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To all whom it may concern:

"Be it known that I, FREDERICK SAMUEL-’

_8ON,.a subject of the King of Sweden, resid-
.~ ing at Rugb; _
5 tain new and useful Tmprovements in Gov-

erning Mechanisms for Turbines, of which

the following is a specification. .

This invention relates to the governing of
elastic fluid turbines of the type described in
British Patent, No. 19,247 of 1896 in which
‘the governing is effected by -arying the
‘quantity of steam delivered by the inlet

nozzle or nozzles without change in the ratio’

of expansion effected in the nozzles. In
such turbines in order to work with the
maximum economy under varying loads it is
desirable to vary the capacity of the steam
passage in the various stages of the maehine
in proportion to the variation in the quan-
tity of steam admitted to the inlet nozzles
for each load. C

The purpose of this invention is to pro-
vide means for automatically accomplishing
this object and to this end it consists in pro-
viding motor operated valves controlling a
portion of the inlets to one or more of the

stages after the first and in causing these

valves to be actuated autematically so as to
“‘maintain the desired pressures within the
30 different stages of the machine, .
In carrying this invention into effect ac-
cording to one modification as applied to a
two stage turbine, I provide a number of
- glide valves. controlling a-portion of the inlet
assage to the nozzles of the second stage.
E}ach of these valves is normally held closed
by means of a spring operating on one side of
‘g, piston working in a closed chamber fitted
‘to the side of the turbine casing. The part
of the chamber on the other side of each pis-

. the valve-controlled supll)lly chamber of one
.., or more inlet nozzles of the first stage of the
* machine. . The number of valves. provided
-4b.

practice. - . .
""" According “to - another modification, in-
stead of a slide valve for-controlling the inlet
nozzles of the second stage I employ a piston
“valve. . This valve works in a chamber or
casing attached to the side of the turbine and
“-controls -a passage between the exhaust of
_the first stage and a portion of the inlet noz-
56 zle supply chamber of the second stage.

, England, have invented cer-.

_bine,

on the second stage is arranged in accordance |
* with the load conditions to.be fulfilled in

This valve works vertically and in its closed

position is held up against its seat at the end .

.of a ring orening forming part of said pas-
-sage by means of a spring. - The spring is in-

closed within a removable cap through the
top of which an adjusting screw passes by
means of which the spring pressure may be

regulated. - This cap also enables the valve .

to be readily removed from its casing for éx-
amination or repair. ' o :

'On the upper part of the valve chamber,
directly above the valve, is also fitted a cap
forming the cylinder for a small piston the
stem of which abuts against the top of the pis-
tonvalve. Theupper end of this chamberis
connected to the supply chamber of an inlet
nozzle or nozzle section by means of a pipe.

- When the steam supply to this chamber is

cut off the piston ¥alve is held in its closed
position by means of the spring but when

‘steam is admitted to the first stage nozzle.

the pressure passes fo the small cylinder at
the top of the second stage valve casing,

forcing the small piston downwards and.

thereby opening the piston valve against the
force of its controlling spring. = Steam is thus
admitted through the passage from the first
stage to the inlet nozzles of the second stage

controlled by the piston valve, in accord-

ance with the load condition. :

The: accompanying drawings illustrate
means for carrying my invention into effect
as applied to a two stage elastic fluid tur-
igure 1 being a sectional view of part
of a turbine in which the admission of fluid
to the second stage is controlled by a valve
operated by fluid from the inlet nozzle of the
first stage; Fig. 2 is a similar view of a tur-
bine in which the admission of fluid to. the.

‘second stage is controlled by a piston valve

which besides being operated by the high
pressure fluid as in the first modification may.
also on emergericy be operated by the ex-
haust fluid from the first stage, and Fig. 3
is ‘a2 plan . view of a vertical—s‘ﬁaft turbine
showing the arrangement of the admission
and stage valves. T
In carrying my invention into effect ac-
cording to the modification illustrated in
Fig. 1, I provide an elastic fluid turbine of
the type above referred to in which the ve-
locity of .the fluid is extracted in two stages
and caused to operate on two moving ele-
ments or wheels 1 and 2 arranged in scparate
chambers. Steam or other elastic fluid is
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2

