparatus and are 
shown connected to the inlet 5 of a con 
denser. m 

As illustrated, the ahead turbine element. 
3, is provided with a casing 6, which incloses 
the blade carrying rotor 7 and which is pro 

95 vided with an inlet port. 8, and a discharge 
or exhaust passage 9. The element is also 

In addition to this, both the elements 
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illustrated as having three stages, an initial . . 
stage 10, an intermediate stag? 11, and a 
low pressure stage 12. The initial stage re 
ceives motive fluid from one or more di 
vergent or expansion nozzles 13, which com 
municate with the inlet port 8, and delivers. 
fluid to the intermediate stage 11. After the 
fluid has traversed the blades of the stage 11, 
it is delivered to the low pressure stage, from 
which it is discharged into the exhaust pas 
sage. 9. 
? reversing turbine or power develop 

ing element illustrated, is sinnilar in con 
struction to the element a, and is pfö?????. .mo 
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with a casing 6', having an inlet port 8, 
and a discharge passage 9', and it incloses 
a rotor 7. ?? turbine element, like the 
element 3, is also divided into three stages 
10, 11’ and 12", which may be respectively 
designated the initial, intermediate, and 
low pressure stages of the turbine element, and through which motive fluid delivered 
from the nozzle or nozzles 13' successively 
passes. 
A pipe or passage 14 is shown communi 

cating with the inlet port 8 of the turbine 3 
and through it motive fluid, such for ex 
ample as steam, may be delivered from any 
suitable source to the element 3. The inlet 
port 8 of the element 4 is shown communi cating with a supply pipe 14, through 
which motive fluid is delivered to the ele 
ment. 

In the embodiment of the invention, I 
have shown the exhaust passages 9 and 9 
of the two elements communicating with the 
condenser inlet 5. By this arrangement, 
both of the power developing elements may 
be served by the same condenser, although 
such an arrangement is not essential. 
I have also provided means for closing 

communication between the inoperative elle 
ment and the condenser inlet, which, as 
illustrated, is automatic in its operation and 
shifts in response to the pressure of the 
motive fluid delivered to the operative ele 
ment to place that element in communica 
tion with the condenser inlet and to close 
communication between the other element 
and the condenser inlet. The means illus 
trated consist of a piston 16, having a 
valve stem 17, on which an operating plun 
ger 18 is mounted. The plunger operates 
in a cylinder 19, one end of which com 
municates with the main supply pipe 14 of 
the element 3, through a pipe 20, while the 
other end communicates with the main sup 
ply pipe 14' of the element 4, through a pi 
20', R this arrangement, motive fluid 
will be delivered to one end of the cylinder 
19, when fluid is delivered to the element 3, through the supply pipe 14, and will be 
delivered to the other end when motive fluid 
is delivered to the element 4, through the 
supply pipe. 14'. The plunger 18 will there: 
fore shift the piston valve 16 to close com 
munication between the element 4 and the 
condenser inlet and establish communica 
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tion between the element 3 and the con 
denser, when motive fluid is delivered to 
the element 3, and will shift the valve 16 to 
close communication between the element 8 
and the condenser inlet and establish com 
munication between the # 4 and the 
condenser, when motive flu id is delivered to 
the element 4. al 
I employ the piston valve 18 in conjunc 

tion with means for producing a better 
vacuum in the casing of the inoperative-ele 

panded. 

pipe 
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ment than is maintained in the exhaust 
passage of the operating element, or at the 
point of junction of the exhaust passage of 
the inoperative element and the condenser 
inlet 5. The means illustrated consists of 
an ejector or (Y??????n?? agent, which may receive motive fluid fr 
Source, such for example, as the discharge 
passages of the auxiliaries or, in fact, from 
the source of motive fluid communicating 
with the pipes 14 and 14. In the drawing, the ejecting, apparatus operating in con 
junction with each element, is shown con 
nected so as to receive motive fluid from the 
other element after it has been partially ex 

It will be understood by those skilled in the art that instead of providing 
each element 3 and 4 with a separate evacu 
ating device, a single device may be em 
ployed which is provided with means for 
placing it in communication with one or the 
other of the elements 3 and 4. It will also 
be understood that the specific type of 
ejector or evacuating apparatus illustrated 
need not necessarily be employed, and that 
any device capable of removing rarefied air 
or vapor from an inclosed receptacle may be utilized. 
At a suitable point in the casing 6 of the 

turbine element 8, I have provided a port 
22, with which an ejector 23 communicates. 
The ejector is shown provided with an ordi 
nary discharge nozzle 24, which receives 
motive fluid through a pipe 25, from an in 
termediate stage of the element 4. The point 
of communication between the ejector and 
the interior of the casing 6 of the element 
to be evacuated is immaterial and, if de 
sired, the port 22 may be located at or near 
the high pressure end of the turbine. In 
this connection, attention is called to the 
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fact that it is desirable to so locate the port 
22 that it will aid in draining the casing of 
the turbine element in case there is any 
tendency for water or condensate to collect ill.0 at any point, within its working passages. . 
This avoids the necessity of removing water 
Qr condensate from the casing by evapora 
tion, and consequently reduces the length of 
time necessary for obtaining the desired. high vacuum within the casing. 
As illustrated, the casing 6' of 

