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 UNITED STATES PATENT OFFICE,

| . GEORG FOENER, OF BERLIN, GERMANY, ASSIGNOR T0 GENERAT BLECTRIC COMPANY )

: :.,}To. c_zl/‘lgwké'm' it may concern:

~Be it known that I, Grore- Fornur, 2

” '_ subject, of the King of Prussia, residing at

.‘»5

" Berlin, Germany,

Ger have invented certain new
and useful Improvements in, Utilizing Ex-
vha’u_st-Steam‘m Turbine Plants, of which

- the following is a specification.

-, The “Present .nvention relates ‘to steam
- - power plants in which steam igs drawn off
10,

from one or more intermediate pressure

-points in a turbine after it has performed

work in said turbine ‘and has had its pres-

;. sure reduced to-a greater or less extent, .

15

The object. of my invention is to provide
a turbine and a governing mechanism there-

Afor_ of improved construction whereby the

'. steam- will be effectively and ecenornically

‘20

utilized, both in. driving the turbine and ifs.

load and in furnishing steam. for heating

-or_other indueirial purposes.

“In carrying out my invention, a “multi-

" stage turbine of any suitable type is pro-

2B

. on the

,30

. same

vided. . The turbine may with advantage
act on the impulse plan. ~The turbine com-
prises two elements, 2 main high pressure
element,.through which steam passes on. its
way.to the heating or other device or de-
vices,.and. a supplemental element operating

a

mixed pressure plan that is connected

to a condenser.. The rotors of the main and

- supplemental elements are mounted on the

shaft and 'in such manner, that the

i -.thrust, on one is-balaniced -to a greater or

35

1; -less extent by the thrust on the other. - The

fq?erning ‘mechanism is so arranged that

live steam is supplied to the main element

o only so long as it is capable of bandling the
.load and:supplying the necessary amount of

.40

-ever, the load ¢o ’
.. 18 admitted to the mixed

- steam to. the heating system. When, how-

mditions require, live stesn

" “mental element, and the latter will then

45

] | l540':

assist the' main element in driving the logd

.on.the shaft.” One of the stages of the

mixed ‘pressure turbine receives steam from

. the ‘exhaust of the high pressure portion.

..~ This supply may be controlled by hand or
- automatically as is desired. The admission
" of ‘steam. to the-turbine as a whole 'is con-

Dl

trolled by a speed governor driven by the

shaft and also by means of valve mechanism

that is sensitive to variations in the shell or
‘wheel casi%% pressire of the high pressure
portion. ' The valve mechanism is so ar-

A ‘CORPOR"ATION OF NEW

Specification of Letters Patent.
 Application filéd February 7, 1012, Serial Ho. 675,339,

shows

supplied to the turbine by

‘buckets by nozzles

pressure or supple- | valve 16,

 the steam pressure existing in the _
~Steam 1s admitted to the

"is connected to it

YO@K '
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Tanged that the valve for the main high
pressure element or portion must be fully .
cpened before the governor opens the pas-’
sage or passages conveying live steam.to the:
mixed pressure element or
= 80
The invention is diagramm'atically illus. * -

suipplemental
portion.

trated in the accompanying drawing, which
& turbine and its valve mechanism in
axial section. ' ,

On the common shaft 1 are mounted the
wheel 2 of the main high pressure portion,
and the wheels § and'4 of the supplemental
mixed pressure portion, the said wheels be-
Ing inclosed in suitable casings or shells 5
and 6. Steam at any suitable pressure is
the inlet pipe 1.

55

85

70

The exhaust from the high pressure por- -

tion is discharged by the conduit 8 to the
heating system, and’ the exhaust from - the
mixed pressure turbine is delivered by the
conduit 9 to the condenser 10.

75.
Each of the -

wheels is provided with two or moreé rows,

of buckets between which TOWS

are inter--

mediate buckets for reversing the dirvection' -

of the steam. . Steam is supplied to the’
11 of any suitable con-

struction. .

