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UNITED STATES PATENT OFFICE.

KARL BAUMANN, OF URMSTON, ENGLAND, ASSIGROR 70 THE B WITISE WHSTINGHOUSE
BLECTRIC AND MANUFACTURING COMPANY, LINITED, A COMPANY OF GREAT

To ell whom it may concern: ,

Be it known that I, Kazw Bavaaxnn, a
citizen of the Confederation of Swilzerland,
and a resident of Urmston, in the county of
Liancaster, England, have invented a new
and nseful Duprovement in or Felating 1o
Axial-Tlow Steam-Turbines, of which the
following is a specification.

This invention relates to steam turbines

of the axial flow type in which the volume

of steam leaving the exhaust blades is con-
siderable and consequently the exhaust cas-
ings and outlets ave of considerable sizo,
Where 2 turbine of this type is sapported
dirvectly on its foundation from its exhaust
casing and the vertical height of the sups-
porting feet is consideruble, the vertical ex-
pansion of the exhaust easing during the
operation of the turbine may on oceasions be
stel as would 1ift the high pressure end of
the cylinder to which the feet ave not di-
rectly attached to such an extent as to raise
the heaving pedestal at the high pressure
end of the turbine from its bed-plate. This

- will particularly be the ease where the sver-

hung portion of the cylinder is relatively
short and rigid and is attached to the beas-
ing pedestal. Whére a turbine runs conbin-
uously at high wacuum the expansion re-
ferred to will usually not be cient to
produce the undesirable effect described, but
where the turbine has to be capable of run-
ning ab times non-condeusing this expansicn
may be great enough to give rise to the diffi-
culty mentioned.

In order to overcome this diffienlty the
turbine is, according to this invention, pro-
vided with means for introducing a limited
degree of flexibility between the overhung
pertion of the ¢ylinder 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 assuine will now be deseribed with
reference to the accompanying drawings in
which Figure 1 is a central, Iongitudinal,
vertical section and Fig. 2 a plan 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—VITII, and as to its right hand
half on the line IX—IX of Fig. 1, and Fig.

BRITALI. )
AZTAL-PLOW STEAM-PURBINE,
1,322,223, / Specification of Letters Patent, Patented Nov. 18,1919,
Original application fied August 88, 1817, Serial o, 187,38 ion #led Maveh 19,
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7 w0 Figs. 1 to 5, the turbine
4 and the exhaust

the high pressure end of the

turbine is indicated at i, the shaft bearing
17 at the low pressurve end being supported,

as shown, from

haust casing 15.

the lower half of the ex-

The exhanst casing is here shown as being

provided with a 4

diaphragm 18, the upper

i
edge 19 of which extends across the exhaust

asing near the

and sen
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ent invention.
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flowing from the
through the ex-
cate flowing from
es through the ex-
m of this kind is

art of the pres-

£ the exhaust casing is pro-

vided with two internal webs 20, 21 extend-
ing, as shown, across-the exhaust casing in
a direction substantially paraliel with the
turbine shaft and the turhine is supported
in position on its foundations 22 by feet

23, 24 located re

spectively at the high pres-

sure and low pressure end of the exhaust

casing 15,

The overhung
connected at th
semi-circular po

portion of the cylinder is
¢ high pressure end by a
rtion 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
pose of maintal

14 but chiefly for the pur-
ning this part of the cyl-

ative construction,
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position relative to the
so that the clearances between -the
and the rotor of the turbine may be
made as fine ag possible.

In the construction iliustrated in the fig-
nrés now being described the desirved flexi:
bility between the overhung portion of the
eylinder and the exhaust casing is inbro--
duced by circunferentially dividing the
turbine cylinder 14 near the exhaust casing
15 so that o portion of the cylinder 14 is
separated from. the exhaust casing, and by

inder in its proper
shaft

surrounding the circumferentially divided -

portion of the cylinder by an expansion belt.
97 which connects the turbine cyiinder-' 14
with the exhaust casing 15 and may. be casb
integral with the high pressure portion of
the cylinder and the exhaust casing, or may
be made separately and attached thereto as

-mey be found most convenient. The wibs

20 ‘and 81 ave, as shown in the right hand
nalf of Fig: 3, continued through the lower,
portion of the expansion belt 27 and where
they join the upper portion of the support-

, ing feet 23 constitute 4 fixed point between

the exhaust casing 15 and the overhung

. portion of the turhine eylinder 14 Such
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"y the feet and the overhung portion of ihe
‘eylinder not directly supported from ssid
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5 fized point is necessary in order to pro-
vide sufficient rigidity to prevent ezpan-
sion on the turbine in an axial direction.

