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To all whom 1t may concern:

Be 1t known that I, JAymrs WILKINSON, a
citizen of the United States, residing at Provi-
dence, in the county of Providence and State

5 of Rhode Island, have mvented new and use-
ful Improvements in Steam -Turbines, of
which the following is a specification.

My invention relates to improvements n
the construction and operation of small

10 power auxiliary turbines, utilized for driving
pumps, blowers, cte., and adapted to coop-
erate with a turbine or set of turbines of
larger power and of any desired construction.

It 1s my purpose to enable the auxihary to

15 be operated with high economy which I ob-
tain by passing the steam therethrough with
a small drop in pressure, thereby reducing to

o minimum the leakage losses; the major
portion of the energy of pressure of the steam

20 being previously or subsequently converted
into energy of velocity in normal manner in
the main turbine.

- Considered broadly, my nvention con-
templates a main turbine and an auxiliary

25 turbine of relatively small power which are |

so connected up that part of the steam which
drives the main turbine is, for a portion of
its passage from boiler to the exhaust or con-
denser, caused to flow, with a comparatively

30 small drop in pressure, through said auxil-
iary turbine, the small drop i pressure pro-
ducing enerey of veloeity which may be elli-
ciently abstracted by any desired number of

- rows of buckets, thereby making possible the
35 construction at small cost of a highly eflicient
low speed auxiliary. As thus broadly con-
sidered, the boiler steam may be supplied di-
rectly to the auxiliary and discharged there-
from into an intermediate point of the work-

40 ing passage of the main turbine; or, as
claimed in a pending application No. 320,112,
the auxiliary may be connected up m a by-
pass between portions of the working passage

of the main turbine, 1n which case the stecam

45 for the auxiliary is shunted around one or
more rows of buckets in said main turbine;
or the auxiliary may receive its steam irom
a low pressure portion of the working pas-

~ sage of the main turbine and exhaust directly

50 to the atmosphere or condenser. In the ac-

- companying drawings I have shown the aux-
iliary not only adapted to be operated in
any one of these three ways, as occasion may

require, but also to act as an imdependent |

unit when the main turbine is out of service.
Also the auxiliary may be shut down without
interfering with the efficient operation of the
main turbine. The auxiliary turbime, by
reason of its cooperative relationship with

the working passage of the mam turbine,

‘may be designed to operate with the highest

ef

iciency at any desired shaft speed smce,

- within a comparatively small drop 1 pres-

sure, any deswred number of expansions of
its working fluid may be obtamed. Thus,
for instance, the auxiliary may abstract ve-
locity from the fluid by five rows of vanes
across which the drop in pressure will corre-
spond substantially to the drop 1n pressure
across one, two, or more, of the rows of vanes

- in the main turbine. This gives a relatively

low shaft speed to the auxiliary and at the
same time enables it to act as an independent
part of the main turbine and with the same
practical cconomy.

A further object of my invention 1s to pro-
vide the auxiliary with an independent gov-
erning means, which if desired may operate

alve means adapted to reduce the working
passage of the main turbine proportionately
as steam Is shunted therefrom through the
auxiliary. -

As illustrative of one embodiment of my
invention, but without limitation to the
construction or arrangement of parts therein
shown, reference 1s made to the accompany-
ine drawings in which I illustrate an auxil-
iary turbine driving a compound centrifugal
pump and disposed below a main turbine

whicl 1s broken away to show the manner

in which the auxiliary is connected up there-
with and also the compensating valve for
the shunted steam. .

The auxiliary turbine 1 is mounted on the
base 2 which also supports a compound cen-
trifugal pump 3 driven by the shaft 4 of the
turbine. A speed governor 5 1s also driven
by the turbine and, in the usual manner,
rocks an arm 6 which raises or lowers a rod 7
to which a crank arm 8 is pivotally connect-
ed. This crank operates a butterfly valve
0 in the pipe 10 which 1s connected at one
end to the supply port 11 of the auxiliary
and at the other end to a T-coupling 12 con-
nected at one end to an independent boiler
steam supply pipe 13 with a valve 14 therein,
and at the other end to a pipe 15 which com-

municates with the working passage of the
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main turbine 16. As illustrated, this main
turbine is of the multi-stage impact type
having a casing 17 subdivided into stages by
diaphragms 18. A bucket wheel 19, having
one or more peripheral rows of buckets 20, 1s
disposed within each stage and adapted to
be rotated by the steam which flows through
nozzles 21 1n the diaphragms and 1s directed
thereby against the buckets, the succeeding
nozzles forming a working passage of increas-