12 indicates a speed governor that is
driven by the turbine shaft through suit-
able gearing. This governor actuates the
throttle valve 13 directly or indirectly as is
desired. This valve has g double purpose.
Tnat is to say, it controls the passage of
steam through the conduit 14 to the bigh
pressure portion of the turbine, and also
controls the passage of steam to the mixed
pressure portion of the turbine through the
ports 15 showm in dotted lines. In the pipe
14 connecting the parts of the turbine, is &
in this case hand operated, by
means of gvhich the high pressure portion
can be cut out of service,, . ‘ :

17 indicates a wvalve fur controiling the

admission of steam to the high pressure por- .
100

tion. This valve is attached to the piston
18 contained in the cylinder 19. A spring
20.tends to open the valve at all times against
cylinder
above the piston.

cylinder above the pistorn by the pipe 21 that
and to the shell or casing
of the high pressure portion of the turbine.

It will thus be seen that any steam which

&y
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_gets’into_the hi I pressure portion of the
.machine is subject to the control, first,
speed responsive device, and second, of a
‘pressure Tesponsive device, the latter being
an important feature for the reason that the
amount of steam taken by'the heating: sys-
tem generally bears no relation to the load,
and hence to the speed of the turbine. The

-alves 13 and 17 are so arranged that the
to the supple- |

former does not admit steam
mental Inixed pressuze portion until the
valve 17 is fully
case when the load ‘on the turbine is too
great to be handled by the bucket ~wheel 2

10

15
" flows through the conduit 14 under the con-
trol of valve 22 and acts on the low pressure

wheel 4. By using the nozzle 2+ and dirvect-

ing the steam therefrom against the first

wheel, a certain amount of useful work is
obtained thervefrom although the wheel is
not designed to receive low pressure stean.
Owing to this fact, I omit the intermediate
buckets in front of this nozzle. :
. By reascn of the arrangement of the pipe
14* “the main high pressure portion of ‘the
turbine can be- used in conjunction with the
supplemental element when the heating gys-
tem is shut off: This arrangement also has
. p the advantage that when the requirements
of the heating system are small, steam from
the high pressure portion can be utilized in
the mixed pressure portion, and excessive

_heating of the parts of the high pressure
35 portion due to friction are avoided, by rea-
son of the continuous flow of steam.

When the high pressure portion is cut out
of service by closing the valve 16, it is desir-
‘able to connect thie conduit 8 and the pipe
95" leading to the heating
pipe 26 containing a

,20

25

490
. condenser by means of
hand-eontrolled valve
leading to the heating system is a shut-o
valve 28 of any suitable construction.
TWhen the conduit and the pipe 95 are con-
nected to the condenser, the valve 22 in the
conduit 142 connecting the parts of the tur-
bine, should be closed. Under these condi-
tions the wheel 2 rotates in a vacuum there-
by reducing the. rotation losses and the
wheels 8 and 4 operate as a high pressure
condensing turbine. -
T accordance with the provisions of the
patent statutes, T have described the princi-
ple of operation of my invenfion, together

45

50

55

with the apparatus which 1 now consider to

represent the best embodiment thereof; but
T desire to have it understood that the appa-
ratus shown is only illustrative. and that the
imvention can be carried out by other means.
 What I claim as new and desire to secure
by Letters Patent of the United States, is:—
1. In combination, a turbine comprising a

. high pressure clement in which the steam
85 expands to the permissible lieating pressure,

. 60

of a

opened. This would be the
and such steam as exhausts from it and

! .
for 'heating purposes,

system with the’

97. In the pipe 25 |

~which said steam

" 1,020,353

a mixed pressure eleiment supplementing the
work of the former in driving 4 load, a con-
duit connected to and receiving the exhaust
from the high pressure element for heating
purposes, means for supplying a portion of
the exhaust steam. from:
element to the mixed. pressire elements
means for supplying high pr & steam to
the high and mixed pressure elements.

