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Patented April 25, 1905.

UNITED STATES PATENT OFFICE.

JAMES WILKINSON, OF BIRMINGHAM, ALABAMA, ASSIGNOR TO WILKINSON.
TURBINIE COMPANY, OF BIRMINGHAM, ALABDAMA,

ALABAMA.

A CORPORATION OF

CONTROLLER MECHANISM FOR MARINE TURBINES.

SPECIFICATION forming part of Letters Patent No. 788,004, dated April 25,1905,
Application filed Angust 18, 1904, " Serial No, 221,260,

To all 1chom i8 nueey coneer:

Beit known that [, Jayirs WiLkKINsoxN, aciti-
zen of the United States, residing at Birming-
ham, 1n the county of Jefferson and State of
Alabama, have invented new and useful Im-
provements 1n Controller Mechanism for Ma-
rine Turbines, of which the following 1s a
speciheation.

My 1nvention relates to an improvement in

10 mechanism for controlling the supply of mo-
tor Huid to an elastic-fluid turbine..

My controller mechanism 1s particularvly
adapted for use in connection with turbines
having a plurality of admission-nozzles which

15 act against a com pound bucket-wheel to drive
the turbine at different speeds or in different
directions or according to my present con-
struction to drive 1t at two speeds 1n one di-
rection and to reverse it.

[t 1san obvious advantage w Lere Independ-
ent valves are utilized to control the flow of
motor Huid through the several nozzle-pas-
sages or groups of passages producing these
different driving effects that a single con-
25 troller mechanism should be capable of regu-

[ating the admission of motor Huid to the tur-
bine whether it be operating at full or frac-
tionalspeeds or reversing. Tothisend I have

adapted the controller mechanism, shown and
30 more fully deseribed in a pending applica-

20

tion, to control a plurality of independent
fluid -actuated supply and, if desired, stage

valves for a turbine of any of the types above
referred to. Conduits for conducting fluid-
35 pressure to control the operation of these
ralves are preferably divided into groups, one
to control the valves of each group of simi-
larly-acting nozzles, and an adjustable valve-
seat 1s provided with a plurality of ports
40 which register with any desired group of con-
dulits. This seat exposes the other groups ot
conduits to a pressure which eauses the valves
under their control to close, while a valve on
the seat operates to expose the ports therein
45 and the conduits with which they register to
different pressures to cause the valves under
their control to open or close to vary the vol-

- Hig. 1.

Three

ume of fluid-pressure admitted to the active
working passages.

My invention further comprises improve-
ments 1n means for moving 1n unison the con-
troller mechanisms for a plumhty of turbine
units serially coupled up.

My invention further comprises the details

of construction and arrangementof parts here-
inafter more fully desceribed, and illustrated in
the accompanying drawings, in which—

Figure 1 1s a side elevation of my improved
multiple marine turbine. Fig. 2 is an en-
larged sectional view broken away along « .,
Fie. 3 1sa cross-sectional view .:110110
the line v v, Fig. 2. Fig. 41san enlarged de-
taill sectional view of the controller mechan-
ism, illustratine the pipe connections to the
valve - motors 1 the supply - head and dia-
phragms. g, 5 1s a detall view of a valve-
motor in the supply-head.

In the drawings [ have tllustrated my in-
vention embodied 1n a compound two-speed
and reversible marine turbine, comprising the
turbines 1 and 2, mounted upon a common bed-
plate 3 and acting to drivea plopellm-bl aft 4,
tfor which I provide bearings 5, one at each ond
of the bed-plate and one between the turbines.

