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UNITED STATES
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PATENT OFFICE.

JAMES WILKINSON, OF BIRMINGHAM, ALABAMA, ASSIGNOR TO WILKINSON
TURBINE COMPANY, A CORPORATION OF ALABAMA.

TURBINE AND CONTROLLER MECHANISM THEREFOR.

L

Specification of Latters Patent.

No. 822,798,

ratencea June §, 19086.

Application filed Beptember 26, 1004, Berial No. 226,017,

To «ll whom it mayw concern.:

Be 1t known that I, JAMEs WILKINSON, a
citizen of the United States, residing at Bir-
mingham, in the county of Jeflerson and

State of Alabama, have invented new and

useful Improvements in Turbines and Con-
troller Mechanism Therefor, of which the fol-
lowing is a specification.

My invention relates to elastic-fluid tur-

10 bines and controller means therefor.
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sure passages.

In Letters Patent heretofore 1ssued to me
I have shown and described a compound tur-
bine'of the jet type operating by stage expan-
sion and provided with two or more independ-
ent sets of working passages which act to
drive the turbine in the same direction at
different speeds.

It is one object of my present invention to
simplify the eonstruction and arrangement
of t?nese working passages by providing one
or more of the ﬁigh-pressure stages with
these independent sets of working passages,
while the other low-pressure stages have but
one set of working passages which codperate
with either or both of the sets of high-pres-
Broadly considered, this fea-
ture of my invention contemplates providing
a turbine of any type with a working passage
which is divided at its supply end, tﬁ’ere be-
ing different arrangements of buckets in the
divided portions of the working passage. I
am thus enabled to vary the number ﬁiows
of buckets against which the motor fluid acts
in 1ts passage through the turbine by passing
it through one or the other of the sets of im-
tial buckets arranged in the divided portion of
the working passage. The arrangement and
number of rows of buckets in the initial
working passages may be varied to suit dif-
ferent requirements or to produce different
efiects as to speed or power.

To eontrol a turbine of the character above
described, it is essential that the valves con-
trolling the single set of working passages in
the low-pressure stages slmnull:iq he operated
independently of the valves for the two sets of
working passages leading through the high-
pressure stage or stages. To this end I pro-
vide an improved controller mechanism, pref-
erably utilizing fluid-pressure as 2 means to
effect the desired control of the valves of the
two sets of working passages, and an inde-

 side elevationof acompmmﬁ

' gendent controller mechanism, also utilizing

uid-pressure for regulating the flow of mo-
tor fluid through the low-pressure stages.

It i1s a further object to improve the con-
struction of the motors for operating the tur-
bine-valves and also the manner of forming
the nozzle-passages in the supply-heads for

| the several wheel-compartments.

I have shown the improvements hereinbe-
fore described embodied in a two-speed for-
ward-driving turbine, which is more particu-
larly designed for marine propulsion, where
it 18 preferably used in combination with a
reversing turbine connected to its shaft.

It 1s a further object of my invention to
supply motor fluid to this reversing turbine
by conduits communicating with the supply-
chamber of the forward-driving turbine and
successively opened and closeﬁ by e valve
preferably forming a part of the compound
controller mechanism for the forward-driv-
ing turbine.

It 1s a further object to provide the revers-
ing turbine with a strengthening-shell sur-
rounding the inner casing thereof and to pro-
vide a dead-air chambelll‘]ﬁe tween the shell and
?rasing to prevent the radiation of heat there-

om.

The construction and arrangement of
parts hereinafter described, and illustrated in
thedrawings, constitute a preferable embodi-
ment of my invention, it being understood
that the details of construction may be va-
ried and such substitution of equivalents
made as 1s within the spirit of my invention.

According to the drawings, Figure 1 is a
marine turbine
comprising a two-speed forward-driving and
a8 single-speed reversing turbine mounted
upon a common shaft and provided with a
common controller mechanisin. Fig. 2 is an
enlarged view of the two-speed turbine
broken away and shown partly in section
through the controller mechanism. Fig.3 is
a similar view of the reversing turbine. Fig.
4 18 a section through the controller mechan-
ism along the hine a a of Fig. 2, showing the
rotary valve-shell partly in section and
broken away to indicate the arrangement of
ports in its seat. Kig. 5 is a transverse ver-
tical section through the middle controllor-
chamber of Fig. 4, the rotary shell appearing
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2

in side elevation partly broken away. TFig,

6 is a section through the line x &, and Fig. 7

is a section through the line y ¥ of Fig. 5.

Fig. 8 is a section along the line z 2z, g, 4.
5 Figs. 9 and 10 are broken-away sectional
views showing the controller-valve shell in
different gperating positions. Fig. 11 is an
enlarged detail view in section of one of any
desired number of nozzle-passages with the
motor-actuated valve therefor, the motor
shown being one adapted for use in high or
low pressure stages.
of the part forming an intermediate portion
of a pair of nozzles, |

Similar reference-numerals refer to the
same parts throughout the drawings.

