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UNITED STATES PATENT OFFICE. 
KARL BAUMANN, CE URIVESTON, ENGLAND, ASSEGIS OR. To TEI.E. ESSE WESSRGHOUSE 

(SLECTRIC AND WIARUFACTURING COTER ANY, EVITEX, A, COMANY OF GREAT S.E.A.E. 
A.E.S.-E." 

1322,222. 

To givion, it may concern: 
Be it, known that :, RARL i3AUni. ANN. a. 

citizen of the Confederation of Switzerland, 
and a resident of Jimston, in the county of 
Lancaster, England, have invented a new 
and useful improvement in or Reiating to 
Axial-iflow Steam-Turbines, of which the following is a specification. 
This invention relates to steam turbines 

of the axial flow type in which the volunae 
of steam leaving the exhaust blades is con 
siderable and consequently the exhaust, cas 
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ings and outlets are of conside;"alle size. 
Where a turbine of this type is supported 

directly on its foundation from its exhaust, 
casing and the vertical height of the sui 
porting feet is considerable, the vertical ex pansion of the exhaust casing during the 
operation of the turbine may on occasions be 
such as would lift the high pressure end of 
the cylinder to which the feet, are not di 
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rectly attached to such an extent, as to raise 
the bearing pedestal at the high pressure 
end of the turbine from its bed-piate. This 
will particularly be the case where the over 
hung portion of the cylinder is 'eiatively 
short and rigid and is attacited to the bear 
ing pedesta. Wiére a turbine runs contina 
uously at high vacuum the expansion re 
ferred to will usually hot be sufficient to 
produce the undesirable effect described, but, 
where the turbine has to be capable of run 
ning at times non-condensing this expansion 
anay be great enough to give rise to the diffi 
culty mentioned. 

in order to overcome this difficulty the 
turbine is, according to this invention, pro 
vided with means for introducing a limited 
degree of flexibility between the overhung 
portion of the cylinder and the exhaust cas 
ing which is directly supported from the 
foundations. 

In order that the invention may be clearly 
understood two constructional forms which 
it may assume will now be described with 
reference to the accompanying drawings in 
which Figure 1 is a central, longitudinal, 
vertical section and Fig. 2 a plain view of 
the lower portion of a turbine cylinder and 
exhaust casing constructed in accordance 
with this invention. Fig. 3 being, as to its 
left hand half a cross-section taken on the 
line VIII-VIII, and as to its right hand 
half on the line IX-X of Fig. 1, and Fig. 
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4 being as to its left hand portion an end 
view looking in the direction of the arrow 
of Fig. 1, and as to its right hand portion a 
section on the line X-X of Fig. i. Fig. 5 
is a detail yiew on the line X-XE of Fig. 1. 
Figs. 6 and are views similar to Figs. and 
2 but showing an alternative construction, 
Fig. 8 as to its left hand portion being an 
end view looking in the direction of the ar 
row of Fig. 6, and as to its right hand por 
tics & section on the line X-X of 
Fig. 6 with the turbine cylinder removed. 
The section iridicating lines show the direc 
tion of from "Yihich the various sec 
tional views are takei and the same refer 
ence numera is are used to refer to like parts 
throughout the several figures of the draw isgs. 

Referring (now to Figs. 1 to 5, the turbine 
cylinder is indicated at is and the exhaust 
asing at 15. The bearing pedestal for the 
shaft bearing at the high pressure end of the 
turbine is indicated at it, the shaft bearing 17 at the low pressure end being supported, 
as shown, from the lower half of the ex hatist casing i5. 
The exhaust casig is here shown as being provided with a diaphragm i8, the upper 

edge 9 of which extends across the exhaust 
casilig near the final 'ovy of moving biades; 
and separates the stearn flowing from the 
upper half of such blades through the ex 
inalist, casing froii the steal flowing from 
the lower half of such blades through the ex 
hatist casing. A diaphragm of this kind is 
Wei khovy aid for is no part of the pres 
ent invention. - 
The lower half the exhaust, casing is pro 

vided with two internal webs 20, 21 extend 
ing, as shown, across the exhaust casing in 
a direction substantially parallel with the 
turbine shaft, and the turbine is supported 
in position on its foundations 22 by feet 
23, 24 located respectively at the high pres 
sure and low pressure end of the exhaust casing 15. 
The overhung portion of the cylinder is 

connected at the high pressure end by a 
semi-circular portion 25 with the pedestal 
16 supporting the shaft, bearing at this end. 
This connection is provided not for the 
purpose of supporting the overhung portion 
of the cylinder 14 but chiefly for the pur 
pose of Inaintaining this part of the cyl 
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insy be found most convenient. The webs 

inder in its proper position relative to the 
shaft, so that the clearances between the 
stator and the rotor of the turbine may be 
ade as fine as possible. 
In the construction illustrated in the fig 

arés now being described the desired flexi 
bility between the overhung portion of the 
cylinder and the exhaust casing is intro 
duced by circumferentially dividing the 
turbine cylinder i? near the exhaust casing 
15 so that a portion of the cylinder 14 is 
separated from the exhaust casing, and by 
surrounding the circumferentially divided 
portion of the cylinder by an expansion belt. 
27 which connects the turbine cylinder 14 
with the exhaust casing 15 and Inay be cast 
integral with the high pressure portion of 
the cylinder and the exhaust casing, or may 
be made separately and attached thereto as 
2G and 3i are, as shown in the right hand 
ihalf of Fig. 3, continued through the lower. 
portion of the expansion belt, 2 aid where 
they join the upper portion of the support 
ing feet, 23 constitute a fixed point between 
the exhaust casing 5 and the overialing 