admitted to the first stage through an inlet |

valve 3 of any well-known type and passes
through the inlet nozzle' 4°to the wheel 1.
After having passed through and eperated
on the wheel or wheels In the first stage the
fluid passes through the nozzles-5 into the
second stage. Some of these nozzles 5 how-
ever are controlled by wvalves such as the
slide valve 6 normally held clesed by the
action of a compression spring 7 surround-
-ing the valve rcd 8. This valve rod passes
into a hollow cylindrical casing 9 secured
in any suitable manner in or formed integral
with the turbine casing 10 and provided with
a closing cap 11. Mounted within this cap
on the ‘end of the valve rod 8 is a piston 12
which slidingly fits the interior of the casing
9 or cap 11 and against the inner side of
which the spring 7 abuts so as normally to
hold the valve 6 in its closed position. The
interior of the casing on the opposite side of
the piston from the spring is in communica-
tion through the pipe 13 with the fluid space
14 between the inlet valve 3 and the nczzle
4 of the first stage. ' ’ ‘

It will be seen from the above c-lescri‘pti_on (

that when the inlet valve 3 is closed, no fluid
can pass through the pipe 13 to the outer
side of the piston 12 and the spring will held
the-piston in its outermost position there-
by maintaining the valve 6 closed. If how-
_éver, the load on the turbine be increased so
as to cause the valve 3 to open, some of the
working fluid will pass through the pipe 13
to the interior of the casing 9 on the outer
side of the piston. - This fluid acting on the
piston overcomes the pressure of the spring
and causes the valve to uncover or partly
~uncover the inlet nozzle 5 of the second stage
thereby - accommodating for the increased

volume of fluid admitted to the first stage,”

by the opening of the valve 3, by providing
increased passage area to the second stage.
It is to be understood that the valve 3 may
only control the admission of fluid to one
inlet nozzle or to a’grcup of nozzles, and
similarly, the valve -6 may also control, one
or a group of nozzles admitting fluid to the
second stage of the turbine. L

In the modification illustrated in Fig. 2,

" the valve controlling the admission. of fluid

.56

from the first to the second stage is provided
with a separate housing or casing 15 secured
to the turbine casing. - Inside this casing is
a spring pressed piston valve 16 which is
adapted to control the passage of fluid
through a port 17 leading ‘to the inlet noz-
zles of the second stage. The upper end of

" this piston valve is directly in communica-

60

65

tion with the exhaust side of the first stage
of the turbine through a port or passage 18
but the spring controlling it is so adjusted
that normally it maintains the piston valve
on its seat against the pressure of the ex-

haust. Should however the pressure of the.

vaives controlling
- stage are operate:

872,377

exhaust 1n the first stage rise beyond a pre-
determined amount the spring will be over-
come causing the piston valve to move
downwards and to uncover the passage to
the nozzles of 1he second stage, thereby re-
iieving the pressure of the exhaust. Mount-

‘ed. directly in line ‘with the piston valve 16 is

a cap or cylindrieal casing 19 the lower end

of which 1s open to the passage 18 and the

upper end of which is in commuriication with
the fluid space 14 through a pipe or passage
13.  Siiding in this casing is a piston 20 pro-
vided with a stem 21 adapted to engage with
the upper end of the pision valve 16. Tl

s?ring 7 controliing the piston valve is prefer-
ably made adjusiable so that the vaive can be

_made to open at any predetermined exhaust

pressure.  The operation of this modifica-
tion is practically the same as described above

with reference to the first mosification viz:-—

When valve 3 is opened to admit more {luid
to the nozzles of the first stage, some of the
fluici passes through the pipe 13 to e upper
side of the piston 20 causing it (o move
downward and with it the piston valve 16
through the pressure of the piston stem 21
on its upper side, thereby uncovering the
port 17 and allowing flutd to pass from the
exhaust side of the first stage through pas-
sage 18 and port 17 to the inlet nozzles of the
second stage. o ,

Although I have deseribed my invention
as applied to a two stage machine it willthe
obvious that it is equally appiical:le to the
control of the various stages of a machine
having more than two stages.- It wiil fur-
ther ke obvious that without departing from
the spirit of the invention instead of actuat-
ing the stage controtling vaives by fluid pres-
sure these valves may he otherwise auto-
matically actuated. Forexample where the
‘the nozzies on the first
by electromagnets, simi-
lar electromagnets may be conveniently em-
ployed for Operating the valves Letween
stages, the electromagnets of the first and

1

‘succeeding stage valves being interlockes in

a manner obvious to those skiiled in the art.

