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To all whom it MAY CONCErn.:

- Be it known that I, Auserr S. A NDERSON,
8 citizen of the United States, residing at

Schenectady, county.of Schenecta dy, State
of New
and useful Improvements in (Governing
Meéchanism for Turbines, of which the fol-

lowing is a specification, '

The present invention relates to govern-
ing mechanism for “elastic-fluid turbines,
and 1s directed more | specifically to the
valves which control the passage of motive
fluid between stages in response to changes
i Huid pressure. L

L'he object of the invention'is to improve
the construction and operation of these stage
valves, whereby they

- narrower limits than heretofore, and this
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with smaller opposing springs and parts of
decreased size. L
In the accompanying drawing which

lustrates one of the embodiments of my |

wnvention, Figure 1 is a partial axial section
of an elastic-fluid turbine; Fig. 2 is a plan
view of the valve casing showing two valves

mounted therein; and Kig. 3 is a plan view

of a vertical-shaft turbine. __
1 represents the casing of a turbine which

is divided into wheel compartments . or
~stages by one or more diaphragms 2. In

each stage is a wheel 3 having one or more
rows of buckets. Between each two rows
of wheel buckets 4 are intermediate buckets
5. Steam or other elastic fluid is admitted
to the machine by a valve chest.¢ containing
one, two, three or more admission valves
(not shown) that operate in response to any
suitable form of speed governor. The mo-
tive fluid is admitted to the second stage,
as well as to the subsequent stages where
the turbme is provided with more than two
stages, by stage nozzles 7. Of these nozzles

OF nozzle sections there may be one, two or
more for each stage. Some of these nozzles |

are or may be normally open while the re-

mainder are controlled by stage valves 8 re-

sponding automatieally to changes in stage
pressure. Where two or more valves are
provided for a given stage they preferably
and usually operate successively, but they

‘may operate sumultaneously under certain
conditions, '
For convenience the specific construction °

of a valve will be described in eonnection

with one stage, but it is to be understood

York, have invented certain new -

will operate within

_'tlmt_thé invention is not so limited. Fx-
tending outwardly from the wheel chamber
through the casing is a passage 9 which

communiecates with a chamber 10 in g valve

casing 11 bolted or otherwise secured to the
wheel casing. It is desirable but not essen-
tial to make the casing removable, since it
reduces the cost of manunfacture and renders

the parts of the turbine more accéssible;

Extending parallel or substantially so to

the passage 9-is a second passage 12 one end

of which discharges into a segmental chamber
18 that supplies steam or other motive fluid
to the sections of a siage nozzle or other

fluid-discharging devices, while the other

60

end communicates with a chamber 14 in the

vaive ‘casing located below the valve seat
15. The valve seat is made removable so
that it can readily be replaced. Iingaging
the under side of the seat is the valve 8
having a double area, that is to say, when
the valve is closed a certain definite area

18 exposed to the pressure of the fluid in the

first stage and the said area plus a certain
additional area when the valve is open.
The object of this feature is to prevent wire
drawing of the motive fluid. .

In the valve casing is a sleeve or lining 16

“heldr in place by the head 17 bolted to the

under side of the casing.. .ocated within
the sleeve is the guide 18 61 the valve and
an adjustable abutment 19, the latter being
carried by the adjusting screw 20 extend-
ing through the head 17.” Between the valve
and the abutment is a compression Spring
21 or equivalent means which, by reason of
the balancing piston to be referred to later,
15 shorter and of less power than heretofore

- used for this purpose under like conditions

of operation. The adjusting screw is ex-

‘tended up into the interior of the valve to

form a stop 22 to limit the extent of open-
ing of the valve. - -

Mounted on top of the valve is-a stem 23
and carried thereby is a balancing piston
24, the latter being located in a removable
cylinder .25 mounted on the valve casing.
The cylinder is extended to form a head
through which the end of the stem projects.
Mounted on the head is a pointer 26 which
by comparison with suitable marks on the
stem will show the position of the stage
valve. -~