The two-speed forward-driving turbine 1
and thke reversing turbine 2 are mounted
upon a bed-plate 3 and drive a common shaft
4, mounted in st]llitable bearings 5 and 6 and
carrying a propeller 7.

ﬁgarﬁnp topg‘ig., 2, the two-speedt forward-
driving turbine comprises a supply-head 8
and exhaust-head 9, which latter i1s connect-
ed to a shell 10, which surrounds the inner
casing formed by the abutting flanged pe-
ripheries 11 of the dished. diaph a%m-parti-
tions 12, which divide the interior of the tur-
bine into stages or wheel-compartments.
The Jow-pressure diap 13 projects be-
yond the intermediate diaphragms, its flanged
periphery being seated in a cut-away portion
of the shell aurlﬁ provided with an inwardly-
disposed flange 14, which interlocks with a
flange of the adjacent diaphragm. The sup-
ply-head 8 has an overhanging shoulder 15,
which abuts against the shell, being held n
place by a lacﬁinﬁ~ring 16, engaging a chan-
nel in the end of the shell. The inner periph-
4o ery of the shell itself is cut awsy, so that a

chamber 17 1s formed between the inner cas-
ing and the shell to which motor-fluid pres-
sure 1s supplied by a port 18. From the
chamber 17 the motor-fluid pressure flows
45 through a plurality of radially-disposed pas-
sages 19 (one of which is shown in dotted
lines, Fig. 2) and enters a plurality of nozzle-
passalges disposed In two sets at different
radial distances from the shaft-center. The

5o construction and arrangement of these noz-
~ zle-passages and of the rotary fluid-actuated
valves for controlling the admission of motor
fluid thereto is more fully explained in my
Letters Patent No. 752,496. Briefly de-

55 scribed, the valves 20 control the inner set of
supply-passages and the valves 21 the outer
set, both sets of valves being disposed in the
supply-heed and connected to stems of pis-
tons disposed in motors 22 and 23, respec-
6o tively. The cylinders for these motors may
~ be formed in the bead or inserted therein in
any desired manner. The sets of supply-noz-
zle passages for the first stage, which are
controlled by the valves 20 and 21, discharge

65 motor fluid egainst a bucket-wheel 24 in tﬁg
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first stage. This wheel has an inner row of
buckets 25 codperating with the inner set of
supply-nozzles and a double row of buckets
26 codperating with the outer set of supply-
nozzles and having disposed between them a
stationary row of mtermediate buckets
mounted upon & body portion 27, which is
held in position between the interlockin

- shouldered portion of the supply-head an

the peripheral flange 11 of thefirst diaphragm.

- This secures the set of intermediates firmly in
Fig. 12 is & detail view |

Elaca and at the same time enables them to
e readily removed when the machine is
taken apart. The body portion 27 is prefer-
ably in the form of a segmental ring.
eretofore in patents issued to me I have
shown the diap - partitions provided
with thickened peripheral shoulders which
were recessed or chambered to. receive the
stage-valves and their actuating-motors. Ac-
cording to my present construction I dis-
Hense with this shoulder, leaving only the
ange 11, which corresponds in height with
the dip of the diaphragm, which has a pro-
nounced dish to increase its strength. It will
be noted that these flanges 11, which at their

upper ends are shouldered to interlock with

the preceding head-diaphragm and hold a set
of intermediates in place, leave space below
the bucket-wheel for the reception of a valve
end motor casing 28, which is bolted or other-
wise secured to the top of the diaphragm ad-
jacent to its flange. From the first stage or
wheel compartment two sets of nozzle-pas-
sages 29 and 30 lead through the first dia-
phragm and discharge motor fluid respec-
tively against buckets 25 and 26 of bucket-
wheel 24 in the second stage or wheel com-
partment. 1 preferably form these stage-
nozzle passages as shown in Fig. 11. e
bowl or admission end 31 of each nozzie is eut
downwardly into the diaphragm in any de-
sired manner and a plug 32, provided with a
transverse channel, inserted radially into the
diaphragm, so that the channel in the plug
forms the curved intermediate portion of the
nozzle-passage and the rounded entrance of
the nozzle proper, as 29 or 30. The nozzles

| 29 and 30 when riisposed in rachal alinement

may have their rounded entrances formed by
the same plug, which will be driven radially
through each pair of nozzles. This arrange-
ment greatly simplifies the construction of
curved nozzie-passages, which are desirable
In my present construction.