The two turbines are similar in construction

and operation to the turbine shown and de-

scribed in my Letters Patent No. 752,496, Kach

comprises a supply-head 6 and exhaust-head 7,

between which are interposed diaphragm-par-
titions 8, which divide the interior ot the tur-
bine into compartments or stages, within each
of which a wheel 9 rotates having three sets of
peripherally-disposed buckets 10, 11, and 12.
sets of nozzles 13, 14, and 15 lead from
transverse fuid-supply passages 16 1n the sup-
ply-head and under the control of rotary fluid-
actuated valves 17, 18, and 19 discharge mo-
tor fluid against the buckets in the first stage.
A shell 20 surrounds the inner casing ot the
turbine, leaving an annular chamber 21 be-
tween 1t and the casing. Iluid-pressure is
supplied through a port 22 in the side of shell
20 to this ch amber . into which the passages
16 open.

Nozzles 13, 14", and 15" lead throueh
Nozzles 13, 14", and 1 o
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the several diaphragms to the exhaust, being
cdisposed 1n lemement with the corresponding

sets of nozzles 13, 14, and 15 in the supply-
head and constltut ne working passages for
the motor fiuid. The successive nozzles 14

14" cooperate with the interposed rows of

buckets 11 and constitute the Intermediate

- full-speed torward-driving working passages.
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Nozzles 13 18’ codperate with buckets 10 and
form reversely - disposed working passages
which act to drive the turbines at full speed
in an opposite direction to the intermediate
passages. The outer nozzles 15 15" codper-
ate with double rows of buckets 12, together
with the interposed stationary rows of 1nter-
mediates 23, and constitute half or cruising
speed forward - driving working passages.

These several working passages are similar

in construction and operation to the corre-
sponding working passages of my Patent No.
752,496 aforesaid, and therefore require no
further detailed description here and consti-
tute no material part of my present inven-
tion, which relates principally to the mech-
anism for controlling the flow of the motor
fluid through said passages.

It being my intention to operate the tur-
bines in series, I provide the exhaust-chamber
94 of turbine 1 with a port communicating
with a conduit 25, leading to the supply-port

929 of turbine 2 to supply motor fiuid to cham-

ber 21 between its shell and casing. The ex-

‘haust-head 7 of this turbine discharges the

motor fluid into the main exhaust or con-
denser 26.

- Kach valve 17, 18, and 19 1s operated by a
fluid-motor 27, seated in the supply-heads and
diaphragms adjacent to the valves they con-
trol and each comprising a cylinder 28, closed
at its top by a plug 29, and a piston 30, hav-
ing a very small leakage-opening 31, and a
stem 32, which leads through the inner end
of the cylinder and enters a recess, where 1t
connects with a crank 33, secured to a valve.
A spring 34 above the piston tends to move
the latter to its valve-open position, while a
passage 35 enters the lower end of the cylin-
der to admit the controller fluid-pressure be-
low the piston to close the valve. Atmos-
pheric pressure 1s admitted to the cylinders
through passages 36, leading through plugs
99 for the supply-valve motors, and conduilts
37 may lead from the supply or exhaust head
to each stage-valve motor to admit a low pres-
sure thereto. The fluid-pressure controller
mechanism for each turbine comprises a cas-
ing 38, rigidly secured to a seat 39, formed
on the side of shells 20. This casing 1s pro-
vided with three rows of openings 40, 41, and
49. which lead through its bottom portion and
register with openings 44, leading through
the shell. A group of pipes 45 connect with
the passages leading to the several motor-
cylinders for valves 17, controlling the inner

row of reversing working passages, and ex- .

‘at its outer end to arack 63.
ing-gland 64 will prevent the escape of pres-
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tend through the openings 44 in the shell,
which register with ports 40 in the casing.

