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76 all whom it may concern:

Be it known that I, Lupwiec CussLic, a
subject of the King of Prussia, residing at
Charlottenburg, Germany, have invented
cértain new and useful Improvements in
Governing Mechanism for Turbines, of
which the following is a specification.

The present invention relates to govern-
ing mechanism for elastic-fluid turbines,
which turbines, in addition to driving elec-
tric generators or other loads, supply steam
for heating, cooking or other industrial pur-
poses, said steam having given up a part of
1ts energy in driving the turbine and had its
pressure reduced to a relatively low value.

The object of the invention is to provide
a governing mechanism of improved con-
struction which will automatically maintain
the pressure of the steam in the region of
discharge from the turbine for said indus-
trial purposes within very narrow limits,
and this in a simple and reliable manner.

For a consideration of what I believe to
be novel and my invention, attention is
directed to the accompanying description
and to the claims appended thereto.

In the accompanying drawing I have
illustrated, in Figure 1, one of the embodi-
ments of my invention as applied to a tur-
bine, the parts of sald mechanism being
chiefly in vertical section, and in Fig. 2 is
shown a partial axial section.

In the drawing is shown a turbine of suit-
able construction comprising one or more
high pressure stages, portions or sections 1
and one or more low pressure stiges, por-
tions or sections 2, the latter having a con-
duit 3 discharging to a condenser 4, or other
suitable exhaust.

5 indicates a discharge conduit connected
to some region in the turbine where the pres-
sure is intermediate with that between the
point of admission and the exhaust. It is
to the maintaining of the pressure in said
region that my invention s directed. To
this conduit is connected a pipe 6 for sup-
plying steam for industrial purposes of
various kinds. As illustrated in the present
embodiment of my invention the discharge
conduit 5 receives its steamn from an annular
chamber 7 located between what for con-
venience may be termed the high and the
low pressure scctions of the turbine. 1 do
not mean to imply by this that theve is

5 pecessarily a mechanieal separation of the

parts of the turbine but that the pressure in
one portion or section is higher than that in
another portion or section and that the
steam for industrial purposes is taken from
the chamber or region of constant pressure
between said portions or sections.

8 indicates a rotor having suitable rows
of vanes or buckets 9 mounted on its periph-
ery and running between other rows of vanes
or buckets as is customary in steam tur-
bines.

The .admission of steam to the low pres-
sure section of the turbine is controlled by
one or more valves. For descriptive pur-
poses these may be called overflow valves
because they control the discharge of the
overflow or excess steam to the low pressure
portion of the turbine. In the present illus-

the former being smaller than the latter to
more closely regulate the flow of steam,.
These valves are exposed on one side to the
pressure of the steam in the chamber 7 and
on the other side to the pressure of the steam
in the annular chamber 12, the latter sup-
plying steam to the buckets of the low pres-
sure rotor section 8. When these valves are
closed no steam is permitted to pass to said
section. Omn the other hand, when the valves
are open the flow of steam is as indicated
by the dotted line arrows. During the pe-
riod that the valves 10 and 11 are open or
closed steam may aleo flow through the con-
duit 5 and pipe 6 to the steam consnming
devices. Hach of the valves is provided
with a motor for actuating it comprising a
cylinder 13 and a piston 14, the latter being
connected by a rod 15 with the valve. Fluid
under pressure is admitted to and exhausted
from these motors by suitable pipes 16 and
17 extending to the left-hand motor, and by
pipes 18 and 19 extending to the right-hand
motor. The motors ave controlled by a
pilot valve that is coirunon to both. This
valve comprises a casing 20 and a piston
valve 21 having suitable heads thereon
which cover and uncover ports located in
the sleeve 22, the latter being moved up and
down under certain conditions as will ap-
pear later. A fluid such as oil is admitted
by the pipe 23 to the valve casing anid ex-
hausts by the pipe 24. With the parts in
the position shown fuild under pressure
fram the pipe 23 can pass throngh the pipe
25 and ports and passages in the pilot valve
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to the pipe 16, the latter communicating
with the upper cylinder space of the left-
hand motor.  Fiuid from the lower cylinder
space of this piston cxhausts by the pipe 17
and the ports and passages in the valve cas-
ing and pilot valve into the exhaust Pipe 24.

In order to ¢ ‘uafe the pilot valve that
controls the motors, the latter
valves 10 and 11 in a manner to insure a
constant pressure in the chamber or region
7 and conduit 5, a pressure-responsive deviee
Is provided comprising a cylinder 26 con-
taining a movable piston or abutment 27.
For convenience the piston and cylinder are
associgted with the discharge conduit 8, but
1t is to be understood that they may be lo-
cated elsewhere. The muain thing is to so
arrange the puarts that the piston is sub-
jected to the pressure of the region from
which steain is drawn. The underside of
this piston is exposed to the pressuve in the
chamber 7 and conduit 5 and neting in op-
position to this pressure is a compression
spring 28 that tends to hold the piston in
the position shown. The tension of the
spring can be regulated by the nut 29 and
screw 30, the former being provided with
a gear 31 that meshes with” a pinion 32.
The pinion is mounted on a saitable sha ft
that can be turned by the hand wheel 33
when it is desired to increase or decrease
the tension of the spring 28. Motion from
the piston 27 is transimitted to the pilot
valve 21 by the rod 31 so that as the piston
rises and falls so also will the pilot valve,
the Iatter serving to cover and uncover the
various ports located in its surrounding
sleeve.