is portion of the turbine cylinder 4. Such 

4. 
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by the feet and the overhizing portion eigh 
cylinder not directly supporter front sii 

a fixed point is necessary in order to pro 
vide sufficient rigidity to prevent, expail. 
sic on the turbine in an axiai direction. 
Aill other points of the periphery of the cyl 
inder 4 are, however, capable of a limited 
annount of movement and should the ver 
tical expansion mentioned above take place 
the two divided portions of the cylinder 
surrounded by the expansion belt 27 at the 
upper half of the turbine will be caused to 
separate and at the bottom half to approach 
each other. In this way the exhatist casing 
15 and its supporting feet, 23 may expand in 
a vertical direction without causing the 
béairing pedestal 
bed-plate. 
The expansion belt, 27 may also e utilized 

for conducing away steam from a low pres 
sure portion of the turbine for heating or 
f other purposes or as an inlet, for low 
pressure steam. . . a 
Although the circumferential division of 

the turbine cylinder 4 is shown in Figs. 
to 4 as being between 
E3bine cylinder it is to be inderstood that 
this division may be made betwean the tur 
bine cylinder and the exhaust, cssing. The 
afegenerationed flexibility ratist, howays: 
be introduced it, a point, bei, gees, iki & 
tion of the exhaust casing rigidity is 

feet. w 

In the alternative construction illustrated in Figs, 6 to 8 the requisite flexibility be 
tween the exhaust, casing 5 and the yer 

t 

hting portion of the cylinder, 14 is secured kissily divided turbine cylinder 'slipported 
are:viding the exhaust, caging 5 with a 

16 to be raised from its 

two portions of the 

aiiached is 

,822 

vertical facing 28 and forming a flange. 29 
around the cylinder A. and connecting the 
facing 28 and flange 29 by a flexible annia 
lar diaphragm. 30. With this construction, 
in order to secure sufficient rigidity in an 
axial direction, struts or the like may be 
provided between the cylinder 14 and the 
exhaust casing 15 and so connected there . 
with that while permitting of a., relative 
tilting movement taking place between the 75 
parts connected by the annular diaphragm 30 
they will resist any thrust, in an axial direc. 
tion. In the construction shown in Figs. 6 
to 8, however, rigidity in an axial direction 
is secured by providing ribbed extensions 
3: preferably, near the horizontai joint on 
the flange 29. These extensions extend 
across the annular diaphragm 30 and are 
secured to said diaphragm and to the facing 
28 on the exhaust casing. 
The arrangement hereinabove described, 

two forms of which are illustrated by way 
of example in the figures of the accompany 
ing drawings in which to secure flexibility 
an expansion belt or diaphragm is provided 
between divided portions of the cylinder or 
between the cylinder and the exhaust casing, 
is applicable to turbines having exhaust cas 
ings of various' forms. 

ployed with turbine exhaust casings of the 
kind set forth in my copending application, 
Serial No. 123,697, filed October 4, 1916, for 
steam turbines. . . 

Having low particularly described and 
ascertained the nature of my said invention. 
and in what manner the same is to be per 
formed, declare thai, what claim is: 

1. Turbine apparatus comprising in com 
bination an exhalist casing and a turbine 
cylinder flexibly attached thereto. 
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For example, this 
arrangement may advantageously be em- . 

00 

2. Turbine apparatus comprising in con 
bination, an exhaust casing and a turbine gylinder entirely supported thereby and 
flexibly contected there with. 

8. Turbine apparatus comprising in com 
bination an exhaust casing and a turbine 
cylinder integrally joined there with by a 
portion, having greater flexibility than the 
body of the casing and cylinder, 

4. Turbine apparatus comprising in com 

es 

bination a substantially rigid exhaust-casing 
and a substantially rigid turbine element, 
flexibly joined theretolby a flexible connec 
tion. 

5. Turbine apparatus comprising in cotti 
in&ioi), a substantially rigid exhaust, cas. 
ing having a portion of a turbine cylinder 
3. 3 with the said portion and fiexibly 

the 2xhaust, casing. 
. .. 6. Furite tigeriai'a this comprising in com 

5iisation &f exist si easing, a circumferen 

thereby, and a fiexible connecting element, 

lie 
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a fei'ewith and a turbine cylinder 
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joining the divisions of the cylinder and 
forning a steal passage in communication 
with the interior of the cylinder. 

7. In turbine apparatus the combination 
with a rigidly mounted exhaust casing and 
a rigidly mounted rotor bearing of a tur 
line cylinder flexibly secured to the exhaust 
casing and a lined with the said bearing. 

S. In turbine apparatus, the combination 
with a rigidly liointed exhaust casing and 
a rigidly mounted rotor bearing, of a tur 
Jine cylinder rigidly attached to the bearing 
and flexibly connected to the exhaust casing. 

9. In tarbine apparatus, the combination 
with a rigidly mounted exhaust casing and 
: rigidly not inted rotor bearing, of a tur 
bine cylinder attached at one end to the 

8. 

bearing and flexibly attached at the opposite 
end to the exhaust casing. 

10. Turbine apparatus comprising in com 
bination an exhaust casing, a turbine cylin 
der and a flexible diaphragm connecting the 
exhaust casing with the steam cylinder. 

11. Turbine apparatus comprising in com 
bination an exhaust casing, a turbine cylin 
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der flexibly secured thereto so as to permit 
transverse displacement of the cylinder with 
respect to the exhaust casing, and means for 
preventing longitudinal displacement of the 
cylinder with respect to the said casing. 

In testimony whereof I have hereunto 
subscribed my name this third day of Janu 
ary, 1919. 

KARL BAUMANN. 
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