Each pipe 45 may control a single valve-mo-
tor or a group around the suppl -head or by
sultable bI&IlCh pipes 45’ may control a plu—

rality of stage-valves, operating them in.

oroups with each supply-valve. The pipe 45
1s threaded at one end, which is inserted
through one of the openings 44, and 1s en-
o*acred by a threaded nut 46, Wthh seats in a
recess 47 in seat 39. This recess.is threaded
at its open end, into which a screw-plug is in-
serted having an opening registering with a
port 40. I provide a suitable hand-hole 48
in the side of each shell, by means of which
these pipes may be connected up. A similar
set of pipes 49 communicate with the ports
41 in the casing and with the motors control-
ling the valves 19 for the intermediate full-
speed working passages, and pipes 50 regis-
ter with ports 42 and communicate with ‘the
motors for operating the valves of the outer
or half-speed working passages. Each of the
pipes 49 and 50 may have branch pipes 49
and 50" leading to stage-v alves. The interior
of the contro]ler -casing 38 forms a cylinder
open at one end to the atmosphere through
port 51 and having at its other end a su 1tabl y-
packed aperture 52, through which passes
the tubular spindle 53, formed integral with
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a multlported valve-shell 54, seated in the -

casing and provided with a single row of
ports 55, leading through a thickened web
portion w hich rests upon the bottom of the
casing. Thisshell is reduced between 1ts end
portlons to form a chamber between it and
the casing, which extends from the web por-
tion around the shell. As will be seen more
clearly in Fig. 4, pressure is admitted to this
chamber through a passage 56,leading through
seat 89 and registering with a port 57, which
admits pressure to a groove 58 throucrh the
web portion of the shell. The pressure will
therefore, as seen in Kig. 3, have access to
the chamber between the casing and the shell,
and it will also have access to the interior of
the shell through a port 59. The opposite
end of the shell is open, so that it is exposed
to the atmosphere through port 51, suitable
packing 60 being used ar ‘ound the end of the
shell to prevent the escape of the pressure
within the casing through this port.
troller-piston 61 moves pressure-tight in this
shell, being operated by a rod 62 leading

thr ouuh the tubular spindle 53 and connected
A suitable pack-

surearound the rod. A crank 65 1s rigidly con-
nected to the spindle and 1s used to rotate the

valve-shell to move its row of ports 55 1nto
alinement with either row of ports 40,41, or42. -

The web of the valve-shell, through which
ports 55 pass, isof such a width that when 1t oc-
cupies a p081t10n over one of the rows of ports
through the casing the other two rows will be
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exposed to the
tween the shell and casing. 1t tollows, there-
fore, that two of the eroups of pipes 45, 49,
and 50 will always be In communication with

the high pressure 1in the controller-casing;
which will accordingely actuate the motors un-

der their control to maintain two of the groups
of working passages always closed. The

other groups, being controlled by pipes 1n

communication with the interior ot the valve-
shell, will be opened or closed according to
the position of the piston therein. "F'he high
pressure exists 1n one end of the valve-shell
and the atmosphere in the other, so that as the
piston exposes the pipes to the high or low
pressure the motors controlled thereby will
close or open to operate the valves under their
control.
shell 1s moved to a position where 1t con-
trols the forward-driving working passages
through pipes 49, the high pressure behind
the piston entering all but the last pipe 49, so
that all but the valves controlled by this pipe
1n the whole turbine are elosed. T'he volume
of pressure admitted to the active working
passaces 18 controlled by moving the piston
61 to uncover more or less ports 55 and ex-
pose them to the atmosphere. Asan operat-

ing means for the piston I use a pinion-shatt '

66, mounted 1n bearings 67 upon the bed-plate
3 and provided with two pinions 68, which
mesh with the racks 63 on the piston-rods 62
of turbines 1 and 2. A hand-wheel 69 may
be used to operate the rod. The cranks 65
tor operating the valve-shells are connected
together by arod 70. In this manner each ot
the turbines has a simtlar controller mech-
anism adapted to be moved at the same time
by a common operating mechanism.

These turbines may have any desired num-
ber of stages, and where large powers are re-
quired I may couple up three or more upon
the same shaft in the manner shown 1n my
Letters Patent.

