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- UNITED STATES PATENT OFFICE.

JOSEF KARRER, OF ZURICH, SWITZERLAND, ASSIGNOR TO THE FIRM OF MASCHINENFAB-

 No.930,766.

To all whom 1t may concersn

RIK OERLIKON. OF OERLIKON,

NEAR ZURICH, SWITZERLAND.

~ STEAM-TURBINE.

| Sp e.ciﬁc _a;'tibn of
| :'-A'pjalicﬁatinn filed March 1,

Letters _P&tent.  Patented Atig.- 10, 1909.
1909. - Serial No. 480,776. '

- Be 1t known that I, JosEr KARRER, a

citizen of the Republic of Switzerland, re-

siding at Sihlstrasse 48, Zurich, Switzerland,

have invented certain new and usefatr Im-

provements in Steam-Turbines; and I do

~ hereby declare the following to be a full,

. )

. clear, and exact description of the invention,
such as will enable others skilled in the art

to which it appertains to make and use the

‘same, reference being had to the accompany-

ing drawings, and to letters or figures of

. part of this specification.
i5

reference marked thereon, which form a

The exhaust steam from 'inter-ﬂiittehtly_

‘working sources such as winding engines,
has been used in supplying heat-accumula-

~tors and thence to exhaust steam turbines,

-9

The disadvantages of such plants are that
when the supply of exhaust steam stops for

-a considerable time, especially when the con-
-densation of the exhaust steam turbines fails

to act, the plants become incapable of work-

25

ing. -For this reason live steam turbines,

which obviate the above disadvantage, have
recently been placed ahead of and arranged

 to discharge into the exhaust steam tur-

~.bines, so that the live-steam turbines may be |
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placed 1n operation when the exhaust-steam
supply fails. Such an arrangement of com-
bined live- and exhauststeam turbines possess, -

however, the disadvantage that they have a
low eiliciency when operated as live steam

turbines, only because the sectional areas

for the flow of the steam through the low |-

‘pressure (exhaust steam) turbine is much
- too large for the case when the plant is

operated with live steam only. Supposing

“for example, that a combined live and ex- |
‘haust steam turbine plant has a maximum

- output. of 1000 kw. If such a plant 1S sup- .
- plied by exhaust steam only, it works eco-

the available quantity of heat of the live | to Fig. 6 of a modification.

nomically. If we assume for example that

steam is twice that of the exhaust steam,

the cross sections of the steam passages or

~ nozzles for the high pressure turbines would

~ have to be dimensioned for 500 kw., as the |
- low pressure turbine also furnishes 500 kw.

i

50

If now the supply of exhaust steam fails

‘completely, so that live steam only has to be

- used for a shorter or longer time, this high

- -pressure steam works very b‘adlgr
“pressure part, and does not yie

55

in the low
d itS ma-X_ir-_

-empties.

mum of aV'ﬂ?il&blefwiirk -as the cross sections -

of the steam Ijéssages in the low preésure-

turbine are calculated for 1000 kw., that is
to say they are twice as large as they ought

to be. Now it is true that the cross sections
of the steam passages in the figh pressure

40

parts might also be calculated for 1000 kw.,
8o that they would correspond to those in -
the low pressure part, but in such case the

~whole plant would be twice as large at 1000
kw. out-put as it ought to be, that is to
-1t would again work very badly.

SdY,
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- “The object of the present invention is .tlo. ”

obviate the above disadvantages. -
The invention consists in supplying ex-

haust steam from an intermittently operat-

ing engine or the like and dividing it up

into two or .more parts, to supply one or

more exhaust steam turbines or two or more -

70

parts of an exhaust turbine and adding a o

high pressure turbine, the sectional areas of
the nozzles or passages for the flow. of the
‘steam of which high pressure turbines are.so

75

‘dimensioned, that they suit the sectional

areas of that part of the exhaust steam tur-
bine, into which the high pressure turbine

. Referring to the dr:
invention in which like parts are similarly
designated, Figure 1 is an .elevation of a
turbine plant showing two exhaust steam
‘turbines in conjunction with a high pressure
steam turbine for driving an electric gener-
ator, Fig. 2 is a vertical %ongitudina,l section

of a portion of Fig. 8 showing the junction

of the high pressure and the exhaust-steam

turbines. - Fig. 3 is an elevation similar to

Fig. 1 of a modification. Fig. 3*is a vertical

drawings illustrating my
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cross section of Fig. 2 through lines d, d.