Referring now to the valve and motor cas-
mﬁ 28 for the first stage, this comprises two
valve-chambers 33, communicating through
ports 34 with the stage-compartment and
through ports 35 with the bowls 31 of two
valve 36 is dis-
posed within each valve-chamber, having
circular end portions 37 disposed within cir-
cular seats at either end of the valve-cham-
ber. The valve is adapted to be inserted into
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ita chamber through one end thereof.
valves are reduced to leave two parallel lips
38, which when they are closed engage pairs
of shoulders 39, disposed on each side of the

orts 35. Ineachcompound casing the valve
or the nozzle 29 is operated by a motor 40
and the valve for the nozzle 30 is operated
by an independent motor 41. The velves
and motors are similar in construction and
srrancement, and only one will therefore be
descri By referénce to Fig. 11 it will be
seen that a valve 36 is connected by a crank
42 with the stem 43 of a piston 44, disposed
in a chamber 45, which is formed in the com-
pound casing as a preferred form. The pis-
ton-cylinder is beveled at each end and the
piston itself has beveled faces, the lower end
of the cylinder being of reduced diameter
and provided with an opening through which
the stem 43 passes. The manner 1n which
the operation of these pistons may be con-
trolled differs according to the pressure of
the stage and other conditions. 1 ‘have
shown one form in Fig. 11, wherein a spring
46 engages the under face of the piston, tend-
ing to move the valve to its closed position,

hile a pipe 47 enters the upper end of the
cylinder and, subject to a controller mechan-
ism hereinafter described, admits a high
pressure against the upper beveled face of
the piston, tending to move it to a lowered
position to open the valve. When the spring
acts against the piston in opposition to pres-
sure admitted by the pipe 47, it is evident
that if a high stage-pressure have access to
the lower side of the piston the controller-
pressure will not be sufficiently in excess of
the combined action of spring and stage pres-
sure to insure a positive opening movement
for the valve. It is therefore necessary to ex-
pose the piston below to a low pressure, and 1
accordingly use packing 48 around the stem
43 to prevent the entrance of stage-pressure
to the cylinder, which has a port 49, adapted
to communicate with a low or atmosphenic
pressure in any desired manner. It is ob-
vious, however, that if the spring be so
placed as to codperate with the pressure ad-
mitted through pipe 47 that the cylinder
could then be opened to the stage-pressure
below and the packing and port 49 dispensed
with. This construection may be used in all
intermnediate stages. When the motor Is op-
erating in a stage where the pressure is below
that of the atimosphere, the port 49 may be
used to admit the atmosphere to assist the
spring 46 in closing the valve. The lower
end of the stem 43 and the crank 42 move In
a chamber 50, which leads from the valve-
chamber 33. '

One or more of the high-pressure stages
may be provided with double sets of nozzles
and compound valve and motor casings,
which act to independently control the dis-
charge of motor fluid between stage-com-

The | partments.

i

3

To simplify eonstruction, it is
my purpose to control the flow of motor fluzd
through the remaining stages by means of
single sets of nozzle-passages 51 and valves
36 therefor, mounted in single valve and mo-
tor casings 52. The bucket-wheels 53 for
the low-pressure stages will therefore be pro-
vided with a single set of buckets 54, ar-
ranged at the same distunce from the shaft
center. As many stages as desired may be
provided with these single sets of nozzle-pas-
s&%es, and the motors for controliing them
will correspond in construction and opera-
tion with the motors alreadydescribed. Con-
troller fluid-pressure is adwmitted to the pis-
ton-cylinders in these latter casings through
pipes 55. I have shown but one each of t‘ie
inner and outer sets of working passages
leading through the several stages, 1t being
considered unnecessary to duplicate the de-
scription for the several sets of working pas-
sages with which the turbine is preferably
provided. It will be noted hereinafter by
reference to the controller mechantsm that
the turbine 1 is preferably provided with
seven each of the several sets of supply and
stage valves.

The controller mechanism for the turbine
2 comprises a casing 56, communicating with
the fluid-pressure-supply chamber 17 through
two ports 57, leading through the shell 10
and communicating with a passage 58, which
leads over a central shoulder59in the casing,
which serves as a seat for the rotary valve-
shell 60. The seat in the shell 1s preferabl

formed as & semicircular groove in the shoul-

der 59, through which lead two rows of ports
61 and 62, w%ich respectively communicate
with pipes 63 and 64, connected by couplings
with the pipes 65 and 66. The pipes 65 by
suitable couplings connect with the several
pipes 47, leading to the motors 40, and also
with channels leading through the supply-
head and entering the motor-cylinders 22,
The pipes 66 by similar branch connections
communicate with the motor-cylinders 41
and 23. The valve-shell 60 is provided with
an mner cylindrical chamber 67, communi-
cating at one end through a port 68, Fig. 7,
with a groove 69 opening into the high-pres-
sure chamber 58. At its other end the cham-
ber 67 communicates by & port 70, K1z, 6,
with a channel 71, which opens through a
rm‘t 72 to the atmusll}h?rr- or other source of
low pressure. The shell 60 is reduced over
its 1'111; er l5><)I'laixtm, leaving a lower segmental
shouldered portion which engages the multi-
ported seat. This shouldered portion is pro-
vided with two rows of ports 73 and 74, W]l'li(?]l
lead from the chamber 67 and are adapted to

| register with one or the other, or both, of the

i rows of ports 61 and 62 m the seat 59.

