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waukee, Wis., a corporation of Delaware 
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1. 
This invention relates to elastic fluid turbines 

and has for its object the provision of means 
operative to eliminate the vibration and damage 
attributable to distortion caused by the unequal 
expansion and contraction of correlated parts. . 

In this connection, the top portion of the cyl 
inder, particular reference being had to the blade 
carrying parts thereof, in some instances becomes 
heated more rapidly than does the bottom por 
tion whenever operation of the turbine is initiated 
and whenever the quantity and the temperature 
of the motive fluid flowing through the turbine 
is suddenly increased a considerable amount. 
Moreover, in some instances the top portion cools 
more slowly than does the bottom portion when 
ever the quantity and the temperature of the 
motive fluid flowing through the turbine is sud 
denly decreased a considerable amount. Con 
sequently, whether attributable to the above 
stated or other reasons, the fact remains that the 
temperature of the top and botton and/or other 
circumferentially spaced portions of the cylinder 
is frequently, nonuniformly varied over a relative 
ly wide range thereby effecting unequal expansion 
and contraction, overstressing, and in Some in 
stances, rubbing contact and damage to corre 
lated parts. In any event, the continued over 
stressing of correlated parts ultimately results in 
serious and sometimes irreparable damage to 
moving elements of the turbinethereby materially 
reducing its trouble-free life expectancy par 
ticularly when employed under conditions Sub 
jecting the turbine to frequent and sudden large 
changes in load and Speed. 
In accordance With this invention, the Over 

stressing and damage caused by the unequal ex 
pansion and contraction of correlated parts is 
substantially eliminated by maintaining the ten 
perature of the stationary blade carrying means 
mounted within the turbine cylinder substantially 
uniform for all conditions of operation irrespec 
tive of the rapidity and extent of load change. 
And this result is preferably attained by the pro 
vision of means for cooling the hotter portion and 
for simultaneously heating the cooler portion of 
the stationary blade carrying structure; the cool 
ing and heating being preferably effected by a 
gaseous fluid or fluids in Order to render the 
invention readily applicable to constructions in 
which the Space between the stationary blade 
carrying structure and cylinder is in communica 
tion with the bladed motive fluid confining pas 
sage defined by the blade carrying rotor and the 
surrounding stationary blade supporting struc 
ture, 
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Accordingly, the invention may be considered 

as consisting of the various details of construc 
tion, correlations of elements and arrangements 
of parts as is more fully set forth in the ap 
pended claims and in the detailed description, in 
Which: 

Fig. 1 is a longitudinal section through an 
elastic fluid turbine embodying the invention; 
and 

Fig. 2 is a section taken on line II-II of Fig. 1 
Schematically showing control apparatus for auto 
matically practicing the invention. 

Referring to the drawing, it is seen that the 
invention may be applied to an elastic fluid 
turbine embodying a spindle or rotor supported 
by a pair of axially spaced bearings 2 which are 
in turn mounted on suitable pedestals or other 
structures 3, and a casing or cylinder structure 
4 enclosing and forming with the rotor an an 
nular inlet space 6 in which is disposed a nozzle 
structure or box 7 receiving motive fluid from 
a suitable source (not shown) through a pipe 8 
and an annular exhaust space 9; the casing 4 in 
cluding one or more inwardly projecting sta 
tionary blade carrying cylindrical parts or seg 
ments which form with the blade carrying 
portion of the rotor and with the inner peripheral 
portion of the casing proper an inner bladed 
motive fluid confining passage 2 and a surround 
ing space or spaces 3 having restricted com 
munication with the motive fluid confining pas 
Sage 2 by means of openings or passages 4. 
If desired, the casing may be provided with one 
or more suitable condensate drains designated 
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5. 
In applying apparatus for practicing the inven 

tion to a turbine of the type briefly described 
herein, the top and bottom portions of one or 
more of the surrounding spaces 3 are provided 
with fluid distributing conductors f6 and 7, 
respectively, and the conductors 6 and 7 are 
Severally and controllably connected with suit 
able sources of cooling and heating fluids, prefer 
ably gaseous fluids, (not shown) by means of 
valve controlled fluid conducting pipes or the 
like 8 and 9, respectively; the valves being 
designated 2 and 22 as is clearly indicated in 
Fig. 2. The fluid for cooling and the fluid for 
heating may be of the same or different types 
and the Only requisites in this connection are 
that the fluids be maintained at materially dif 
ferent temperatures effective to accomplish the 
desired result and that the nature of the fluids 
should not be such as to injure parts of the 
machine With which they come in contact, 
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3 
All that remains to be done in order to main 

