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The invention relates to steam turbines and it 
has for an object to minimize distortion of the 
turbine structure by providing for flow of heat 
ing Steam therein independently of the motive 
Steam for the purpose of maintaining a more 
uniform temperature condition of the structure. 
As is well known, the structure of a turbine, 

more particularly the cylinder structure, may, 
under certain conditions, bow upwardly due to 
the tendency of the upper portion to be at a 
higher temperature than its lower portion. 
When the motive steam supply is cut off, cooling 
'of the structure does not proceed uniformly, the 
lower half tending to cool faster than the upper 
half. Also, under low load conditions distor 
tion may occur due to uneven heating. Accord 
ingly, a further object of the invention is to con 
'struct the cylinder to provide heating space or 
Spaces Suitably located So that, with steam Sup 
plied thereto independently of the motive steam 
supply, the structure will be heated in such a way 
as to combat the tendency toward uneven ten 
perature conditions and resultant distortion of 
the structure. 
Operation or starting of the turbine with its 

Structure distorted by being upwardly bowed is 
objectionable because of vibration and possible 
injury to the blading. In certain fields of tur 
bine application, for example, locomotives and 
marine propulsion, distortion is very likely to 
Occur because of stopping and starting or ma 
neuvering; and, if distortion occurs, operation 
in the distorted condition is difficult to avoid. 
To guard against distortion, the turbine cylin 
der is constructed So as to provide one or more 
circumferential chambers or spaces to which 
heating steam may be admitted by means of one 
Or more tangentially disposed jets. With steam 
Supplied to the jets, the streams issuing tangen 
tially from the latter are constrained by the in 
terior cylinder wall to flow in a whirling path in 
each space before escaping from the latter and 
the Steam So flowing tends to maintain the tur 
bine structure at a more uniform temperature 
throughout its circumferential extent. A fur 
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ther object of the invention is to provide a tur 
bine having these features of construction and 
arrangement to guard against distortion. 

It is common turbine practice to have the sta 
tionary blades carried by blade rings supported 
from the interior of the cylinder, the axially 
extending portions of such rings defining with 
respect to the interior of the cylinder, circum 
ferential spaces; and it is a more particular ob 
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formed as spaces to which steam is admitted for 
maintaining a more uniform temperature con 
dition of the structure. - 
When a marine propulsion power plant is op 

erated under maneuvering conditions, such as 
a.Stern and Standing by, or occasionally When de 
Veloping very low power, bending or distortion 
of the structure of the high pressure unit, with 
consequent rough operation or even blade rub 
bing, may occur. To avoid this, the turbine 
cylinder Structure is provided with One or more 
heating Spaces to which heating steam is Sup 
plied, the heating spaces being so formed and 
located that the cylinder structure is heated in 
such a way as to avoid distortion which would 
otherwise occur. As the condenser is maintained 
in operation under maneuvering conditions, the 
blade passage may be conveniently used to con 
duct steam discharging from the space or spaces 
to the condenser. Therefore, a further object 
of the invention is to provide a marine installa 
tion. Wherein at least the high pressure turbine 
thereof has its cylinder formed With one or more 
heating spaces communicating with the blade 
passage and through which heating steam may 
be passed, the steam. So flowing in the space or 
Spaces maintaining a more uniform temperature 
condition of the turbine structure. a. 
A further object of the invention is to provide 

a marine arrangement incorporating ahead and 
astern turbine sections, the ahead turbine section 
having its cylinder structure formed to provide 
One or more circumferentially-extended heating 
Spaces in which circumferential flow of steam 
may be induced by tangentially-disposed jets, to 
gether With a maneuvering valve for controlling 
the Supply of motive steam to the ahead and 
astern sections and a valve for controlling the 
Supply of steam to the jet or jets, the arrange 
ment being such that the last-named valve is 
closed when motive steam is supplied to the 
ahead Section and is open when the supply of 
motive steam thereto is interrupted. 
These and other objects are effected by my in 

Vention as will be apparent from the following 
description and claims taken in accordance with 
the accompanying drawing, forming a part of 
this application, in which: 