"9, Tn combination, a turbine comprising a
high pressure element in which .the steam
expands to the permissible heating pressure,
a mixed pressure element supplementing
the work of the former in driving a load,
means supplying low pressure steam. there-
to, a condnit contiectéd toand recelving ex-
haist steam from the high pressure element
J a regulator sensitive
to the pressure of the steam entering the
conduit for controlling. the admission of
steam to the high pregsure element, and a

- speed’ governor for controlling the admis-

sion ‘of high pressure steam to the mixed

" pressure element. .

3. Tn combination, a turbine comprising
a high pressure element anid a mixed pres-
sure. €lement, ‘a conduit receiving exhaust
cteam from the high pressure element, con-
trolling valves for both elements, that for
the high pressure element receiving steam
after it has passed through the controlling
alve of the mixed pressure element, a
speed governor that controls the valve of
the mixed pressure element, and a pressure
sensitive regulator for the valve of said high
pressure element. ) o

4 In a steam plant in which steam is
drawn off for industrial purposes, the com-
bination of a main turbine element through
which said steam passes and performs work,
a supplemental turbine element, means for
admitting steam thereto culy when said
main element cannot carcy the load, and a
condnit that receives steam from the main
turbine for industrial purposes. -

5 Tn a steam plant in which steam is
drawn off for industiial purposes, the com-
bination of a main turbine element through
passes and performs work,
a conduit receiving steam ‘therefrom, a sup-
plemental turbine element, a_throttle valve
which admits steam to the main element up
to the point where it is operating at full
capacity and thereafter admits steam to the
supplemental element, and a speed governor
for controlling said valve. . )

6. ITn a steam plant in which _
drawn off for industrial purposes, the .com-
bination of a main turbine element throvgh
which said steam passes and performs work,
a supplemental turbine element mounted on
the same shaft as the main element and hav-
ing its thrust opposed thereto, a- throttle
valve that is common to both elements and
arranged to supply the main element. up to

steam is

the high pressure- 0

75

80

. 8%

90

100

105

"110

115

120

125

130



1,020,358

~its full capacity and thereafter to admit

steam to supplemental element, and a con-
duit for conveying exhaust steam from the
majn element toa stage of the supplemental
element

7. In combmatlon, a’ main turbine ele-

ment, a staged supplemental turblne ele-
men‘f, a conduit connected to and receiving.

..exhaust. steam from the main element for

. 10

16

" 20

25

heating purposes, a condenser conneoted to
- the supplementaf element, means for sup-
plying high pressure steam to either or both
-elements, and a-conduit for conveying ex-
‘haust steam from-the main element to a low

pressure -stage of the supplemental element.

.8. In combination, a main turbine ele-
.ment, a’ staged supplemental. turbine ele-

ment a conduit connected to- and receiving
exhaust /steam from the main element for
heating purposes, a_condenser connected. to
the ‘supplemental element, means for sup- |
plying high pressure steam to elther or both

elements, 4 cariduit for conveying-exhaust |-

steam from the main element to a low pres-
sure stage of the supplemental element, and |
‘a2 conduit for connecting the casing: of the
mam element to-the condenser when rt is

8

running under certain’ coﬁdltlons to reduce
rotation losses.

9. In a system of the character descrlbed,
‘the combination of a main element, a sup-
" plemental element, a conduit that receives
steam from the main élement. for industrial
‘purposes, -a  conduit conveying .exhaust.
steam from the main element to a ‘eorre-

‘sponding pressure stagé in the suPplemental,

30

35

_element, and means for- supplymg hlgh pres- -

‘sure steam to both ofsaid elements.

~10. In a system of the character descnt)ed

the combination of -a main element that re-
ceives fluid from éne source only(i

‘mental element that recelves fluid from the

same source- as the main element and also .

a supple:’

40

.Teceives exhanst steam fromr said main ‘ele-

ment ‘and operates’ on the mixed ‘préssure
plan, and a speed governor means that con-
trols the admission of fluid from. the source
.to bothi of ‘said elements. .
In witness whereof, I haye hereunto set
my hand this 20th dav of January, 1912.
. GEORG FORNER.
Wltnesses. _ .
Ericu UBERLEE,
Oscar Enerta. .
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