tain the temperature of the top and bottom por 
tions of the Casing substantially uniform as the 
load on the machine varies is to determine the 
temperature of such top and bottom portions 
(preferably by taking temperature readings of the 
portions ) and, if the temperature readings of 
Such portions are appreciably different, to ap 
propriately vary the flow of cooling and heating 
fluids to the distributing conductors, 6 and 7.10 
However, this procedure would not be commer-, 
cially practical in many instances as it would 
require considerable time and a high degree of. : 
alertness on the part of the operator in order 
to attain satisfactory results particularly with 
respect to machines subjected to rapid and ma 
terial fluctuations in load. . . . . . . . . . 
In order to render apparatus of the type herein 

disclosed satisfactorily operable irrespective of the 
rapidity and the extent to which the load on 5 
the machine changes, the top and bottom por- is: 
tions of parts are provided with suitable tem 
perature indicating or responsive elements 23 and 
24, respectively, and these elements or means, 
which as indicated in Fig. 2, may be of the .ex-25 
panding fluid type, are operatively connected by 
means of pipes 20 and 25 with a bellows or other 
type of actuating device 26 having at least one 
movable element, such as the diaphragm 27, which 
is in turn operatively connected with the stem, 
portions of valves 2 and 22 by means of a link. 
28, an arm 29 integral with a rocker shaft 3i, arms 
32 and 33 on shaft 3i, and links 34 and 36; the 
arrangement of these parts being such that an 
appreciable difference in the temperature of the 35 
top and bottom portions of parts if results in a 
movement of element 27 and a simultaneous 
resulting movement of valves 2 and 22. . . . . 

For example, if the temperature of the top por 
tion increases relative to the temperature of the 
bottom portion, the pressure of the fluid acting 
on the top side of diaphragm element 27 increases 
and moves the diaphragm downward as viewed 
in Fig. 2 thereby effecting a counterclockwise 
movement of rocker shaft 3 which in turneffects 45 
an opening movement of both valves 2 and 22 
thereby increasing the cooling fluid delivered to. 
distributing conduit 6 and the heating fluid de 
livered to distributing conduit 7; such increased 
deliveries of the cooling and heating fluids con-50 
tinuing until the temperature of the top and bot 
tom portion of the parts is again equalized. 
If however, the temperature of the top portion 
decreases relative to the temperature of the bot 
tom portion, it should now be. obvious that the 55 
diaphragm element 27 will move, upward.as. 
viewed in Fig. 2 and effect a simultaneous clos 

- ing movement of both valves 2 and 22 thereby 
decreasing the delivery of cooling and heating 
fluids to the distributing conduits, 6 and f T. . . . . 60 
The apparatus schematically illustrated in Fig. 

2 inherently operates to maintain the tempera . . . . 
ture of circumferentially Spaced-portions (the top.": 
and bottom portions) of the narts substan- 65 
tially uniform irrespective of the rapidity and ex 
tent of load change on the turbine or otherma 
chine to which the invention is applied. And in 
accordance with this invention, the trouble-free 
life expectancy of a machine is materially in 
creased by maintaining the temperature of parts, 
such for example as those herein designated l, 
substantially uniform irrespective of the rapidity. 
and extent of load change by subjecting two or 
more circumferentially spaced portions of such 75 

skilled in the art. 

4. 
parts to the temperature equalizing action of 
fluids conditioned to effect the desired result. 

Consequently, it should be obvious that the 
invention is generally applicable to all types of 
elastic fluid turbine constructions in which cir 
cumferentially spaced portions of the stationary 
blade carrying means or other parts attain ma 
terially different temperatures irrespective of the 
operating conditions producing the difference, 
and it should therefore be understood that it is 
not, intended to limit the invention to the exact 
details of construction and Operation herein 
shown and described for purposes of illustra 
on, as various modifications within the scope 

of the appended claims may occur to persons 

It is claimed and 

1. In an elastic fluid turbine apparatus com prising a rotorienclosing casing embodying in 
ward-extending, stationary blade carrying means 

desired to secure by Letters 

surrounding a rotor-receiving space and having 
at least two circumferentially spaced portions 
subject to attaining materially different tempera 
tures during normal operation, means for simul 
taneously flowing separate cooling and heating 
fluids in heat, exchanging relation to the higher 
and less lesser heated ones of said spaced portions, 
respectively. . . . . . . . . . 