Fig. 1 is a view partly in section and partly 
in elevation showing a turbine with the im 
provement applied thereto; 

Fig. 2 is a transverse sectional view taken 
along the line TI-II of Fig. 1; and 
... Fig. 3 is a diagrammatic view of a marine ject of the invention to utilize the spaces, so 55 power plant installation. 
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In Figs. 1 and 2, there is shown a turbine, at 

9, comprising a cylinder 0, a rotor if, and blad 
ing, including moving blades 2 carried by the 
rotor and stationary blades 3 carried by the 
cylinder, arranged in the blade passage 4. Mo 
tive steam is supplied to the turbine by the 
inlet conduit or passage 5 and steam exhausts 
from the turbine through any suitable connec 
tion 6. The inlet conduit or passage is provided 
with a suitable control valve T. 
The turbine has one or more chambers 8 

formed at least in part by the cylinder. As 
shown, each of the chambers 8 extends circum 
ferentially and is provided with One or more 
jets 9 to which steam is supplied by means of 
the conduit 20 having a control valve 2, the 
conduit 20 being preferably connected to the 
main conduit 5 at the upstream side of the 
valve 7. Upon opening the valve 2, steam is 
Supplied to the jets 9, and, due to the tangen 
tial disposition of the latter, a circuitous flow 
is induced in each chamber 8. 
More particularly, as shown in Figs. 1 and 2, 

the chambers 8 are defined between the in 
terior of the cylinder proper and blade rings, 
at 22, each blade ring including an axially 
extending portion 23 and a radial portion 24 
for attachment to the cylinde in the usual 
way. Steam escapes from each chamber 8 to 
the blade passage 4 through spaces 25 at 
ends of the blade rings. With this arrangement, 
upon opening the valve 2, steam issues from 
the jets 9 into the chambers 8 tangentially 
at high velocity and whirls or flows circuitously 
in the chambers before being discharged from 
the latter through the escape spaces 25 and the 
blade passage to the exhaust connection 6. 
While each space 8 may be supplied with 

steam by jet, or jets disposed at any Suitable 
circumferential location, in Figs. 1 and 2, they 
are carried by the lower cylinder half and are 
inclined downwardly, such an arrangement pro 
viding for impingement of the hottest steam on 
the structure having the fastest cooling tendr 
ency. 

In Fig. 3, there is shown a marine propulsion 
power plant installation including, for example, 
a high pressure ahead turbine unit, at 26, and 
a combined low pressure ahead and astern tur 
bine unit, at 27, the latter, having an ahead 
section 28 and an astern section 29. Conduits 
30 and 3 are provided for supplying steam from 
the maneuvering valve, at 32, to the inlets of 
the high pressure ahead turbine unit, at 26, and 
of the astern section 29. Steam exhausting from it 
the high pressure ahead turbine unit, at 26, is 
Supplied by a conduit 32 to the inlet of the low 
pressure ahead section 27, and a condenser 33 
serves to condense steam exhausting from the 
low pressure ahead section 28 and the astern 
section 29. The turbine units drive the propel 
ler shaft 33 by means of reduction gearing, at 
35, in the usual Way. 
At least the high pressure turbine unit, at 

28, has its structure formed as shown in Fig. 1 
in order to combat distortion, that is, the struc 
ture includes a cylinder and blade rings defining 
circumferential chambers, the latter having tan 
gential jets to which steam is supplied by means 
of a conduit 20a. 
As distortion of a marine propulsion turbine 

is most likely to occur when maneuvering, 
means actuated automatically in response to 
maneuvering valve operation is employed for 
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provided with a steam Supply passage, 

2,303,190 
jets. To this end, the conduit 20a is joined to 
the steam line 37 ahead of the maneuvering 
valve, at 32. A valve 2 la serves to open and 
close the conduit 20a, and it is Operated auto 
matically so that steam is supplied through the 
conduit 20a, to the jets whenever the Supply of 
motive steam through the conduit 30 is inter 
rupted. 