Ing proportions in which the steam, as 1t

flows through the main turbine, is expended
in stages and the resultant energy of velocity
imparted to the bucket wheels.

f have illustrated the auxiliary as designed
to operate with a drop of pressure substan-
tially corresponding to that which occurs
between the stages 22 and 23 of the main
turbine. The pipe 15 communicates with
the stage 22 through a port 24 in the casing
17, and, when a valve 25 1n said pipe 1s open,
admits steam from the main turbine, under
the control of valve 9, into the auxiliary. I
provide two independent exhaust pipes 26
and 27 for the auxiliary, the former being
provided with a valve 28 and adapted to
communicate with stage 23 through a port
29 In the casing, while the latter 1s provided
with a valve 30 and opens into the atmos-
phere or a condenser. In the nozzle 21 be-
tween the stages 22 and 23, I place a rotary
valve 31, such as is described and claimed in
my Letters Patent No. 751,888, and provide
an operating stem 32 therefor which passes
through o suitably packed opening in the
casing 17 and has fixed on 1ts outer end a
crank 33 connected by a rod 34 to a bell
crank lever 35. This lever 1s journaled on a
support 36 and at its outer end 1s connected
to the upper end of the governor shifted rod
7, the connections being such that as the
valve 9 is opened the valve 31 is closed and
vice versa. The valve may be operated by
hand if desired. Its use enables that por-
tion of the working passage of the main tur-
bine around which the steam is diverted to
the auxiliary, to be restricted, thereby main-
taining the working passage of the main tur-
bine proportioned to the volume of steam
flowing therethrough at all pomnts. The
steam may be shunted around two or more
stages, in which case the working passage
may be designed with respect thereto as is
claimed 1n my said pending application.

In operation, a varilety of driving eflects
as to speed and power may be obtained from
the auxihary turbine. Thus by opening the
valves 25 and 28 and closing the valves 14
and 30, the auxiliary, under the control of 1ts
ocovernor, will be operated solely by t.
steam shunted from the main turbine, the
oovernor 5 controlling the admission of this
steam as 1t 1s required and sumultaneously
reducing or cutting off the nozzle passage

between stages 22 and 23.

- and opening valve 30.

1E |

If increased |
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power is desired, the valve 14 may be opened,
or if desired, valve 25 may be closed and the
auxiliary driven by the boiler steam flowing
through pipe 13. The turbine when driven
1n this manner may be adapted to exhaust to
the atmosphere or a condenser instead of
into the main turbine, by closing valve 28
Also valves 14 and 28
may be closed and the auxiliary driven by
steam diverted from the main turbine and
exhausted to the atmosphere or condenser.
The working passage of the main turbine, as
referred to above and hereafter in the claims,
covers the passage through which the steam
flows from the supply to the exhaust and
may 1nclude conduits between the casings of
a compound turbine.

In compliance with the requirements of
the patent statutes, ! have described and
illustrated one embodiment of my invention,
but as 1t may be variously modified within
the scope of my invention, I do not desire to
be understood as hmited to the details of
construction or the arrangement of parts
hereinbefore described.

What I claim as new and desire to secure
by Letters Patent, 1s:— -

1. The combination with a main turbine
and its bucket bearing rotor, of an auxiliary
turbine having a bucket bearing rotor of
smaller diameter than that of the main tur-
bine, means to inter-connect said turbines to
cause part of the steam supply for the main
turbine to be temporarily diverted so that 1t
flows 1n parallel through said auxiliary, and a
working passage 1n sald auxiliary which, for a
oiven drop in pressure 1n the steam, causes it
to be expanded against a greater number of
successive rows of buckets than it 1s ex-
panded against i the main turbine for the
same drop 1n pressure.

2. The 00111]])111&131011 with a main turbine,
of an auxiliary turbine of relatively smaller
size and power, means independent of the
main turbine to supply motor fluid at high
pressure to said auxiliary turbine, and means
to exhaust said auxiliary turbine into the
working passage of the main turbine, sub-
stantially as described.

3. The combpination with a main turbine,
of an auxiliary turbine of relatively smaller
power, means to shunt part of the motor
fluid from the working passage of the main
turbine through said auxiliary, means to ad-
mit an independent supply of motor fluid to
said auxihary, and means to exhaust the mo-
tor fluid from said auxiliary into the working
passage of the main turbine.