Fig. 4 is an elevation of a further modifica-
tion. Fig. 5 1s a vertical longitudinal sec-
tion of Fig. 4 similar to Fig. 2. Fig. 6 is a
vertical cross section of Fig. 5 through lines

90

¢, . Fig. T 1s a vertical eross section similar

~ Referring to Fig. 1, in which I have
shown a 1000 kw. combined live and ex-
haust steam turbine plant. The exhaust
steam from any suitable source is supplied to
two separate exhaust steam turbines N, and
‘N, to develop the full power of 1000 kw. to
drive an electrical generator or the like; the

100
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exhaust steam flows from a main pipe a

‘through the pipes 5, and b,. to the exhaust

steam turbine. :Ahead of the exhaust steam -

turbine N;-is placed a high pressure turbine

110



&2

H, the sectional areas of the mnozzles or

- steam passages of which are calculated for

~cut off valve. As

10

. Tull power with the. best efficiency, as the |

20

25

~exhaust

the cylinder N,. The

the same volume of steam, as the sectional
areas of the steam passages of the turbine N,
and adjoin the latter. The high pressure
turbine H receives live steam from the
pipe ¢ which is provided with an inlet or
1 the available quantity of
heat of the live steam is about twice as oreat
as that of the exhaust steam, -the live steam
yields 500 kw. in the turbine H and 500

kw. in the exhaust steam turbine N,. Con-

sequently, if for any reason the supply of

may be fed with live steam and can give the
cross sections are calculated accordingly.
This plant works economically therefore with
both live and exhaust steam. A further ad-
vantage may: be obtained by conducting the
exhaust steam first through the turbine N,
and only at a load of over 500 kw. through

turbine then works
economically even under half load.

~Referring now to Fig. 2, ‘which shows a
simplification of structure from that shown

“1n Fig. 1, the exhaust steam turbines N, and
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‘passages

N, vwhich are shown in Fig. 1, as separate
are combined into a single turbine N in Fig.

3, the exhaust steam is nevertheless supplied

separately, through the pipes &, and o, s the
fixed blade rings of the turbine N.are so

constructed that the passages for the steam
~from two concentric zones, are separated

from one another; (see Fig. 2) the outer

correspond to those of the turbine
N, and

~turbine N,.  The exhaust steam flowing

40

through N, and N, acts upon the blades of
the same rotor. The cross section of the

- passages of N, correspond in their turn to

45

- through the passages N,

o0

- loss by leakage in

55

the cross section of the passages of the high
pressure turbine H, see Fig. 8. If, there-
fore, for any reason live steam has to be
used, this may be done here in an economical
manner. The live steam flows through the
high pressure turbine H. and afterward

of the low pressure
turbine N. The turbine It N therefgre pos-
sesses all the advantages of the turbine H N )
and N, of Iig. 1, but is considerably cheaper
and occupies consideruably less room. The
the low pressure steam
exhaust steam turbine N, from the passages
N, to the passages N, is very small, be-
cause the width s of the gap is very small
compared with the height or radial length A

~ of the blades of ‘the rotor and this loss of

60
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than the gain _
the idle running of the rotor of turbine N,

efficiency is at all events conslderably smaller

secured by doing away with

of Fig. 1. _ * |
Figs. 4 to 6 show another arrangement.
rotors of the turbines N, and N, of

Iig. 1 are again combined into a single

lower half into N,.