. 431 other points of the periphery of the cyl-

inder 14 are, however, capable of a limited

amount of movement and should the ver- -

tieal exponsion mentioned above take place
the two divided portiens 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, TIn this way the exbatst casing

15 and its supporting feet 23 may expend in

a vertical direction without causing the

béaring pedestal 16 to be raised from its -

bed-plate. . .
The expansion belt 27 may aiso%e utilized
sure portion of the turbine for heating or
}’or other purposes or-as an inled for low
bressure steam. . ’ :
Although the circumferential division of
the turbine cylinder 14 is shown in Figs. 1
to 4 us being between

this division may be mads between the tur-

+ bine cylinder and the exhaust casing. The
58 aforgentioned femibility must, howsver,

e introduced »t o poind
tion of the exhanst

e

haiween thet pore

caging rigidly

AN e

feoet. . .
Tn the alternative construction ilost
in Higs. 6 to 8 the requisite {1
tween the exhaunst casing 15 and the over-
hung portiop of the cylinder 14 iz sscured
nreviding the sxhaust caging 15 v

todl
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sibility be-

5 for conducing away steam from a low pres- -

two portions of the -
turbine cylinder it g to be understoed that -

)

a

lar diaphragm 30.

“the fange £9.

- o,

vertical facing 28 and forming a flange. 29
around the cylinder 14 and connecting the
facing 28 and flange 29 by a flexible annu-
With this construction,
in ‘order to secure sufficient vigidity in an
axinl direction, struts or the like may be
provided between the cylinder 14 and the
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exhaust casing 15 and so connected there: |

with that while permitting of a, relative

tilting movement taking place between the

parts connected by thé 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

31 preferably. near tbe horizoptal joint on
These extensions extend
acrosg 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 whiclr sre 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
hetween divided portions of the eylinder or
between the cylinder and the exhaust casing,
is applicable to turbines having exhaust cas-
ings of various forms. For example, this
arrangement may advantageously be em--
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 now particularly described and
ascertained the nature of my said invention.
and in what manner the same is to be per-

formed, I declars that what I claim is:

1. Turbine apparatus comprising in com-
bination an exhaust casing ahd a turbine
cylinder flexibly attached thereto! )

2. Turbine apparatus comprising in com--
binution, an exhaust casing and a turbine
eylinder entirely . supported thereby and
flexibly connected therewith. o

“8. Turbine apparatus comprising in ¢oms
bination an exhaust casing and a turbine
cylinder integrally joined thervewith by a
portien having: gyeater flexibility than the
body of the casing and cylinder. ‘

4. Turbine apparatus comprising in com-
bination a substantially rigid exhaust-casing
and a substantially: migid turbine slement
flexibly' joined thereto!by 2 flexible connec-

B, Tarbine apparatus comprising in com-
bimation o substantially rigid exhanst cas-
1 having a portion of a turbine cylinder

med with tho sn
teched to the axi
6. Furbine apm

id portion and &
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joining the divisions of the cylinder and
forming a steam passage in communication
with the interior of the cylinder.

7. In " turbine apparitus the combination
with-a rigidly mounted exhaust casing and
a rigidly mounted rotor hearing of a tur-
bine eylinder flexibly secured to the exhaust
cusing and alined with the said bearing,

8. In turbine apparatus, the combination
with a rigidly moimted exhaust casing and
a rigidly mounted rotor hearing, of a tur-
bine cylinder rigidly attached to the bearing
and fexibly connected to the exhaust casing.

9. In turbine apparatus, the combination
with a rigidly mounted exhanst casing and
w rigidly mounted rotor bearing, of a tur-
bine cylinder attached at one end to the

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 exhanst 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 Jongitudinal displacement of the
eylinder 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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