4 is provided with a port 22, and an ejector 
23' is shown communicatin 
and receiving motive fluid from an interme 

the element. 
15 

with this port 
.120 diate stage of the element 3, through a pipe 

25’. Each of the pipes 25 and 25” is pro 
vided with a separate non-return valve 26, 
which permits of the flow of fluid through 
the pipe toward the ejector, but prevents a flow in the opposite direction. 126 
The operation of the apparatus is as fol. 

lows: When motive fluidis delivered to the 
element 8, the plunger 8 and, the # valve 16 are shifted to the positioMasius 180 
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trated in the drawing. . This places the elle 
ment 3 in direct communication with the in 
let to the condenser, but closes communica 
tion between the element 4 and the inlet to 

5 the condenser. 
been partially expanded in the working pas 
sages of the element 3, is delivered through 
the pipe 25 to the ejector 23, and the ejec 
tor, therefore, operates to evacuate the cas 
ing 6 of the element 4 With this arrange 
ment...I can maintain a higher or better vacu 
um within the casing of the element 4 than 
would be maintained therein if that element 
were in open communication with the con: 
denser and, in fact, by properly proportion 
ing the ejector, I can maintain a pressure of 
from one to two-tenths of a pound absolute, 

5 

whereas the ordinary pressures obtained in 
condensers range from one to two pounds 
absolute. It will, therefore, be apparent 
that, inasmuch as the ? absorbed by ro tating an element-such for example as the 
rotor of a turbine-in an atmosphere of 
steam or air is directly proportional to the 
absolute pressure of the surrounding me 
dium, my invention materially reduces the 
losses occasioned by windage and also re 
duces or practically eliminates the attendant 
disadvantages. When the supply of motive 

30 fluid is shut off to the turbine element 3, the actuating pressure of the plunger 18 within 
the cylinder 19 is, of course, reduced, and 
the delivery of motive fluid to the ejector 
23 ceases. Now, if motive fluid is delivered 
to the opposite end of the cylinder 19, and 
the plunger 18 and the valve 16 will shift to 
establish direct communication between the 
element 4 and the inlet to the condenser and 
close communication between the element 3 
and the inlet 5 to the condenser. In addition 
to this, motive fluid from the working pas 
sage of the element 4 will be delivered to the 
ejector 23, and the casing 6 of the element 3 
will be evacuated, or exhausted by that ejec 
tor. , - 

It will be understood that the ejectors 
may discharge directly into the condenser 
and, if feasible, at the zone of minimum 

50 pressure in the condenser, thereby reducing 
the work of compression of the ejectors over 
what it would be with an arrangement of 
apparatus similar to that illustrated. As a 
matter of fact, the economy of an ordinary 
apparatus, such as illustrated may be ma 
terially increased by closing direct commu 
nication between the casing of the idle elle 
ment and the condenser inlet and by con 
necting the casing with a region of low 
pressure, such for example, as the zone of 60 
minimum pressure in the condenser. This 
will be apparent when it is remembered that 
there is always a considerable difference in 
pressure between the inlet of the condenser 
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Motive fluid, after it has 

to the element 4, pressure will be delivered. 

and the region within the condenser at which 
the condensation is substantially complete. 
While the turbine 4 illustrated is essen 

tially a reversing turbine, it will be apparent 
to those skilled in the art, that my invention 
may be employed with equal success in con 
nection with any of the separate elements of 
an organized turbine apparatus, whether 
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the elements are primarily designed to oper 
ate independently of each other, or to oper 
ate in conjunction with other elements, and 
at times to run idle, such as is the case. With 
cruising elements of some marine installa 
tions. addition to this, my invention may 
in which the separate power developing ele 
ments are located within a single casing, or 
in which the separate elements coöperate 
with each other, or are operatively connect 
ed to each other through the agency of gears 
or gearing which drive the driven shaft or 
agent. I do not, therefore, limit myself in 
any way to the specific form of apparatus 
illustrated, or the specific application of ny 

be employed in connection with apparatus 
80 
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invelution to that apparatus, but my inven- . 
tion broadly contemplates means for closing 
communication between the idle power de 
veloping element and the condenser inlet or 
region of normal exhaust, whether the ele-, 
ment is,—under normal operating condi 
tions-directly connected to the condenser 
inlet or to the region of exhaust or not, and 
means for reducing the pressure within the 
casing of the idle element, below that obtain 
able by connecting the exhaust passages of 
the idle element to the condenser inlet or to 
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the region of normal exhaust, as is now cus 
tomary. 
What I claim is: 
1. In an apparatus of the character de 

scribed, two power developing elements, op 
eratively connected together and capable of 
developing power independently of each 
other, and means for reducing the pressure 
within the working passage of one element 
when said element is inoperative as a power 
developing agent to a point below the pres 
sure normally existing at the exhaust of 
either element. 