In a torbine of the character described

| there are changes in pressure due to fluctua-
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tion in load and alse {o a certain extent by
reason of changes in pressure of the source
of supply. In order that the elfect of these
cariations may be minimized the cylinder
s space on the side of the balancing piston
away from the stage valve is connected by
a passage or passages with the under side of
the stage valve. This is accomplished by
forming a chamber in the head 27 communl-
10 cating with the vertically extending pas-
sage 98, the latter communicating with the
space below the abutment and the pipe 29
tapped into a stage of lower pressure.
Since the valve under discussion countrols
15 the passage of fluid between the first and
second stages, T prefer to coimeetl the pipe
to the second stage.' It will be noted that
-he passage 28 is common to both valves 11
 the casing as shown in Fig. 2. This simph-
90! fies the construction. The arrangement o1
the parts just described has been found to
be a suitable one and for that reason has
been illustrated, but the invention 1s not to
be understood as being specifically limited
95 thereto unless so stated in the claims.
Considering for the moment the action
of one valve, its action is as follows: When

wr

Auid is admitted to the turbine 1t flows

“through the inlet nozzles or other devices
30 and buckets of the first stage and 1n so
doing produces rotation of the wheel and
the supporting shaft. The fluid under pres-
sure in the first stage immediately fills the
passage 9 and the chamber 10 communicat-
35 1ng therewith, thus subjecting the under
side of the balancing piston and the upper
surface of the stage valve 8 to the same pres-
sure. The fluid which enters the second
stage through the nnvalved nozzles or other
40 discharging devices rotates the second stage
wheel and also fills the wheel compartment
with motive fluid. at a pressure somewhat
lower than that in the first stage. This
pressure is immediately communicated by
15 the pipe 29 and the passage 28 to the cham-
ber above the balancing piston and also to
the under side of the stage valve so that
changes in pressure in the second stage cor-
respondingly affect the piston and the

50 valve. The arcéa of the piston 1s somewhat

Jess than that of the top of the valve, so
that while there is a cerfain tendency for
the piston to seat the valve there 1s a greater
tendency due to the greater arvea of the top

55 of the valve for the latter to open. This
tendency for the valve to open 1s counters-
halanced by the compression spring 21 under
it until the pressure n the first stage 1n-

. creases to a point where it overcomes the
80 offect of the spring and the valve opens.

| As soon as this happens the valve presents
an increased area suflicient to compensate
for the drop in pressure in the first stage
caused by increasing the number of active
66 nozzles or devices discharging into the second

stage.  So long as the fivst stage pressure re-
malns above a certain predetermined point
the valve will remain open, but as soon as
it falls below. this point the spring will seat

the valve. 70

By the use of the balancing piston ' am
enabled to use a spring for seating the valve
which is materially shorter and lighter than
would be the case 1f the piston were omitted.
This piston not only introduces a saving in #3
the cost of manufacture, for it is difhcult
to wind the heavy springs and get them ex-
actly alike, but it permits of the valves
working within narrower limits than where
the spring alone is employed to oppose the 8o
pressure. Moreover, in some cases the con-
ditions are such that it would be tmpractieal
to use springs alone owing (o excesslve
length. Reducing the size of. the sprig
also enables me to reduce the size of the 85
valve casing and other purts. The area of
the balancing piston can be made to bear
any relation that is desired to the area of
the end of the valve and in this manner
relieve the spring of any desired amount 99
of work. By reason of the connection from
the upper side of the piston to the under side

of the valve, the effects of fluctuation in
stage pressure on the valve or valves ure

reduced to a minimum. In other words, m- 95
stead of being effective on the whole area of
the valve, it is only eifective on a percentage,
7. e., the difference in area between the bal-
ancing piston and the stage valve. -~

TIn Fig. 8 is shown in plan view a turbine 100
of the vertical shaft type, but it 1s to be un-
derstood that the invention is also applicable
to horizontal shaft machines. In this figure
30 represents the top head of an electric gen-
erator having a centrally located donie over 105
the upper end of the shaft. Steaw or other
elastic fluid is admitted to the turbine by
the valve chests 6 located on opposite sides.
The exhaust issnes through the condmt 31.
The turbine shown is of the multi-stage 110
type, and between the first and second stages

are located stage valves 8, each pair of

valves being contained in a common casing.
The valves of each stage are preferably set
by the springs 21 or the relation of the bal- 115
ancing pistons to the valves or both so that
they will open and close successively under
predetermined pressure changes. Incasings
39 and 33 are other pairs of stage valves
which mayv be arranged to control the pas- 120
sage of motive fluid through the first and,
second] stage or second and third or third
and fourth. ete., as desivred. One pair of
valves mav be arranged hetween the second
and third stages and another pair between 125
the thivd and fourth and so on. The nun-
ber .of valves ean be inereased or decreased
as destred and also the number of stages
provided with {hese valves, '

T have shown the invention 1n connection 130
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with a Curtis turbine but it is to be under- 1 Of.ﬂl‘:lid

stood that the invention is not limited there-

‘to since 1t can be used with other types of

turbines.
In accordance with the provisions of the

- patent statutes I have described the princi-

ple of operation of my. invention, together
with the apparatus which I now consider to
represent the best embodiment thereof; but

I desire to have it understood that the appa-

ratus shown is only illustrative and that the

‘invention can be carried out by other mears.