In Fig. 3, which shows a plan view of a
vertical-shaft turkine, 22 represents the gov-
ernor-inclosing dome directly over the main
shaft. Steam or other elastic fluid is ad-
mitted to the turbine by the branched con-
duit 23. Steam from the conduit enters the
chests 24 containing the individual and sep-
arately actuated valves 3 which regulate the
admission of motive fluid to the first-stage
nozzles 4. 25 and 26 represent stage valves
located Tn a common casing which control

the passage of steam or other motive fluid

from the first to the second stage. These
valves may be located directly under the ad-
mission valves or displaced therefrom. 27
and 28 represent stage valves located in in-
dependent casings which contiol the passage
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B example between the second and third stages
-of a four-stage machine.

" and in what manner the same is to be per-
formed, I declare that what I claim is —

- 10

. motive fluid through one of the stages, and &

15

" seat.

20

“between two or more stages, said valve or
-valves operating automatically in accord-

_'25

- of the first stage, substantially as described.
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- tially as described.
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-creased or decreased as the conditions of serv-

‘said valve receiving its operating fluid when

‘hereinbefore referred to, a motor-operated
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of steam betweeu successive stages, as for

{ ) The number of
stages provided with.these valves can be in-

ice demiand. ‘
' Having now particularly described and
ascertained the nature of my said invention,

1. A turbine divided into stages with
wheel buckets for the stages, in combination
vith a valve for controlﬁng the passage of

fluid actuated valve controlling the passage
of motive fluid through another stage, the

the- first mentioned valve moves from its
2. In a multi-stage turbine of the type

valve or valves controlling the fluid passage

‘anice with the pressure within the valve con-
trolled supply chamber of a nozzle or nozzles

3. In a multi-stage turbine, of the type
hereinbefore referred to, a motor-operated
valve or valves controlling the fluid passage
between stages said valve or valves being
normally held in the closed position by means
of a spring and opened by means of fluid pres-
sure admitted from the supply chamber of a
nozzle or nozzles of the first stage, substan-

4. A turbine comprising wheel buckets

and. fluid-discharging devices. arranged in |

stages, in combination with a stage valve
which is normally operated by high-pressure
fluid but which opens automatically upon an
increase in stage pressure above a certain
amount. . .
5. A turbine comprising wheel buckets
and fluid-discharging devices arranged in
stages, a stage valve which opens under a pre-
determined increase in stage pressure, a
means for normally opening said valve by
motive fluid' of a pressure above that of the
stage, and a means for controlling the action
of the motive fluid of higher pressure.
" 6. A turbine divided into stages, with
wheel buckets and discharging devices for |

‘wheel buckets and dischargin

8

the stages, in combination with a plurality of
valves controlling the passage of motive fluid
through one of the stages, and a plurality of
successively operating stage valves which are
moved by fluid pressure, the stage valves re-
celving their actuating fluid when the first-

“mentioned valves move from their seat.

7. A turbine divided into stages, with
devices for
the stages, admission valves for the high-
pressure stage, valves between stages which
are normally- governed by the admission
valves, the said stage valves also opening in
response to a definite increase in stage pres-
sure, and means opposing the opening of the
stage valves and causing them to operate
successively..

8. A turbine comprising wheel buckets
and fluid-discharging devices arranged in
stages,in combination with admission valves,
stage valves automatically opening under
abnormal stage pressure, means responding
to high pressure for normally opening the
stage valves, and a device for closing each of
the stage valves irrespective of whether it is
opened by stage or high pressure. A

9. A turbine divided into stages with
wheel buckets for the stages, in combination
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with a valve controlling the passage of mo-

tive fluid through a stage, a second valve con-
trolling the passage of motive fluid through
another stage, a fluid actuated motor for
moving the second valve in one direction, a
mechanical motor for moving it in the oppo-
site direction, and a conduit leading to the
fluid actuated motor which is controlled by
the first mentioned valve. ‘

10. A turbine divided into stages with
wheel buckets for the stages, in combination
with a nozzle, a controlling valve therefor, a
stage nozzle, a stage valve controlling it, a
fluid actuated motor for moving the stage
valve in one direction, a spring for moving it
in the opposite direction, and a conduit that

communicates with the motor and the first

mentioned nozzle at a point between its con-
trolling valve and the point of discharge. -
In witness whereof, I have hereuntoe set
my hand this 23rd day of May, 1905.
- FREDERICK SAMUELSON.
Witnesses:
MarsHAL HALSTEAD,
ErnEsT HARKER.
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