l'l['! v
Wo
longitudinal passages 75 lead from the ex-
haust-channel 71 and communicate, respec-
tively, with rows ot hy-passage cexhaust-
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ports 76 and 77, disposed on each side of and
equidistant from the rows of ports 73 and 74.
A piston 78 moves pressure-tight within the
chamber 67, having a stem 79, which passes
out through a tubular spindle 80, formed In-
tegral with the valve-shell 60. This spindle
projects through a removeble piug 81, suit-
able packing means being used to prevent the
escape oi pressure around it from the cham-
ber 5S. A crank82,connected to the spindle,
acts to move the shell, so that, as seen in Fig.
2, its row of ports 74 register with the ports
62, while the exhaust-ports 76 communicate
with the ports 61. In Fig. 9 it will be seen
that the ports 73 and 74 register with the
ports 61 and 62, while in Fig. 10 the exhaust-
ports 77 register with ports 62, while ports 73
communicate with ports 61. It being noted
that the ports 61 and 62 communicate
through pipe connections with the independ-
ent sets of valve-motors for tne inner and
outer working passages, respectively, it will
be seen that whenever either set of ports 61
or 62 are exposed to the low or exhaust pres-
sure through the ports 76 or 77, passages
75, and exhaust-port 72 the valve-motors
to which they are connected will move the
valves 36 under their control by springs or
stage-pressure to a closed position, as seen in
Fig. 11

y moving the crank 82 to one or the other
of its three operating positions I can cut the
inner or the outer set of working passages out
of service or admit fluid-pressure to both of
them simultaneously. To control the ad-
mission ol motor fluid to the active working
passages, | provide a gear-whesl 83, which
meshes with the rack 84, connected to or
formed integral with the stem 79 for the pis-
ton 78. A wheel 85 is used to turn the gear
83, and by shifting the piston 78 hack and
forth in its cylinder I admit the high or low
pressure successively to the ports in the valve-
shell and through the communicating pas-
saces to the valve-motors. .
The controller mechanism for the low-pres-
sure stages comprises a controller-chamber
86, preferably formed in one side of the cas-
ing 56 and communicating at one end with
the pressure-chamber 58 through a port $7.
At its other end the chamber is oxposed to
the exhaust-pressure through a passage 88
Fig. 8. A removable plue 89 closes the
otherend of the cylinder and serves asa pack-
ing for the stemn of piston 90, which moves
pressure-ticht within the chamber and ad-
muts the high and low pressure to a series of
ports 91, leading through the casing and com-
municating with the pipes 92. These pipes
are suitably coupled to pipes 93, which lead
through the flanges 11 and 14 of the low-
pressure diaphragms and connect with the
cylinders in the valve-casings 52. The op-
eration of the valves and motors in these lat-
ter casings being identical with those de-

]
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scribed in the high-pressure stages, it follows
that the admission of high or low pressure
through the pipes 93 will cause the valves to
:ir%mn or close in accordance with the position
of piston 90. This latter piston is operated
by & wheel 94 through a gear and rack similar
to 83 and 84. By this means I provide an
independent control for the single set of
working passa.%]ejs of the low-pressure stages
l}gr means of which I can adjust the volume
of motor fluid flowing through them in ac-
cordance with the volume of motor fluid
}%assing through the high - pressure stages,
hus when motor-fluid pressure is flowing
through the full-speed working passages a
greater number of low-pressure valves will
e opened than when the low or cruising
speed working passages are in action, and
similarly a greater number of low-pressure
stage-valves will be opened when both sets
of high-pressure working passages are thrown
open to compensate an overload condition.

I have thus described the construction and
arrangement and & prcferred mechanisin for
controlling the turbine 1, which may be used
independently of other turbin-s or as shown
in combination with the reversing turbine 2,
which I shall now deseribe.

The turbine 2 comprises a series of shoul-
dered diaphragms 95, through which lead
nozzle-passages 96, adapted to discharge
motor fluid against rows of buckets 97, car-
ried by bucket-wheels 98, one of which is dis-
posed within each compartment. The in-
terlocking peripherizs of the diaphragms
form the mner casing of which the supply-
head 99 and exhaust-head 100 are engaged
and held in place by a shzll 101, correspond-
ing with shell 10. The chamber 102, formed
between the shell and casing, serves asa dead-
air chambar to prevent excessive radiation
of heat from the turbine. Motor-fluid pres-
sura 1s admitt>d to this turbine through four
nozzle-passages 103, leading through the sup-
plv-head and communicating with pipes 104,
which are dispossd within the casing 105,
through which they lead to a s-rics of pas-
sag:s 106 in casing 56. Each of passages 106
communicat ‘swith a port 107,leading from a
chamber 108 in the opposit> side of the con-
troller-casing from chamber 86. The high
pressure in passage 58 enters both ends of
chamber 108 through passage 109 and port
110, so that the controller-piston 111 therein
is practically balanced. This piston is oper-
at~d under the control of a wheel 112 in the
manner described for the other pistons.
The piston 111 comprises two heads 113 be-
tween which its body portion is reduced, the
distance between the heads hoing sufficient
to eut off the admission of high pressure to
all of the ports 107 simultancously or to each
of them successively. In this manner the
motor-fluid supply to the turhine 2 flows di-
rectly from the chamber 58 of the turbine 1