- What T claim as new and desire to secure
by Letters Patent of the United States, 18,—

1. An elastic-fluid turbine having stages
pressures, each stage |

working at different p:
comprising relatively ratatable parts, in com-
bination with a stage valve automatically re-

sponding to changes in stage pressure for |

controlling the passage of motive fluid, a

device opposing the opening of the valve, -

and a means responsive to-fluid pressure for
assisting said device and. thereby relieving
1t of a certain amount of work,

2. An.elastic-fluid turbine having stages

working at different pressures, each stage

comprising relatively rotatable parts;in com-
bination with a stage valve automatically re-
sponding to changes in stage pressure for
controlling the passage of motive fluid, a
device opposing the opening of the valve,
and a balancing piston responsive to fluid
pressure which cooperates with the said: de-
vice to prevent the valve from opening. -

3. An elastic-fluid turbine comprising

stages wherein a differenee:in pressure ex- -

ists, rotary buckets, and fluid-discharging
devices, in combination with astage valve
that opens in respanse to
sure 1n one of the stages, a device opposing
the action of fluid pressure on the valve, a
valancing means cooperating with the said

device, and a conduit for partially balancing.

the pressures to which the valve and balanc.
Ing means are exposed.

4. An elastic-fluid turbine comprising |.

stages wherein a difference in pressure ex-
1sts, rotary buckets, and fluid - discharging
devices, in combination with a stage valve
that opens in response to changes in pres-
sure 1n one of the stages, a balancing
the said device, the valves and piston being
exposed to high pressure on one side and
low pressure on the other, and a conduit con-

- necting the low-pressure sides of the valve

60

erating stage valves

and piston so that changes in pressure will

correspondingly affect both.

5. An elastic-fluid turbine which'j—s divided

into stages working at different pressures,

each stage comprising relatively rotatable

parts and fluid-discharging devices, in com-
bination with a plurality of successively op-

‘action o

changes In pres-

stag piston
attached to the valve and cooperating with

‘the valve, an indicator to

controlling the passage |

3

through said devices, each of said
valves being provided with a device OpPPOoS-
Ing the action of stage pressure tending to
open 1it, and a balancing means for each
valye which is acted upon by the same pres-

| sure which tends to open the valve.

6. An ‘elastic-fluid turbine of the multi-
stage type, In combination with a wvalve
which. econtrols the

from one stage to another, a balancing pis-

ton for the valve whose effective action in

opposin% 1ts opening is less than the effective
the fluid on the valve'itself, and a
device which codperates with the piston to
prevent the valve from opening until the

effective pressure of the fluid on the valve
~exceeds a certain amount, said device also as-
sisting 1n closing’ the valve when the pres-

sure falls. | |
1. An elastic-fluid turbine of the multi-
stage type, In combination with a valve

‘which controls the passage of motive fluid

from one stage to another, a balancing pis-

‘ton for the valve that is exposed on opposite
| sides to a difference in fluid

pressure, a bal-
ancing piston attached to the valve that is
exposed on opposite sides to the same differ-
ence In fluid pressure as the piston, a spring
opposing the opening of the valve and whieh

assists in closing it, and a conduit which con-

nects the low-preéssure sides of the balancing
piston and valve, - -

‘8. A turbine, in combination with a valve
that controls the passage of motive fluid
trom one pait of the turbine to another, the

sald valve comprising a casing to receive the

valve, the latter having a double area, a bal-

ancing piston attached to the valve, the

effective area of the valve being greater than
that of the piston, a, spring codperating with
the piston to resist the action of motive fluid
on the valve, and a means for connecting the
low-pressure sides of the valve and piston

passage of motive fluid
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with that part of the turbine into which the

fluid passing through the valve discharges.

9. A turbine, in combination with a valve

which tends to open under a predetermined

Increase in pressure, a casing therefor, a bal-
ancing piston that 1s exposed to the same
pressures as the valve and exerts at all times

a tendency to close said valve and thus re-
duce the load on the spring, a means

mechanically uniting the valve and piston,
a spring covperating with the piston to seat
show the position

of the valve within its easing, and a conduit
for eqnalizing the pressures on opposite
sides of the piston and valve, o
~ In witness whereof, T have hereunto set
my hand this 27th day of October, 1906.

. ALBERT S. ANDERSON.

Witnesses -

Arex. K. Macponarp,
Herex Orrorp.
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