Since the governing mechanism isindepend-
ent 1n 1ts operation from the detalled char-
acter of the turbine, 1t 1s evident that the con-

struction shown in the drawings may be sim- |

plified to control a turbine having but two
independent groups of working passages.
Such turbines have been deseribed in my Let-
ters Patent Nos. 761,366 and 752,610, in which
case the intermediate rows of ports 41 and
pipes 49 would be dispensed with, the con-
struction and operation of the controller de-
vices being otherwise unchanged.

These and other modifications 1n the appli-

cation of my controller mechanism, as well as
in the details of 1ts construction, may be made |

without departing trom the spirit of my in-
vention. '

Having thus described my invention, what

I claim as new, and desire to secure by Letters
Patent, 15—

1. Inacontroller mechanism fora multiple-

high pressure in the chamber be- §

Thus, as seen 1n FHige. 2, the valve-

nozzle turbine, fluid-pressure-operated means
to throw the nozzles into or out of service,

conduits for the controller fluid-pressure, an-

adjustable valve having ports which commu-

' nicate with part of said conduits at a time,

while the others are exposed to a pressure
which throws the nozzles under their control
out of service, and a controller deviece to open
or close the ports of said valve and the con-
dults communicating therewith to control the
admission ot fluid-pressure thereto.

9. In combination with a multiple -nozzle
turbine, means to open and close the turbine-
nozzles, a plurality of passages for concducting
fluid -actuating pressure to said means, and
means to regulate the supply of motor fluid

to the turbine by controlling the pressure in

sald passages, sald means comprising an ad-
justable valve having a pluarality of ports
acdapted to register with different passages in
different operating positions, and a controller
device movable over said valve to control the
admission ot pressure to 1ts ports.

3. In an elastic-fluid turbine having a plu-
rality of fluid - actnated valves, a controller
mechanism comprising a plurality of conduits
for valve-actuating fluid opening into a con-
troller-chamber, a valve therein to open a part
of said conduits to the admission of fluid-
pressure, and a controller device within said
chamber to control the admission of pressure
to said other conduits.

4. In a turbine, a plurality of motor-fluid
valves, and fluid-pressure-controller means to
actuate said valves comprising fluid-conduits,
a movable casing, a controller-chamber there-
in having a port or ports whieh register with
a part of said conduits, and a controller de-
vice in said chamber to expose said ports toa
high or low pressure.

5. In a turbine, a plurality of nozzles which

discharge motor fluid against a bucket-bearing

element with different driving effects, fluid-
actuated valves to control said nozzles, con-
duits for the fluid-pressure which controlsthe
operation ot said valves, a multiported valve
to control the admission of pressure to said

o
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conduits 1n groups, and a slide-valve acting

between two pressures and operating to sue-
cessively admit one or the other of them to
the conduits of a group.

6. A controller mechanism for a multiple-
valve turbine comprising a movable chamber
exposed to a valve-controlling pressure, and
a plurality of passages a part of which are

adapted to communicate with said chamber
and conduct fluid-pressure to control the oper-

ation of the turbine-valves.

7. A controller mechanism for a multiple-
valve turbine comprising a movable element
provided with a controller-chamber therein
adapted to communicate ahigh or low pressure
to a plurality of passages in groups, sald pas-
sages being acdapted to conduet fluid-pressure
to control the operation of turbine-valves, and
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ple-valve turbine, a controller-casing,

a slide-valve in said chamber to open 1ts ports
to a high or low pressure.

3. Ina controller mechanism for a multiple-
valve turbine, a casing, an adjustable valve-
seat therein having a plm ality of ports, a plu-
rality of passages entering said casing, a dif-
ferent group of said passages registering with
the portsin said valve-seat in its different op-
erating positions, and a slide-valve movable
over said seatto control the admission of fluid-
pressure to a group of said passages to control
the operation of turbine-valves.