steam should fail, the turbine H N, |

| flows through all four

steam flows through the hi |
bine and afterward through only two seg-

the inner ones with those of the |

930,766

cylinder N. - The guide passages are how-
ever. not arranged in two concentric zones:
the steam traverses them on their entire
height 4, Fig. 5.
m the part N, works separately from the
steam 1n the part N,: this is obtained by
transtorming for instance the upper half
of the turbine N into the part
The guide passages in
the upper halt ave
those m the lower half. 7, leads the steam
to the upper half and b, to the lower half
of the exhaust steam turbine N. When the
turbine 1s worked by exhaust steam, the
whole rotor of turbine N is in o eration;
if there is no exhaust steam availa ble, then
live steam flows
turbme H and thence through the low pres-
sure part N, of the exhaust steam turbine N.
The guide passages in the low pressure ex-
haust steam turbine N may, of course, be
divided up into more parts, or segments say
four, for example (see Fig. 7). The ex-
haust steam enters through the pipe & and
segments of the low
pressure exhaust steam turbine; and live
high pressure tur-

ments of the low pressure turbine. Other
combinations may also be made, in all of
which the essential feature will be, that a
high pressure turbine is placed ahead of the
low pressure or exhaust steam turbine, the
sectional areas of such high pressure tur-

‘bine being calculated for the same volume

of steam as those parts of the low pressure

turbine, - through

passes. '
I claim :—

1. The combination with a turbine operat-
g by live steam of a plurality of turbines
operating by exhaust steam, said live steam
turbine -:Tischarging into less than the whole
number of said exhaust steam tarbines.

2. The combination with a turbme operat-
ing by live steam of a turbine operating by
exhaust steam and divided into a plurality

suttably separated from

which live steam also .

Nevertheless, the steam

70

N, and the

76
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through the high pressure
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100

105
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of parts, said live steam turbine discharging

1nto less than the whole number of parts of
said exhaust steam turbine.

steam turbines, said high pressure turbine

~discharging into less than the whole number

of saild exhaust steam turbines, and that ex-
haust steam turbine or those exhaust steam
turbines into which the high pressure tur-
bine exhausts being designed to accommo-

| date the steam entering from the high pres-

sure turbine. _
4. In combination -a high pressure live

steam turbine and an exhaust steam turbine

divided into a plurality of parts, said high

116
- 8. In combination a high pressure live’
steam turbine and a plurality of exhaust

120

125

pressure turbine. discharging into less than

‘the whole number of parts of the exhaust

130
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‘being designed to accommodate the steam

 which the high pressure turbine exhausts
being designed to accommodate the steam

steam passages or nozzles of the exhaust
15 , |
 zones by suitable partitions, so that the parts
~form a plurality of co-axial ¢ylinders.
- 6. In combination a high pressure live

“and that or those segmeéntal parts into which

. 930,766

steam turbine, and that part or parts-'_into_ |

whieh the high pressure turbine exhausts

entering from the high pressure turbine.

5. In combination a high pressure live
" steam turbine and an exhaust steam turbine

divided into a plurality of parts, said high
pressure turbine discharging into less than
the whole number of parts.of the exhaust
steam turbine, and that part or parts into

entering from the high pressure turbine, the-

steam turbine being divided into concentric

steam turbine and-an ‘exhaust steam turbine
divided into a plurality of segmental parts,
said high pressure turbine discharging into
less than the whole number of said seg-
mental parts of the exhaust steam turbine,

the high pressure turbine exhausts being de-
signed to accommodate the steam entering
from the high pressure turbine.

7. In combination a high pressure live |

steam turbine, and exhaust steam turbine |

parts .opérating and separately supplied

3

with exhaust steam, said live steam turbine

discharging into less than the whole number
of parts of said exhaust steam turbine, and
that part or parts into which the live steam

turbine exhausts being designed to accom-

modate the steam from the live steam: tur-
bine. SR |

8. In combination a high pressure live
| steam turbine, and an exhaust steam turbine

divided into a plurality of parts, a single
casing for both of said turbines, means to

separately supply the several parts of the

exhaust steam turbine with exhaust steam,

caid live steam turbine discharging into less

than the whole number of parts of the ex-

39
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haust steam turbine and that part or those
parts of the exhaust steam turbine into

which. the live steam turbine discharges be-

ing designed to accommoddte the steam
entering from said live steam turbine.

~ In testimony that I claim the foregoing as
my -invention, I have signed my name in
%pre:-t-;en_ce. of two subscribing witnesses. |

Witnesses:
E. C. REDINGER,
JOSEPH SIMON.
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 JOSEF KARRER.
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