4. The combination with a main turbine,

of an auxiliary turbine of relatively smaller
power, means to deliver to said auxiliary tur-
bine high pressure motor fluid and fluid of
lower pressure diverted from the main tur-
bine, two independent exhaust ports for said
auxiliary turbine, one communicating with
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the Wo;tklnﬂ {msm% of the main turbine and

the other independent of said main turbine,

and valve means to close satd exhaust ports.
5. The combination with a main turbine,
of an auxiliary turbine of relatively smaller
power, means to operate said turbine with
motor fluid diverted from said working pas-
sage to the main turbine, two independent
exhaust ports for said auxiliar v turbine, one
communicating with the working passage ol

the mam tur bine and the other uulvpenduh -

of said main turbine, and valve means to cut
oﬂ" sald exhaust.

. The combination with & mam turbme,
ot an auxiliary turbine of relatively smaller
size and power, means to govern the supply
of motor fluid to said auulmn responsive to
its speed, and means to exhaust said auxil-
lary into the working passage ol the main
turbme.

. The combination with a main turbine,
ot an auxiliary turbine, means to supply said
auxiliary with motor Quid diverted around
»art of the working passage of said main tur-
Lme, and an lIl(leC‘IldLllL COVEINING neans
for the auxiliary acting on the bup[)l\ of -
Verted motor fluid.

. The combination with a mamn turbine,
01 an auxiliary turbine of relatively smaller
power, means to divert part ol the motor
fluid from the working passage of the main
turbine to said auxiliary, and valve means,
in the said working passage beyoud the sup-
ply point for the .;Luulmu turbine, which are
adapted to reduce the cr oss-sectional area of
said working passage to compensate for the
motor Aluid diverted.

9. The combination with a mam turbine,
of an auxiliary turbine operated by motor
fluid diverted around part of the working

“passage of the main turbine, and valve means

. sald part of the w 011«».1116 passage of the

‘main turbine to restrict tlm How of motor

fluid therethrough when the auxiliary tur-

bine is in operation.

10. The combination with a main turbine,
of an auxiliary turbine supphed with motor
fluid diverted around part of the working
passage of the main turbine, a governor for
the auxiliary turbine, valve means to con-
trol the diversion of motor {luid to the aux-
iary, and valve means to reduce the cross-
sectional area of the working passage ol the
main turbine to compensate for the steam di-
verted, both valve means being controlled by

sald governor.

11. The com

bination with & main tur-
iary turbine, a by-pass for

<ing passage of said main turbine, said
'1mly being Included n said by—pabb}
and valve means to restrict the shunted por-
passage of the main
turbine to c,ompensatﬁ, for the motor fluid

’WOI

shunted through the auxiliary turbine.

’

e

|

o

The combination with a mam turbme
0])01.{1(;1110 by stage expansion, of an auxil-
iary turbime, means to supply said auxtiary
with steam from one stage of the turbine,
and means to exhaust said auxiliary into
tho sueceed ling stage of the main tur bine.

The combination with & main turbine
(I_IVI( ed into stages by diaphragm partitions,
of an auxiliary turbine, means to aupply‘
n,ld auxtliary with 1110L01 fluid  diverted
from a stage of the main turbine, means to
exhaust sald auxiliary into a lower pressure

stage of the main turbine, a nozzle passage
in the low pressure diaphragm of the stage
from which said motor fluid 1s diverted, and
a rotary valve seated m said {lmphmom
and adapted to close said passage, substan-
tla, 1\, as desceribed.
14. The combination with a main turbine,
of an auxiliary turbine, means to supply
said  auxiliary turbme with motor flud
diverted from the working passage of the
main turbine, means to return the motor
ﬂuid exhausted from the auxihiary into said
working passage at a point ol lower pres-
sure, valve means to restrict the working
passage throughout the portion around
which the motor fluid is shunted, valve
means to regulate the supply of fluid to the
auxiliary, and  means responsive to  the
speed of the auxiliary whiclh acts on saud
valve means m a manner to open the one
as 1t closes the other, and vice versa.

15. In a turbine set, a main turbine, an
auxiliary turbine fled from said mam tur-
bine, rotatable means m said auxthary
driven by said fluid, and means to discharge
the {luid {rom said auxiliary into a part of
the said main turbine where substantially
equal pressure conditions obtain.

16. A turbine set comprising & main tur-
bine, an auxiliary ol relatively small power,
passages connecting the supply and exhaust
ends of saud auuhu; with ¢ Md maln tur-
bine so that motor {fluid will be diverted
temporarily lrom sald mam turbme and
used to drive said auxiliary, and rotatable
buckets 1in said auxiliary acted upon by
Sdl{l tlurd 1 1ts passage thuetlumwh

In a turbme set, o main and an aux-
111.@1\ turbine each comprisimg o plurality
of rows of rotating buckets and interposed
stationary guide devices, supply and ex-
haust passages for the auxiliary which open
mto the main turbine at pomts between
which a lesser number ol rows ol rotating
buckets are disposed than are provided in
the auxiliary, substantially as described.