9. In a controller mechanism for a revers-
ing-turbine, a forward-driving nozzle and
fluid-pressure-controlled valve theretfor, a re-
versing -nozzle and fluid-pressure-controlled
valve therefor, said nozzles discharging mo-
tor fluid with opposite driving effects against
a bucket-bearing element, and means to con-
trol the operation of said valves comprising
fluid-pressure passages, a movable pressure-
controller chamber which registers with one
of said passages, and means in sald chamber
to admit or exhaust pressure from said pas-
sages.

10. In a controller mechanism for a multi-
a plu-
rality of conduits leading therefrom and com-
municating with valve-motors, a controller-
chamber 1n a movable element in sald casing
adapted to control the operation of said valves
in groups, and means in said chamber to con-
trol the operation of the several valves of a
oroup.

11. In a controller mechanism fora turbme

a casing exposed to a constant pressure, a con-

troller-chamber in sald casing exposed to high

and low pressures, conduits for valve-control-

ling pressures entering said casing and com-
municating with said chamber, and means in
said chamber to expose said passages to the
high or exhaust pressure therein.

12. Ina controllermechanism fora turbine,
a casing exposed to high pressure, a plurality
of ports leading therethrough and communi-
cating with passages for conducting valve-
controlling fluid-pressure to means which op-
erate to vary the fluid-pressure supply to the
turbine, a movable controller pressure-chams-
ber in sald casing acting as a valve to open a
part of said ports to the pressure in said cas-
ing which holds said valve to its seat, and
means to admit the pressure of said chamber
to the passages not exposed to the pressure in
sald casing.

13. Ina controller mechanism for a turbine,

a multiported casing, a multiported .Valve-

- shell whose ports are adapted to register with

60
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different groups of ports in sald casing, and
a piston-valve movable in said shell and op-
erating to expose the ports thereof to a high
or low pressure, and means to control the op-
eration of turbine-valves by passages com-
municating with the ports in said casing and
with motors for actuating said valves.

788,004

14. In a reversing-turbine, forward-driv-
ing nozzles, reversing-nozzles, fluid-actuated
means to cut said nozzles out of service, con-
duits to conduct the controller fluid-pressure
to said means, a controller-casing having two
sets of ports, one communicating with the
conduits for the forward-driving nozzles anct
the other set with the conduits for' the revers-
ing-nozzles, ports admitting a high and an
exhaust pressure to said casing, a valve there-
in which opens one group of conduits to a
pressure which cuts the nozzles under their
control out of service, and a controller device
therein which admits said high or exhaust
pressure to the other conduits.

15. In a turbine, a plurality of groups of
nozzles which act to drive the turbine for-
ward at full and fractional speeds and to re-
verse it, fluid-pressure-actuated valves to con-
trol said nozzles, conduits for the valve-actu-
ating fluid-pressure, a multiported valve to
control the admission of fluid- -pressure to the
conduit or conduits leading to the valve or
valves controlling the nozzies which admit
motor fluid to produce one of said driving ef-
fects, while admitting fluid-pressure to the
other of said conduits to cause the valves un-
der their control to close, and a slide-valve
acting to control the admission of pressure to
the active nozzle or nozzles by opening the
ports of said controller-valve.

16. In aturbine, a fluid-pressure-controller
mechanism for varying the supply of motor
fluid, comprising a casing communicating at
one end with a high pressure, a oylmduoal
shell therein having a port at one end to ad-
mit said high pressure thereinto and exposed
at its other end to an exhaust-pressure, a plu-
rality of portsin said shell, a plurality of con-
duits for conducting fluid-pressure to means
for varying the fluid-supply, means to move
said shell so that its ports register with cer-
tain of said conduits, a piston in said shell
which controls the admission of sald pressures
to said conduits, and means to actuate said

piston.
17. In a controller mechanism fora turbine,

a casing supplied with high pressure, a mult1-
ported valve-seat therein, a valve-shell mount-
ed on said seat and having a set of ports, a
port admitting low pressure to said shell,
means to move the ports in said shell into
register with part of the ports in said seat,
means to open the ports in said shell succes-
sively to said low pressure, said shell acting
as a valve to admit the high pressure in sald
casing to the portsin said seat not exposed to
said low pressure, and means to connect the
ports in said seat with fluid - pressure-con-
trolled means to vary the fluid-pressure sup-
ply to the turbine. -