In order to preveat overtyavel of the regn-
lating valves 10 and 11 in cither the apen-
ing or elosing divection, a means is provided
whereby such movements have a -modifie.
effect on the actior-of the pilol valve. To
this end the stems of the regulating valve
ave connected by a raid 35 having forls 36
at its ends to receive collars on the valve
stems which ave so arranged that one valve
may moave independently of the other. The

rod 35 is conneeted by a link 37 with the i

lever 38, the lalter having a fixed nivet 89.

The lever is conneeted to the sleave; 22 si-.

which is shown in dotted lines.

The action of my improved governing
mechanism is as follows: Assuming for ex.-
ample that the pressnre in the chamber. o
region 7 and in the conduit 5 connecting
therewith is too high, the piston 27 will
move upward and.in so doing carry with
it the pilot valve cansing the latter to nn-
cover the port comnimieating with the pipe
19 Teading to the unider side of {he piston
of the right-and wotor, the pipe 18 hy
the same action being placed in connpmi
cation with exhanst pipe 200 This wenns

rounding the pilot valve by link 40, one q'f

moving the,

is determined by thiy e-xislim%
the regulating valves 10 and 't1.
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that the valve 10, the smaller of the two
regulating valves, will be opened and some
of the steam will flow from the chamber
7 through the valve into.the chamber 19 and

-throngh the low pressure section of the tur-

bine. The opening movement of the valve
10 raizes the right-band end of the rod 15,
the left-hand end Pivoting on the stem 385.
As the result of this the link 37 transmits
motion to the lever 38, and the latter in turn
acting through the links 40 raises the sleeve
22 surrounding the pilot valve, thereby clos-
ing the ports which had previously been
opened by the upward movement of said
pitot valve. Similarly if the pilot valve
causes the left-hand motor to operate, the
rod 35 will move the sleeve 22 up or down
as the ease may be to close the ports. Under
most conditions of operation there will be
a subdivision of the steam hetween the con-
duit 5 leading to the steam Leating devices
and the low pressure portion of the turbine.
The amount of steam passing to said ports
will be dependent upon the load require-
ments:  When the devices using steam are
cut ont of service it is evident that all of
the steam will then flow through the tur-
bine and it will then function s any other
turbine. Assuming that the pressure in the
chamber 7 and conduit 5 falls below a cer-
tain value the regnlating mechanism will
first close one or both valves 10 and 11 and
if pressnre still continues to fall the turbine
rotor will begin to slow down due to a fail-
ure of the steam supply. This slowing
down of the votor will calise its speed gov-
ernor and the valve mechanism associated
therewith to admit more steam to the high
pressuve end until the pressure in the cham-
ber T is restored to novmal, 7. ¢. to the pres-
sure at which it is desired to supply steam
to the steam consuming devices. Tt will
thus be seen that the pilot valve which gov-
erns the regnlating valves is dependent as
to its position upon the pressure existing at
the point or region where the turbine is
tapped to extract steam, while the position
of the ported sleeve surronpding said valve
positions of
By thus
arranging the parts. over regulation both in
increasing and decreasing ?hﬁ% passage of
finid from one poriim}‘ of ”"F turbine to the,
other is prevented.

My invention whife applieahle to turbines
of various kinds will 1¢ found to he of os—l
pecial value with those of the reaction type.’

Fhave not shown 1he speed gosernor and
valve mechanism co trolled th.  ehy since
it seems nmneeessry i view f
that T ean wse any of the well known ar

i

Prangements for the purpose.

Tnoaecordance with the provicions of the
patent cGatateso T hinve sleserild the prin-
ciple of cperadion of niv invention, tagethey
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/ ‘with the apparatus which I now -consider
teo represent the best embodiment thereof;
but T desire to have it understood that the
apparatus shown is only illustrative, and

g that the invention can be carried out by

- pther means. B
- What I claim as new and desire to secure
by Letters Patent of the United States; is;—

1, In combination, a turbine that is di-

.10 vided _into stages, a conduit for convey-

ifig steam from the turbine between- certain

of its stages, a valve controlling the pas-

sage of fluid from one stage to another, a

‘means sensitive to the steam pressure in the

15 conduit for controlling the action of the

valve, and a device actuated by the valve
for modifying the action of said means.