18. In a turbine set, & mamn and an aux-
iiary turbine each comprising a pluralty
of rows of rotating buckets and mterposed
stationary guide devices, supply and ex-
haust passages for the auxiliary, whereby
2 portion of the working {luid of the main
turbine 1s shunted tthDh sald auxiliary,
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and means 1 said latter turbine to abstract
the velocity {rom its working fluid due to
1ts drop 1 pressure therein a different
numbper of times than occurs in the case of

the working fluid mm the main turbine he-

tween the same pressures.
19. Thvo
bines naving bucket bearing rotors of difier-

ent diameters and means to shunt a part of

the working fluid for one so that it flows
bacl theremto throueh the other, said lat-
ter turbine bemng of 1elat1veh small power
and serving as an auuha;w and 1nstru-
mentalities in said turbines w hereb; ceter-
mined shaft velocities are obtamed from
said turbines at equal elliciencies.

20. The combination with a main turbine,

of an auxiliary turbine of relatively smaller

power, means to interconnect said turbines
so that the vis viva of the motor fluid driving
said auxiliary 1s partially expended in driv-
ing the main turbine, and a centrifugal feed
pump driven by said auxiliary.

. The combination with a main turbine
an auxiblary turbine of relatively
smaller power, and steam connections be-
tween said turbines so arranged as to cause
the motor fluid, mitially admitted to one of
said turbines, to flow into the working pas-
sage of the other, said connections belm AT~
r‘mgcd and said turbines being desig ned to
provide for the conversion in the main tur-
bine of a greater percentage ol the energy
of pressure of the motor fluid which drwes
the auxiliary turbine into velocity than is
converted in the auxiliary turbine, and a
centrifugal pump direct connected to said
auxiliary.

22. A turbine, in combination with a sec-
ond turbine which 1s subjected to a smaller
pressure difference than the first, the second
turbine being operated by a portlon ol the
same motive fluid which passes through and
operates the first and exhausting into the
first turbine.

23. In combination, a turbine wherein a
given drop in pressure of the motive fluid

takes place, a second turbine wherein a drop
in pressure takes place that 1s less than in the
first turbine, the second turbine being In
shunt to and exhausting mto the first and
operated by a portion of the same motive
fluid which passes throueh and operates the
first turbine.

interconnected codperating tur- |
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24, In combination, a high-speed turbine,
a low-speed turbine, means causing a por-
tion of the same motive fluid which Passes
through and operates the high-speed turbine
to pass through and operate the low-speed
turbine, and means discharging the exhaust
of the low-speed turbine into the high at a
region of intermediate pressure.

25. In combination, a turbine having an

inlet and an exhaust, a second turbine also
havine an inlet and an exhaust, means sup-
plymm motive fluid to the turbines at the

same initial pressure, and means causing a
portion of the motive fluid which passes

through and operates the first turbine to
pass through the second and operate it, the
pressure difference between the inlet and
exhaust of the second turbine being less than

that of the first.

26. In combination, a maimm turbine, an
exhaust therefor, an aumlmly turbine, an
exhaust thereior means for supplymng both
turbines with motive fluid, and means for
conveying the exhaust of the auxihary tur-
bine to an intermediate pressure region in
the main turbine so that said exhaust will
perform useful work in the main turbine.

27. In combination, a high-speed multi-
stage turbine, an exhaust conduit therefor, a
low-speed turbine, an exhaust conduit there-
for, means adlmttnw high pressure motive
fluid to the tmbmeb and means CONVEyIng
the exhaust from the auxiliary turbine into
an intermediate stage 1n the multi-stage tur-
bine so that said exhaust will perform “useful
work as 1t flows to the exhaust conduit of
the multi-stage turbine.

28. In (}Olnbllli‘lﬁ()n; a high-speed turbine,
a low-speed turbine, means supplying the
turbines with fluid at the same pressure,
means causing a part of the same motive
flurd which passes through the low-speed tur-
bine to enter the hlgh—speed turbine and pezr-
therein, and controlling means
for regulating the passage of motive fuid
throuﬂh the low-speed turbine.

In Lestnnony whereof 1 have hereunto set
my hand in presence of two subscribing wit-
nesses.

JAMES WILKINSON.

Witnesses:
Gro. K. BROWN,
Lainus D. AR“&IS”BOYG
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