70

75

80

85

00

95

100

10§

ITO

115

120

125

130



IO

20

25

30

35

10

50

935

%0

822,708

to the pipes 104 through the supply-nozzles
103, its volume being controlled by the posi-
tion of the piston 111, |

The principles of operation of my presont
invention may be carried into offect in con-
nection with turbinas employing a plurality
of rows of buckets mounted cquidistant
from the shaft-canter onthe bucket-wheels of
each stage, und also where the several stage-
compartments are formed in separate shells
or casings or even where the high-pressure
stages provided with two s2ts of working pas-
sages are dispos:d In on: casing, while the
low-pressure stagss operating in series there-
with and having a single s:t of working pas-
sages are disposed in a separate casing. It
may also b> adapted for us: in turbines of
the reaction type or where a portion of tha
working passage acts with reaction effect. 1

rovide each compartment or stage of tur-

ine 1 with a pressure and temperature indi-
cator 114, mountod, preferably, above the
controll r-casing 56 on the shell 10.

Th= cxhaust-heads 9 and 100 of the two
turbinis communicate through passages 115
and 116, rcspectively, with the atmosphere
or with a condens°r, as may be desired.
-When driving a propoller, the bearing 6 of
the turbine-shaft will be of any desired type
of thrust-bearing. The port 117 (shown in
Fie. 3) may be us>d to drain the water of con-
densation in chamb:r 58 into the chamber
17, from which it may be withdrawn by a
st2am-trap or in any suitable manner., The
chambers 86 and 109 will be also drained by
this m-~ans.

To simplify construction, the plug 32 may
be split at on> end and sproad apart to en-
able the portions thereof to be machined or
cut out to form the apertur:s.

Though I have shown the valve-casings
and motor-cylinders as formed integral, it is
to be understood that they may be formed
separat~ly and connzcted in any suitable
manner, or the two may be indepandently
connect>c to th» diaphragms. Thesz and
other chang's may be rosortd to without
departing from the spirit of my invention, it
bemg my intention to claim and protect,
broadly herein, the novel features of con-
struction and arrangements of parts herein-
befora described.

Having thus described my invention,what
I claim as new, and desira o secure by Lot-
ters Patont, is—

1. In an elastic-fluid turbine operating by
stage expansion, the combination with two
sets of supply-nozzle passages for the turbine
and independent sets of inovable buckets co-
operating respectively with said sets of noz-
zle-passages, of a single sot of stage-nozzle

passages and movable buckets codperating-

therewith.

2. In an elastic-fluid turbine, the combi-
65 nation of movable buckets and coéperating

i

1

f

i

nozzle-passages operating by stage expan-
ston, satd nozzle-passages and buckets for
one or more of the high-prcssure stages being
arranged in independent codperating s~ts de-
signed to produes different speeds of shaft
rotation, while tho nozzle-passages und buck-
cts for & low-pressur. stur or stages are ar-
ranged in a single 82t wlich codperates with
either or both of the sits of nozzle-passages
and buckets in the high-pressure staga or
stages,

3. In an clastic-fluid turbine operating by
stagd expansion, nozzl:-passagcs and mov-
able buckets forming independent working
passages, across the high-pressure stage or
stages, which merge into & common working
passage across the low-prossure stage or
stages. | .

4. In a multicellular turbinz, the combi-
nation of movable buckets and codperating
nozzle-passages operating by stage expan-
sion, the buckets being arranged in independ-
ent s2ts at differant distances from the shaft-
center in one or more of the high-pressure
stages only.

5. In an elastic-fluid turbine operatine by
stage expansion, a set of mova.Ele bucths
anda one or more codperating nozzles for each
stage, and a sccond set of movable buckets
80d one or more codperating nozzles for a
high-pressure stage.

6. 1n an elastic-fluid turbine operating by
stage expansion, a bucket-bearine element
for each staga, a double set of buckets for a
high-pressure stage or stages and a single set
for the other stage or stages carried by said
elements, one or more nozzles codperating
with each set of buckets, and stationary in-
termediates between the rows of buckets
comprised in one of the sets of buckets for a
high-}:)ressure stage or stages.

7. In an elastic-fluid turbine operating by
stage expansion, the combination with two
s2ts of nozzles for the high-pressure stage or
stages which are disposed at different dis-
tances from the shaft, independent valve
means to control each set of nozzles, two sots
of buckets in said stages which codperate
with said nozzles to drive the turbine with
equal efficiency at different speeds, and
means to control the flow of motor fluid
through said nozzles, of movable buckets
and codperating nozzles for the low-pressure
stage or sta#es, and independent means to
control the flow of motor fluid through said
latter nozzles.