If desired, the valve 2 a may be opened and 
closed by a device, at 38, responsive to pressure 
of steam in the motive supply passage 30 to 
close the valve. As shown, the device, at 38, 
comprises a spring 39 whose force tends to open 
th valve 2 la and a diaphragm 40 upon which 
may be exerted force due to pressure of steam 
supplied by the passage 30, the force of such 
steam acting on the diaphragm to close the 
valve 2 fa against the force of the spring 39. 
Preferably, the spring 39 is adjustable by any 
suitable means 4 so that the Opening force 
exerted on the valve 2 a may be varied. AS 
suming that the spring is effective to open the 
valve when the steam pressure in the conduit 
3) declines below a predetermined value, for 
example, 10 or 15 lbs./sq. in then it will be ap 
parent that the valve 2 a will be opened to 
establish the heating circuit for the high pres 
sure turbine unit whenever flow through the 
conduit 30 is interrupted or the flow there 
through is restricted for very low power of the 
plant. 
While the invention has been shown in Sev 

eral forms, it will be obvious to those skilled in 
the art that it is not so limited, but is sus 
ceptible of various other changes and modifica 
tions without departing from the spirit thereof, 
and it is desired, therefore, that only such limi 
tations shall be placed thereupon as are specifl 
cally set forth in the appended claims. 
What is claimed is: 
i. The combination with a steam turbine pro 

vided with a steam supply passage, an exhaust 
connection and a Valve for the supply passage 
and comprising a cylinder and a rotor defining 
a blade passage for the blading carried thereby, 
of means for maintaining a more uniform tem 
perature condition of the turbine structure and 
comprising a circumferential space enclosed by 
the cylinder and communicating with the blade 
passage, a jet carried by the cylinder and di 
rected so as to discharge substantially tangen 
tially of the space, a conduit for supplying steam, 
other than that flowing through the supply pas 
sage valve, to the jet, and a control valve for 
the conduit. 

2. The combination with a steam turbine pro 
vided with a steam supply passage, an exhaust 
connection and a valve for the supply passage 
and comprising a cylinder and a rotor defining 
a blade passage for the blading carried thereby 
and the cylinder including upper and lower 
halves, of means for maintaining a more uni 
form temperature condition of the turbine struc 
ture and comprising a circumferential space en 
closed by the cylinder and communicating with 
the blade passage, a jet carried by the lower 
cylinder half and directed downwardly so that 
medium may issue therefrom substantially tan 
gentially of the Space, and a conduit for Sup 
plying steam to the jet. 

3. The combination with a steam turbine 
2. 

exhaust connection and a valve for the Sup 
ply passage and comprising a rotor, a cyl 

controlling the supply of steam to the jet or 75 inder construction including a housing and 
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blade rings supported thereby and spaced inwardly 
therefrom, said rotor and cylinder construction 
providing a blade passage, and blading disposed 
in the blade passage and carried by the rotor and 
by the blade rings; of means for maintaining a 
more uniform temperature condition of the struc 
ture comprising one or more circumferential 
spaces defined by the cylinder and by the blade 
rings and communicating With the blade passage, 
a jet for discharging steam tangentially of each 
Space, and means for supplying steam to each 
jet. 

4. The combination with a marine propulsion 
power plant comprising ahead and astern tur 
bines exhausting to a condenser and the ahead 
turbine including a high pressure unit incorporat 
ing a rotor and a cylinder construction, said rotor 
and cylinder construction defining a blade pas 
sage, and blading in the blade passage and carried 
by the rotor and by the cylinder construction; 
of means for maintaining a more uniform tem 
perature condition of the structure of the high 
pressure unit comprising one or more circumfer 
entially-extending spaces enclosed by the cylinder 
construction and communicating with the blade 
passage, a jet for discharging steam tangentially 
into each Space, and means for supplying steam 
to each jet. 

5. The combination with a marine propulsion 
power plant comprising ahead and astern turbines 
exhausting to a condenser and the ahead turbine 
including a high pressure unit incorporating. a 
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rotor, a cylinder construction including a housing . 
and blade rings supported thereby and spaced-in 
Wardly therefron, said rotor and cylinder con 
struction providing a blade passage, and blad 
ing disposed in the blade passage and carried by 
the rotor and by the blade rings; of means for 
maintaining a more uniform temperature condi 
tion of the structure of the high pressure unit 
comprising one or more circumferential spaces de 
fined by the cylinder and by the blade rings and 
communicating with the blade passage, a jet for 
discharging steam tangentially of each space, and 
means for supplying steam to each jet. 

