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Be 1t known that I, Wiarrm Hreinricu
Eyrrmanw, engineer, a subject of the Ger-
man Kmperor, and resident of Holsteinische-
strasse 4, Deutsch Wilmersdorf, near Berlin,
Grer m‘my have invented new and useful Im-
provements in or Relating to Radial-Flow
Steam-Turbines, of which the following is
a specification.

‘This invention relates to radial flow steam

turbines and has particular reference to a

new construction for equalizing tensions and
strains by rendering possible an expansion
in a radial direction of the casing which, as
1s well known, has a different tempemtme
from that of the frame and more particu-
larly from that of the steam distributing
chamber preferably connected to the casing,
without an axial movement of the casing
taking place relatively to the turbine wheel
supported in the machine frame. The cas-
ing, owing to 1ts heating, has a tendency to
expand radially outward from the center of
the shaft. This causes on the one hand a
movement relatively to the colder frame on
which 1t 1s supported, and on the other
hand produces tensions or strains which
have the tendency to tear off the casing from
the stuffing box part. These drawbacks are
avolded by the casing being adjustably
mounted on its support or seat on the frame
in such a manner that, taking the central
plane of the wheel as a xed plane, it can
move relatively to the casing, Whﬂe on the
other hand connections are arranged be-
tween the casing and the stufiing box part,
which makes a radial movement possible.

A construction according to this invention
15 1llustrated in the accompanying drawing,
in which—

Figure 1 is a diagrammatic elevation of
the frame and of the turbine casing. Iig. 2
15 a side elevation, and Fig. 3 a plan partly
in horizontal cross- section. Iig. 4 18 a hori-
zontal cross-section through another con-
struction according to this invention. Ifig.
5 is o section in the direction of the line
:Bﬁw::c*’ of I'1ig. 4, and INg. 6 a partial section
on line x°—a° of Ifig. 4.

In the construction shown in Figs. 1-3,
the turbine casing 1 i1s mounted on the ma-
chine frame or bedplate 2 1n such a manner
that the former is provided with brackets 3
resting on bearing surfaces 4 of the bedplate
5. These surfaces resting on each othel are

| provided with exactly coinciding semi-cir-

cular openings into which is introduced a

pin 5 of completely circular cross-section.
The part 4 1s also provided with bolts 153,
which pass through slots in the brackets 3

which prevent said parts from being sepa-'

rated from each other but permit a move-
ment in the longitudinal direction of the
pin 5. It will be seen that when this method
of connection is used the casing 1 can ex-
pand radially without exercising a pressure
on the bedplate 2. In order to keep the shaft
6 exactly central the casing 1s provided at
any point, preferably below the shaft 6, with
one or more projections or guide blocks 7
which slide vertically in a guide groove 8
of the bedplate. As the bolts 5 are approxi-
mately in the horizontal plane of the shaft
6, while the guide block 7 is vertically below
the shaft 6, there will be no appreciable
relative movement of the axes of the casing
1 and of the bedplate 2, when the casing 1
expands I'elatlvely to the bedplate 2.

In the construction illustr: clted in Figs. 4-6
1s shown another method of connecting the
bedplate and the casing, and the steam sup-
ply parts of the casing are connected to the
latter, and the stuﬂino box or the part of
the same forming the valve plate is connect-
ed to the bedplate and to the casing cover
1n such a manner that one part can always
move radially relatively to the other. In
this construction steam enters at 9, a regu-
lating valve 10, and thence through a, metal
hose connectlon or a spring pipe 11; passes
into the casing part 12, thence into the tur-
bine vanes or buckets, the said part 12 being
naturally much hotter than the other parts
of the casing 1. The casing 1 rests with
brackets 3 on the bedplate 9 which is con-
nected to the casing by means of Iinks 13.
The bracket 3 1s connected by means of a
pivot pin 14 to the link 13, and the latter
by means of a pin 15 to the bedplate. The
bolt 15 passes through a longitu qul slot of
the bracket 3. Tt follows therefrom that the
casing 1 cannot move on the bedplate 2 in
the direction of the turbine axis 6, but a
movement of the casing in the radial direc-
tion can take place owing to the bracket 3
moving on the bedplate 9 while it 1s pre-
vented from movmn 101101t11d1n111y by the
Iink 13. In 16%11ty the bolt 14 turns rela-
tively to the bolt 15 in a circle described

| about the center of the bolt 15. The axial
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movement of the bolt 14 is, however, in-
finitesimal, and only the radial movement
need be considered.