8. In a controller mechanism for an clas-
tic-fluid turbine operating by stage expan-
sion, the combination with fluid-actuated
valve means to control the flow of motor fluid
through the turbine, of a controller-chamber
for the valves suppiying motor fluid to the
high-pressure stage or stages, a separate con-
troller-chamber for the valves supplying mo-
tor fluid to the

low-pressure stage or stages,
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independent controller-valve means within
said chambers, and means to transmit pres-
sure from suid chambers to sald valve means,
for the purposes described. |

0. In an elastic-fluid turbine operating by
stage expansion, the combination of two in-
dependent sets of codperating nozzles and
buckets for the first stages, of single ssts of
codperating nozzles and buckets for the
other stages, a fluid - pressure - controller
means adapted to control the admission of
motor fluid to one or the other, or both of
sald sets of nozzles in the first stages, and an
independent controller means for regulating
the Eow of motor fluid through the other or
low-pressure stages.

10. In an elastic-fluid turbine, the combi-
nation with codperating nozzles and movable
buckets operating by stage expansion, of

fluid-pressure-actuated valve means for con- |

trolling the supply of motor fluid to the sav-
eral stages, ancF ffmd-pressure controllermech-
anism for one or more of the high-pressure
stages, and an independent fluid-pressura-
controller mechanism for the low-pressure
stage or stages.

11. In a multicellular turbine, one or more
nozzles and a codperating set of buckets for
one or more of the high-pressure compart-
ments, a second nozzle or nozzles and set of
codperating buckets for said compartments,
sald nozzlesand buckets beingadapted to op-
erate by stage expansion to produce forward
motion at différent speeds, a fluid-pressure-
controller mechanism adapted, under normal
load conditions, to regulate the admission of
motor fluid against one of said sets of buck-
ets, while cutting off the supply from the
other set, and also adapted, under overload
conditions, to simultaneously admit motor
fluid against both sets of buckets, in combina-
tion with a set of nozzles and codperating
buckets for each' of the other compartments,
and an independent controller mechanism
adapted to vary the volume of motor fluid
discharged against the buckets in said latter
compariments.

12. In an elastic-fluid turbine operating
by stage expansion and adapted to drive a
shaft in one direction at different speeds, the
combination of buckets and nozzles forming
full-speed working passages through one or
more of the high-pressure stages, independ-
ent nozzles and buckets forming low-speed
working passages through the same stage or
stages, and nozzles and buckets forming a

13. In a controller mechanism for a tur-
bine provided with two independent sets of
working Imssugtvs comprising ench a sot of
muvn,bﬁ- wickets and one or more codperat-
ing nozzles, fluid-pressure-nctuated valves
for said nozzles, conduits to conduect fluid-
pressure to actuate sald valves, and a con-
troller-valve provided with two sots of ports
adapted to admit high pressure to said con-
duitsinone of the valve's operating positions,
and ports in said valve communicating with
exhaust-pressure and adapted to expose the
conduits leading to the valves of one of said
sets of working passages to said exhaust-pres-
sure when the controller-valve is in either of
1ts other operating positions.

14, In a cont-mT er mechanism, a control-
ler-chamber formed in a movable casing,two
sets of ports in said casing, means to admit
high and low pressures to opposite ends of
sald chamber, a valve movable therein to
control the admission of said pressures to
sald ports, two longitudinal passages formed
In said casing and communicating with an
exhaust-pressure, openings leading through
the shell to saicl passages, and a plurality of
conduits for communicating high or low pres-
sure to lnd-actuated means within the tur-
bine for controlling the flow of motor fluid,
said conduits being so arranged that they
may be all in communication with the ports
in said casing or part in communication with
sald exhaust-openings, while the rest com-
municate with said ports.

15. In a controller mechanism for an elas-
tic-fluid turbine operating by stage expan-
sion, the combinalion of a pressure-supply

' chamber for the turbine, a controller-cham-

ber communicating at two points with said
pressure-chamber, a passage in said casing
connecting with two ports and leading over a
shoulder in said casing, a valve-seat formed
n said shoulder and provided with a plural-
ity of ports which communicate with con-
duits leading to the fluid-actuated means
within the turbine, a valve movably mount-
ed on said seat, and means to operate said
valve.

16. In an elastic-fluid turbine operating
by stage expansion, a fluid-pressure control-
ler mes'xanism for the supply-valves in one or
more of the high-pressure stages, and inde-

endent fluid-pressure controller mechanism
For the supply-valves of the other or low-
pressure stages, saul mechanism comprising
two cuntmalfer-chambers formed in a com-

single set of working passages leading through ! mon casing and communicating with a

the low-pressure stages and adapted to co-
operate with either the full or low speed
working passagesorboth, independent valves
to control the said nozzles, a controller mech-
anism for the full and low speed nozzles, and
means to open and close the nozzle-passages
for the low-pressure stages independently of

65 said controller mechanism.