2. In an elastic fluid turbine apparatus com 
prising a rotor-enclosing casing embodying in 
Ward-extending, stationary blade carrying means 
surrounding a rotor-receiving space and having 
at least two circumferentially spaced portions 
subject to attaining materially different tempera 
tures during normal operation, means for sever 
ally subjecting the higher and lesser heated ones 
of said spaced portions to the temperature equal 
izing action of separate cooling and heating fluids 
respectively. . . . . . . . - 

3. An elastic fluid turbine apparatus compris 
ing a rotor-enclosing casing embodying inward 
extending, stationary blade carrying means form 
ing a rotor-receiving space, means for indicating 
a material difference in the temperature of at 
least two circumferentially spaced portions of 
said stationary means, and means for simultane ously effecting equalizing changes in the temper 
ature of said portions. . . . 

4. An elastic fluid turbine apparatus compris 
ing a rotor-enclosing casing embodying inward 
extending, stationary blade carrying means form 
ing a rotor-receiving space, means for indicating 
a material difference in the temperature of at 
least two circumferentially spaced portion of said 
stationary means, and means for simultaneously 
subjecting said portions to the temperature 
equalizing action of fluids conditioned to main 
tain the temperature of the spaced portions sub 
stantially uniform. 

5. An elastic fluid turbine apparatus compris 
ing a rotor-enclosing casing embodying inward 
extending, stationary blade carrying means form 
ing a rotor-receiving space, means for changing 
the temperature of at least two circumferentially 
spaced portions of said stationary means, and 
control means responsive to a temperature differ 
ence between said portions for automatically and 
simultaneously effecting equalizing changes in 
the temperature of said portions. 

6. An elastic fluid turbine apparatus compris 
sing a rotor-enclosing casing embodying inward 
extending, stationary blade carrying mens form 
ing a rotor-receiving space, means for subjecting 
circumferentially spaced portions of said station 
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ary means to the temperature equalizing action 
of fluids conditioned to compensate for a differ 
ence in the temperature of said portions, and con 
trol means responsive to a temperature difference 
between said portions for automatically and si 
multaneously subjecting said portions to the tem 
perature equalizing action of said fluids. 

l. An elastic fluid turbine apparatus compris 
ing a rotor-enclosing casing embodying therein 
stationary means forming a coaxial rotor-receiv 
ing space and a surrounding annular Space hav 
ing restricted communication. With Said rotor 
space, means for severally introducing gaseous 
fluids to circumferentially spaced portions of said 
fluids being conditioned to change the tempera 
ture of the walls bounding said portions, and Con 
trol means for simultaneously effecting a tem 
perature equalizing variation in the flow of said 
fluids in response to a difference in the tempera 
ture of the walls bounding said portions. 

8. An elastic fluid turbine apparatus compris 
ing a rotor-enclosing casing embodying therein 
stationary means forming a coaxial rotor-re 
ceiving space and a surrounding annular space 
having restricted communication with said rotor 
space, means for severally introducing gaseous 
cooling and heating fluids to circumferentially 
Spaced portions of said annular space, and con 
trol means responsive to a difference in the tem 
perature of the walls bounding said portions for 
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automatically, and simultanecusly varying the 30 
flow of both fluids to compensate for such differ 
ence. 

6 
9. In combination with an elastic fluid turbine 

embodying a blade carrying rotor and a casing 
enclosing Said rotor and having therein a sta 
tionary blade carrying means forming with said 
rotor a bladed motive fluid confining passage and 
a Surrounding Space having restricted communi 
cation with said passage, means for simultane 
ously delivering gaseous cooling and heating 
fluids into the top and bottom portions, respec 
tively, of Said Space, and control means for vary 
ing the flow of both fluids to compensate for a 
difference in the temperature of the top and bot 
tom portions of said stationary means. 

10. In combination with an elastic fluid tur 
bine embodying a blade carrying rotor and a 
Casing enclosing said rotor and having therein a 
stationary blade carrying means forming with 
said rotor a bladed motive fluid confining pas 
Sage and a Surrounding Space having restricted 
communication with said passage, means for si 
multaneously delivering gaseous cooling and 
heating fluids into the top and bottom portions, 
respectively, of said space, temperature respon 
sive elements operatively associated with the top 
and bottom portions of said stationary means, 
and means rendering said elements operative to 
simultaneously vary the flow of both fluids in re 
Sponse to a difference in the temperature of the 
top and bottom portions of the stationary means. 

JAMES L. RAY. 

  