2. In combination with a power develop 
ing element having its working passages 
adapted to be connected to a condenser, 
means for cutting of communication be 
tween said element and the condenser, and 
means for reducing the pressure within the 
casing of said element below the pressure at 
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the inlet to the condenser, when the element 
is #??? as a power developing agent. 

3. In combination with a power develop 
ing element having its working passages 
adapted to be connected to a condenser, 
means for cutting off communication be 
tween a working passage of the element, and 
the condenser and means for reducing the 
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bine element, a reversing turbine element, 
each of said elements being adapted to run 
idle while the other is developing power, a 
valve for closing the exhaust of the ille tur 
bine element, and a fluid actuated ejector 
for exhausting the working passage of the 
turbine, the exhaust of which is closed. 19. An organized apparatus of the char 
acter described, comprising an aihead tur 
bine element, a reversing turbine element, a 
condenser with which both of said turbines 
communicate, means for closing communica 
tion between each of said turbine elements 
and the inlet to the condenser, and an ejector 
for exhausting the working passage of the 
turbine which is closed off from the inlet to 
the condenser. 

20. An organized apparatus of the char 
acter described, comprising an allead turbine 
element, a reversing turbine element, each of 
said elements adapted to run idle while the 
other is developing power, means for closing 
the exhaust of the element running idle, and 
means for withdrawing fluid from the work 
ing passage of the turbine element, the ex 
haust of which is closed. 

21. In an apparatus of the character de 
scribed, independent power developing ele 
ments, each adapted to run idle while not 
developing power, means such as a valve for 
closing the exhaust end of the element run 
ning idle, and a fluid ejecting device for ex 
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halisting the working passage of the element 
running idle. 

22. In an apparatus of the character de 
scribed, independent power developing cle 
ments, each being adapted to communicate 
with a condenser and to run idle while not developing power, means for closing com 
munication between the working passage of 
the idle element and the inlet to the con 
denser, and means for actuating said first 
mentioned, means to establish communica- . 
tion between each element and the condenser 
when motive fluid is delivered to the ele 
ment. 
23. In an apparatus of the character de 

scribed two power developing elements, 
ench adapted to run idle while the other is 
developing power, and ench adapted to be 
connected with the condenser, a valve for 
closing communication between the working 
passage of the idle element and the con 

denser inlet, fluid actuated means for actu 
ating said valve to establish communication 
between each clement and the inlet to the 
condenser when notive fluid is delivered to 
the element, and means for exhausting the 
working passage of the idle element. 

24. In an apparatus of the character de 
scribed, two power developing, turbine cle 
ments, each adapted to run idle while the 
other is developing power and each adapted 
to communicate with a condenser, a valve 
for closing communication between the 
working passage of one or the other of said 
elements and the inlet to the condenser, ?luid 
actuated means responsive to the delivery of 
motive fluid in actuating said valve to estab 
lish communication between the element re 
ceiving motive fluid and the condenser inlet, 
and means' responsive in operation to the de 
livery of motive fluid to one element for ex 
hausting the working passages of the other 
element. 

25. In an apparatus of the character de 
scribcd, a power developing element, a con 
denser, the inlet of which communicates with 
the exhaust of the clement, a quick acting 
valve for closing communication between 
responsive in operation to the delivery of 
fluid to said element for actuating said valve 
to establish communication between said ele 
ment and the condensrr. 

26. In an apparatus of the character de 
scribed, a power developing element, a con 
denser, the inlet of which communicates with 
the exhaust of the element, a quick acting 
valve for closing communication between said element and 
sponsive in operation to the delivery of 
fluid to said element for actuating said valve 
to establish communication between said ele 
ment and the condenser, and means for re 
ducing the pressure within the working pas 
sage of the clement when the exhaust is 
closed to the condenser below that normally. 
existing at the inlet to the condenser. 
In festimony whereof, I have hereunto 
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the condenser, means re 
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s?bscribed my name, this 15th day of Oc-, 
tober, 1914. ... " 

' HENRY F. SCHMIDT. 
Witnesses: . . " - .C. W.??G?r?, 

E. W. McCALLISTER, 

  