}
!

"
I
I

source of high pressure, and controller-valve
means disposed within said chambers and
adapted to be independently operated.

17. In an elastic-fluid turbine operating
by stage expansion, two fluid-pressure con-
troller mechanisms for the stage-supply
valves, said mechanism comprising two con-

troller-chambers disposed within a suitable
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casing, ports admitting high pressure to said
chambers, ports admitting low pressure to
said chambers, a piston-valve movable in
ench chamber, and ports leading therefrom
which arc exposed to one or the other of said
pressures by said pistons, and conduits adapt-
ed to communicate with said ports and with
means for operating the turbine-valves.

18. In a compound turbine, the combina-
tion of a high-pressure forward-driving tur-
bine, and a reversing turbine, with a motor-
fluid-supply passage for the high-pressure
turbine, a chamber communicating there-
with, a plurality of conduits leading from
said chamber a:1d communicating with sup-
ply-nozzles for the reversing turbines, and

- valve means to control the admission of mo-
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tor fluid te said condutts.

19. In & compound turbine comprising a
forward-driving turbine and a reversing tur-
bine, a controller-chamber for said forward-
driving turbine, means to admit high pres-
sure thereto, valve means therein to control
the admission of said high pressure to valve-
actuatine means, a chamber communicating
with said high pressure, ports therein, con-
duits connecting said ports with supply-noz-
zles for the reversing turbine, and a valve in
said latter chamber for controlling the ad-
mission of high pressure to said ports for the
purpose of regulating said reversing turbine.

20. In a compound turbine comprising a
forward-driving and a reversing turbine, a
controlling-casing comprising a controller-
chamber for the forware ~rnving turbine and
a supplyv-chamber for the reversing chamber,
means to admit high pressure to said cham-
bers, means to conduct said pressure from

‘the supplv-chamber for said reversing tur-

bine to the supply-nozzles thereof, and
means to cantrol the volume of the motor-
fluid supply to said reversing turbine.

21. In an elastic-fluid turbine, a nozzle-
passage leading through & stationary part
thereof, and means inserted into said nozzle-
bearing part transversely to said nozzle-pas-
sage and adapted to form a stationary part
of the rounded entrance to the discharge end
of the nozzle-passage.

22, In an elastic-fluid turbine, a supply-
head for a wheel-compartment, a nozzle-pas-
sage formed therein and comprising an ad-
mission end from which the nozzle proper
leads obliquely through said head, a.mr 8,

plug fixed 1n said head transversely to said |

nozzle-passage and adapted to form the
rounded entrance to the nozzle proper.

23. In an clastic-fluid turbine, a nozzle- |
passage formed in a stationary part, said

passage comprising an admission end and a
discharge end leading at an angle through
said stationary part, and a valve controlling
the flow of fluid through said passage the
combination with an apertured plug inserted
substantially radially into said stationary

1
r
[ ]
H

Y 4

part, the aperture in said plag being ndapted
to form an intermediate part of satd nozzle-
passage.

24, In an elustic-fluid turbine, a supply-
head for a wheel-compartment, a nozzle-pas-
sage leading in a curved direetion through
sard head, an opening in said Lead intersect-
ing said nozzle-passage, and a split plug in-
serted therein and adapted to fornm an inter-
mediate part of the nozzle-passage.

25. In an elastic-fluid turbine, a plurality
of nozzle-passages disposed at different dis-
tances from the shaft-center, a stationary
element through which said passages lead, an
opening in sald element which intersects a
plurality of said passages at an intermediate
Feint, and means inserted in said opening Lo

orm an internechate part of said nozzle-pas-
sages.

26. In an elastic-fluid turbine, a station-
ary element provided with two nozzle-pas-
sages at different distances from the shaft-

center, an opening leading inwardly into said

element and intersecting said two nozzle-
passages at an intermeﬁiate point, and a
plug provided with cut-away portions which
1s adapted to be inserted into said opening,
the cut-away portions of said plug, forming
intermediate parts of both nozzle-passages.

27. In an elastic-fluid turbine, a supply
and an exhaust head for a wheel-compart-
ment, a bucket-wheel disposed within said
compartment and provided with a plurality
of rows of huckets, a set of intermediate
buckets and means to support said interme-
diates comprising a supporting portion or
portions, and intersecting flanges carried by
said heads between which said supporting
portion or portions are held in place.