In a controller mechanism for a turbine,
a oontroller-casmg, a longitudinally - shoul-—
dered valve-shell therein, a row of ports In
said shouldered portion, a circular multiport-
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ed seat tor saild shell, a controller - piston in
said shell, means to admit a high pressure to
sald shell and tosaid casing around said shell
whereby the shouldered portion thereof :
held against said seat, means to admit atmos-

the ports in said shell into register with a set
of the ports 1n 1ts seat, and means to connect
the ports in sald seat with iuid-pressure-con-
trolled means to vary the Huid-pressure sup-
ply to the turbine. -

19. In a turbine, groups of working pas-
sages at different distancestrom the shatt cen-
ter, means to cut sald working passages out
of service, and a fluid - pressure - controller
mechanism for controlling the admission of
motor fluid to said groups of passages inde-
pendently comprising a controller-valve and
an adjustable seat therefor.

20. In a turbine, groups of working pas-
gsaces ab different distances from the shatt cen-
ter, means to cut saldt working passages out
of service comprisinge supply and stage valves,
fluid-pressure-controller means forsaid valves
comprising motors to actuate said valves, con-
duits connected up to the supply and stage
valves of each group and a controller-cham-
ber, and a controller-valve and an adjustable
seat therefor in said chamber to control the
operation of the valves of each group of
working passages independently.

21. In a fluid-pressure-controller mechan-

1sm fora turbine,fluid-actuated means to vary
the flow of fluid through the turbine,conduits
to conduct the actuating fluid to said means,
1 movable pressure-controller chamber for
controlling the admission ot pressure to said

condults in groups, and a piston in said cham- |

ber for controlling the admission ot a high or
exhaust pressure to part ot said conduits, an
actuating-stem tor sald piston. a rack con-
nected thereto, and gear means tor shifting
sald piston.

29, In a controller mechanism for a set of

[ R
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turbines which are coupled up in series, fiuid- 45

pressure-controller mechanism for varying

- the admission of motor fluid to said turbines
1S |
' posed to high and exhaust pressures, con-
pheric pressure to satd shell, means to move .

comprisine pressure-controller chambers ex-

trotler devices 1n said chambers, operating-
stems for said devices, toothed racks carried
by said stems. and a common controller-rod
carrying a plurality of gear-wheels which
mesh with said racks, and by means of which
sald devices may be moved simultaneously.
23. In a controller mechanism for a set ot

50
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burbines, groups of working passagesin each

turbine disposed at different distances from
the shaft center, means to cut said working
passages out of service, a fluid-pressure-con-
troiler mechanism tfor each turbine adapted
to control the admission of motor fluid to the
groups of passages thereof independently,
each mechanism comprising a controller-
valve and an adjustable seat therefor, means
to adjust the said seats of both mechanisms,
and means to actuate said adjusting means
simultaneously. -

24. In a controller mechanism ftor a set of
turbines, groups ot working passages in each
turbine disposed at different distances trom

60

the shatt center, means to cut said working

passages out of service, a fluid-pressure-con-
troller mechanism for each turbine adapted
to control the admission of motor fluid to the
oroups of passages thereof independently,
each mechanism comprising a controller-valve
and an adjustable seat therefor, means to ad-
just the sald seats simultaneously, and means
to simultaneously effect a corresponding
movement of said controller-valves.

In testimony whereotf 1 have hereunto set
my hand 1In presence of two subscribing wit-

nesses.
JAMES WILKINSON.
Witnesses:

YW. K. Sy,
H. M. Harrox.
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