6. The combination with a marine propulsion 
power plant comprising ahead and astern turbines 
exhausting to a condenser and having the admis 
sion of steam thereto controlled by a maneuver 
ing valve and the ahead turbine including a high 
pressure unit incorporating a rotor, a cylinder 
construction, said rotor and cylinder construction 
providing a blade passage, and blading disposed 
in the blade passage and carried by the rotor and 
by the cylinder construction: of means for main 
taining a more uniform temperature condition of 
the structure of the high pressure unit compris 
ing a circumferential Space enclosed by the cylin 
der structure and communicating With Said blade 
passage; a jet for supplying steam tangentially 
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of the space; a conduit for supplying steam to 
the jet; a valve for opening and closing the con 
duit; and means responsive to Operation of said 
maneuvering valve for controlling the last-named 
valve. 

7. The combination with a marine propulsion 
power plant comprising ahead and astern tur 
bines exhausting to a condenser and having the 

65 

admission of steam thereto controlled by a 
maneuvering Valve and the ahead turbine includ 
ing a high pressure unit incorporating a rotor, a 
cylinder construction, said rotor and cylinder con 
struction providing a blade passage, and blading 
disposed in the blade passage and carried by the 
rotor and by the cylinder construction: of means 
for maintaining a more uniform temperature con 
dition of the structure of the high pressure unit 
comprising a circumferential space enclosed by 
the cylinder structure and communicating with 
said blade passage; a jet for Supplying steann tan 
gentially of the space; a conduit for supplying 
steam to the jet; a valve for opening and closing 
the conduit; means for exerting biasing force on 
the valve to open the latter; and means respon 
sive to pressure of steam Supplied from the 
maneuvering valve to the ahead turbine for exert 
ing closing force. On the valve in opposition to 
the biasing means. 

8. The combination with a marine propulsion 
power plant comprising ahead and astern turbines 
exhausting to a condenser and having the admis 
sion of steam thereto controlled by a menallver 
ing valve and the ahead turbine including a high 
pressure unit incorporating a rotor, a cylinder 
construction, said rotor and cylinder construc 
tion providing a blade passage, and blading dis 
posed in the blade passage and carried by the 
rotor and by the cylinder construction: of means 
for maintaining a more uniform temperature con 
dition of the structure of the high-pressure unit 
comprising a circumferential space enclosed by 
the cylinder structure and communicating with 
said blade passage; a jet for supplying steam tan 
gentially of the space; a conduit for supplying 
steam to the jet; a valve for opening and closing 
the conduit; a spring for exerting opening force 
on the valve; means responsive to pressure of 
steam supplied from the maneuvering valve to 
the ahead turbine for exerting closing force on . 
the valve; and means for adjusting said spring to 
vary the opening force thereof. 

9. The combination with a marine propulsio 
power plant comprising ahead and astern tur 
bines exhausting to a condenser and having the 
admission of steam thereto controlled by a 
maneuvering valve and the ahead turbine includ 
ing a high-pressure unit incorporating a rotor, a 
cylinder construction including a housing and 
blade rings supported thereby and spaced inwardly 
therefrom, said rotor and housing providing a 
blade passage, and blading disposed in the blade 
passage and carried by the rotor and by the blade 
rings: of means for maintaining a more uniform 
temperature condition of the structure of the 
high-pressure unit comprising one or more cir 
cumferential spaces defined by the cylinder and 
by the blade rings and communicating with the 
blade passage; a jet for discharging steam tan 
gentially of each space; a conduit for supplying 
steam to each jet; a valve for opening and clos 
ing the conduit; biasing means for exerting open 
ing force on the valve; and means responsive to 
pressure of steam supplied from the maneuvering 
valve to the ahead turbine for exerting closing 
force on the valve. 

HAROLD ANDERSON. 

  