28. In an elastic-fluid turbine subdivided
into stages by diaphragm-partitions, a sup-
L)]y-he& , sald supply-head and diaphragms

eing provided with peripheral flanges which
are adapted to abut and which form the cas-
ing of the turbine, said flanges being cut away
at their abutting portions to form recesses,
and stationary buckets having a supporting
ﬁorl;ion disposed within said recesses and

eld in place between said flanges, in combi-
nation with movable buckets within the
stages. |

29. In a sectional elastic-fluid turbine hav-
Ing an inner casing, a shell surrounding said
casing and carrving inwardly—disposetf pro-
jections between which the sections of the
casing are held together, and a dead - air
chamber formed between said shell and cas-
Ing to prevent the radiation of heat from the
turbine. |

30. Inan elastie-fluid turbine, a diaphragm-
partition therein, and a detachable element
comprising 4 valve-bearing portion and mo-

| tor-cylinder connected to said diaphragm.

l

- 31. In an elastic-fluid turbine having a
diaphragm-partition, a nozzle leading there-
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through, & valve-casing mounted on said dig-
phragm and communicating with snid nozzle-
passage, and a valve therein for cutting said
nozzie out of service.

32. In an elastic-fluid turbine having ono
or more diaphragm-partitions, a plurality of
nozzle-pissages %(ﬂl(. ing through each dia-
phragm, vatves for controlling said nozzle-
passages jounted In casimgs seated upon
and detachably connected to said diaphragm
or diaphragms. _

33. In an elastic-fluid turbine having one
or more diaphragm-partitions, a plurality of
nozzle-passages leading through each dia-
phragm, valves for controlling said nozzle-
passages mounted in casings seated upon and
detachably connected to said diaphragms
and means to control the independent opera-
tion of said valves.

34. In an elastic-fluid turbine having one
or more diaphragm-partitions, a plurahty of
nozzle-passages leading through each dia-
phragm, valves for controlling satd nozzle-

passages mounted

and fluid-pressure means to open and close
said valves independently.

35. In an elastic-fluid turbine operating by
stage expansion, the combination with dia-
phragms and nozzle-passages leading there-
through, of means to control the flow of mo-
tor fluid through the stages comprising a pla-
rality of valve and motor casings detachably
connected to said diaphragms and disposed
within the stages, fluid-pressure-actuated
valves in said casings, and conduits to con-
duct controller-fluid pressure to said motors.

36. In an elastic-fluid turbine divided into
stages by a diaphragm, a nozzle-passage lead-
ing through said diapbragm, a detachable
valve-casing mounted on satd diaphragm and
provided with ports I:hrml%h which the stage-
pressure enters said nozzle-passage, a .vafve
in said casing to cut said nozzle out of service,
and a fluid-motor, to operate in said valve,
which is removable with said valve-casing.

37. Inan elastic-fluid turbine operating by
stage expansion, a diaphragm therein, noz-
zle-passages in said diaphragm, a plurality of
compound valve and motor casings mounted
on said diaphragm, valves in said casings to
control the admission of motor fluid to said

nozzles, and conduits to supply an actuating- |

fluid pressure to the motor-pistons.

+ in casings seated upon and.
detacﬁably connected to said diaphragms, .
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38. Inanelastic-fluid turbine, a diaphragm- |

partition therein provided with a nozzle-

passage, 1 valve-casing mounted on said dia-

822,798

phragmm and throngh which the motor-fluid
pressure enters snid nozzle-passnge, u rotary
valve in snid easing, a stem for operating said
valve, a piston connected to said stem and
disposed within a eylinder formed integral
with snid casing, and means utilizing fluid-
pressure to control the operation of said pis-
tou.

39. In an elastic-fluid turbine divided into
stages by n dished diaphragm having a pe-
ripheral flange and provided with a nozzle-
passage between stages, the combination
therewith of a valve-casing, a valve therein,
and a motor for actuating said valve de-
tachably connected to snid diaphragm at a
point adjacent to said flange, a bucket-wheel
for each stage betwcen which and said dia-
phragm said valve and motor are -disposed,
and means to connect said motor with a con-
troller mechanism.

40. In a set of turbines, the combination
with a forward-driving turbine operating bfv
stage expansion and having independent full
and cruising speed working passages leading
through the high-pressure stages, and a single

: P
set of working passages leading through the

 Jow-pressure stages and codperating with

either or both of said first-mentioned working
nassages, of a reversing turbine connected to
the shaft of said forward-driving turbine.

41. An elastie-fluid turbine provided at its
high-pressure end with two independent
working passages comprising differently-ar-
ranged sets of buckets, and means to supply
motor fluid thereto, in combination wit-lg) 8
single working passage at the low-pressure
end of the turbine comprising buckets and
stationary guide devices which are supplied
with the motor fluid after flowing through
one or the other of said high-pressure work-
Ing passages. -

12. An elastie-fluid turbine provided with
independent sets of buckets and means to
supply fluid thereto, in combination with a
working passage adapted to be supplied with
the motor fluid after it has acted upon either
or both of said sets of buckets, said sets of
buckets being adapted to produce different
driving effects.

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

JAMES WILKINSON.

Witnesses:
1. M. HarToN,
NoMIE WELSH.
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