The casing part 12 which forms the cham-

ber for the Steam admitted, and thus 1s the
hottest, 1s connected to the casing part 1 by
means of a practically axial, conlparfttwely
long and thin connecting p‘ut 16, the flanges
17 of which are, on the one hand, connected to
the casing, and on the other hand to a cen-
ral ple ite 18. This connecting part can only
transmit the heat badly from The casing part
19 to the casing part 1, but makes pOSSlble
a oreat 0\1)11]%1011 of the inner hotter part
1L].;111\L11V o the outer colder part, the cen-

al position being at the same time main-
mil']e(l The atnﬂmﬂ box part 19, which 1m
the present ex ample is formed like a valve
plate, 1s connected by means of bo]t% “)O to
the bodplate 9 or to a separate part of the
bedplate forming a bearing. On the other
hand, the said valve plate forms the central
]}mtmn of the already mentioned central
plate 18 provided with central corrugations
or orooves and thus malking possible a slight

racial movement. In that Wway 1o strains
pmdnuun shifting ave transmitted to the
valve plate 19, so that oood working ot the
valve is insured. But even in case there is
no valve plate 19, the method of connection
indicated by means of the central plate is
of ereat 11111)()1L111£ ¢, as 1n that way the cen-
tral position of the stuihng box 1s msured.
The casing cover 21 1s also umnocted in the
nanner i{}lmmn tho %1 bstance of this in-
vention, to the rimg 22 tformimg the * lglbv-
rinth 7 ])ddﬂll“ To t] at end the ring 22 is
connected to the casmg cover 21 by means
of bolts 23 which male possible a certain
play i the radial direction. In order to
obtain an exactly central position of the two
parts, one part, for instance the casing cover
21, 18 provided with guide bolts 24 enga'g-i-ng
with euide slots 25 1 the other part.

Claims.

1. In a radial flow steam turbine, the com-
hination of a bed-plate, a turbine casing pro-
vided with brackets, said brackets resting
upon saicdd bed-plate and adapted to shde
thereon, and connections between said brack-
ets and said bed-plate, permitting the radial
expansion or contraction of said casing, sub-
stantially as described. '

2. In a radial flow steam turbine, the com-

052,318

bination of a bed-plate, a turbine casing pro-
vided with brackets, said brackets resting
upon said bed-plate and adapted to shde
thereon, connections between said brackets
and said bed-plate, permitting radial expan-
sion and contraction, said bed-plate being
provided with a .stufﬁno box capable of mov-
ing radially by expansion, to compensate for
the strains caused by heating, substantially
as cescribed.

3. In a radial flow steam turbine, the com-
bination of a bed-plate, a turbine casing pro-
vided with brackets, said brackets resting
upon said bed- plate and adapted to slide
thereon, and links and bolts yieldingly con-
necting ‘said bed- plate to said brackets, sub-
shmtlallv as described.

4. In a radhal flow steam turbine, the com-
bination of a bed-plate, a turbine casing sup-
ported thereon, a stufiing box adjustably
connected to said casing, and a steam dis-
tributing chamber between said casing and

said stufhno box, so arranged as to permit
racdial movement of the parts, substantially

as deseribed.

5. In a racial tlow steam turbine, the com-
binatien of a bed-plate, a turbine -casing
yieldingly supported thereon, a steam is-
tributing chamber, and a central plate hav-
Ng thin orooved walls connecting said cas-
mge to said dliste 1buting dmmbel substan-
tmlly as clescribed.

6. In a radial flow steamn turbine, the com-
bination of a bed-plate, a turbine casing pro-
vided with brackets yieldingly supported on
said bed-plate, a stuffing box, a steam distrib-
uting chamber, and a “thin walled orooved
plate (*()llll@ttltlﬂ said stuffing box with said
(:,.11.:1.111.1)91. ‘substantmlly as des_cnbed

In a radial flow steam turbine, the com-
”0111.,1{1011 of a bed-plate, a turbine casing hav-
ing brackets movably supported on said bed-
j)latu,, a ring carrying a labyrinth packing,
a1l ylddll]_ﬂ' connections between sald ring
and said casing, substantially as described.

Dated this 26th day of November 1909,

in testimony, that I claim the foregoing as
my- invention, I have signed my name 1n
presence of two witnesses.

- WILHELM HEINRICH EYERHA‘IN

WVH nesses
Worneaar HAaupr
b,

Henry IIASPLR

D9
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