9. In combination, a turbine that is di-

vided into stages, a conduit for conveying

90 steam from the turbine between certain of

its stages, a valve controlling the passage

" of fluid from one stage to another, a motor
for actuating the valve, means sensitive to

_ the presstre of the steam in the conduit for

ag-controlling the action of the motor, and
" means for preventing overtravel of the mo-
tor and valve.
"8, In combination, a turbine that is di-
vided into stages, a conduit for conveying
go steam from the turbine between certain of
its stages, a valve controlling the passage
_of fluid from one stage to another, a fluid
motor for actuating the valve, a pilot valve
controlling the motor, a means sensitive to
pressure in the conduit for controlling the
movements of the pilot valve, a ported mem-
ber that cobperates with the pilot valve,
and means actuated by the movements of
the valve for adjusting said member with
40 respect to the pilot valve.
4. In combination, a turbine wherein the
pressuré of the fluid decreases as it flows
therethrough, a valve controlling the pas-

35

sage of fluid through the turbine at some in-’

45 termediate region, a condnit that receives
steam from said region on the side of the
valve of higher pressure, a device respon-
sive to the pressure existing in said region
which coptrols the action of the valve, a nd a

50 means movable with the valve that modifies
the actjon of the device and prevents over-
travel of said valve.

3. Jn combination, a turbine whevein the
presguve of the motive fluid decreases as 1t

56 flows therethrough, a valve regulating the
pagsage of fluid through the turbine at some

intermediate point, a motor for actuating

the valve, a controller for controliing the

Action of the motor. a conduit recetving {hid

60 from a region in the turbine adjacent the

controlling valve, and a means sepitive 1o

pressure in said region that s connected (o
and moves the controller,

8, Tn combination, a furbine wih

. win the
65 pressure.of the motive thaid decreazes as it

controller, and a device movahle wit

a

flows -therethrougn, a valve regulating the
passage of fluid through the turbine at some
intermediate point; a motor for actiating
the valve, a controller for controlling the
action' of the motor, a conduit recéiving
fliid from a region in the turbine adjacent
the controlling valve, a - means sensitive to
pressure in said region for actuating the

T the
valve for modifying the action of the-con-
troller on the inotor. Co ]

7. In coinbination, a turbine wherein the
pressure of the motive fluid decreased as it
flows therethrough, valves regulating the
passage of fluid through the tirbine at some
intermediate region, a2 means common to
and controlling the valves, a device respon-
sive to changes in pressure in said region
for actuating said valve controlling means;
a device fuovable with each of the valves for.
modifying the action of the controlling
means to prevent overtravel of said valves,
and a conduit receiving and earrying mo-
tive fluid away from the turbine under the
control of the:valves.

8. Tn combination, a turbine wherein the
pressiire of the motive fluid decreases as it
flows therethrough, valves regulating the
passage of fluid through the turbine at some
ifternediate region, motors for actuating
the valves, a pilot valve common to and con-
trolling the action of the motors, a device
sensitive to the pressure existing in the re-
gion adjacent the higher pressure side of the
valves for actuating the pilot valve, 1 means 100
acted upon by said valves to modify the ac-
tion of the pilot valve, and a conduit receiv-
ing and carrying motive fluid away from the
tirbine under the control of the valves.

9. In combination, a turbine wherein the 105
pressure of the miotive fluid decreases as it
flows therethrough, a valve for regulating
the flow of fluid from one portion of the tur-
hine to another, a means for actuating the
alve, n controler for the means, a device 110
seusitive to pressure for moving the means,

a means for modifying the action of the con-
troller, and a lever movable with the valve
for transmitting_ its motions to the said
modifying means. 11

10. Tu combination, a turbine wherein the
pressure of the motive fluid decreases as it
fows therethrough, a valve for regnlating
the flow of fluid fr m one portion of the
turbine to unother, 1 motor for actuating the 12
valve, a pilot valve controlling the motor, a
ported sleeve that surrounds the pilot valve
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Cand cobperates therewith o coutrol the mo-

{or, and means for mechanically transmit-
ting movements of the regulating valve and
mator to satd ported sleeve.

(1. Iu combination, a turbine wherein the
prosare of the motive fluid decreases as it
flows therethrough, valves fo. regulatiog
ihe flow of fluid from one portion of [he 130

126
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turbine to another, a conduit conveying fluid
from the turbine on the side of the valve of
higher pressure, a motor for actuating the
valve, a pilot valve for controlling the mo-
tor, a device connected to the pilot valve
and sensitive to the pressure of the fluid
flowing through the conduit from the tur-
bine, means for adjusting the effective ac-
tion of said device, and a ported sleeve:for
the pilot valve that is moved by the motor.
12. In combination, a turbine wherein the

- pressure of the motive fluid decreasgs as it

15

flows therethrough, valves for regulating
the flow of fluid from one part of the tur-
bine to another, conduit means conveying

1,020,686

fluid from the turbine from the high E)I'es-'
0

sure side of the valves, means for controlling
and actuating the valves, a controller for
said means, a pressure-responsive device for
modifying the action of said controller, and
means moving with the valves for actuating

said device to-prevent overtravel of the

valves.
In witness whereof, I have*hereunto set
my hand this twenty-seventh day of May,

1911.
" LUDWIG CUBELIC.
Witnesses: »
Frieoric J. (FAUGERT,
Orro ScHMIDT.
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