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To all whom it 1haly concern:

Beit knownthat [, JAMEs WILKINSON, a citi-
zen of the United St‘mtes 1‘691dmw at Birming-
ham, in the county of J efferson and State of

5 Ahbamft, have mvented new and useful Im-
provements in Governing Mechanism for Tur-
bines, of which the following is a specification.

This invention relates to improvements in
mechanism for governing . elastic-fluid tur-

10 bines, and i particularly designed for use in.

connection with multiple-nozzle turbines
wherein the flow of the fluid is controlled by
independent valves disposed in the supply-
head of a wheel-compartment and adapted to
15 operate successively to vary the motor-fluid

supply.

The obJect of this invention is to promde a

governing mechanism capable of regulating
the turblne by a series control of any desir ed
20 number of valves, which are preferably actu-
ated by the plstons of a row of compound cyl-
inders whose high and low pressure ends are
coupled up in Séli'es'to each other and to a
source of high pressure and to a governor-
25 controlled pressure, respectively. |
It 1s a further obJect to adapt my fluid-pres-
sure-controller means to intermittently actu-
ate the valve or valves nearest the critical
point of regulation, so that they will pulsate
30 a part of the motor-fluid supply, and with this
object in view I provide means to pulsate the
controller fluid and vary the mean potential
of the fluid’s pressure which controls the num-
ber of valves held constmtly open or closed.

35 I have shown this governing mechanism in
- connection with a multlple Stage turbine and -

adapted to control rows of valves across the
several stages; but I do not restrict myself to
this control across stages nor do I claim the
40 same herein, as this forms the subject-matter
of a separate application for Letters Patent
which is now pending.
This invention further consists in the con-
struction and arrangement of parts hereinaf-
45 ter described, and more particularly pointed
out in the claims, reference being had to the.
accompanying drawings, in which—
Figure 1 1s a side elevation of the turbine-
casing, showing an electric generator mounted

~channels in the casing forming passages :
| the valve-controlling ﬂuld in tull lmes and

| of Kig. 15.

thereon and the governor device driven fromi 5o
the shaft. Fig. 2 1s a similar view with part
of the outer shell removed, showing the milled
or

the internal governing mechanism in dotted 55
lines. Fig. 3 is a par tial vertical tr ansverse
section through Fig. 2, showing the supply
and stage valves and their eperating-pistons
in a row across the stages and the connecting
passage between the supply and stage cylin- 60
cers, shown with the calking-strips, whose
inner sides are channeled to tOIm part of the
fluid-passages, removed. Fig. 4 is an enlarged
view of.a bupply valve and its actuating mech-

“anism and showing the manner of fdrming the 03

passages Tor the valve controlling and actuat-
ing fluid. Fig. 5 showsamodification of apor-
tion of the inner casing in which a continuous
exhaust- pasqacre connecting the several cylin-

| ders is formed in the same manner as the short 70

connecting passages. Fig. 6’ comprises detail
views of a channeled CELH}.lI]g'-StI'II)., Fig. 7
1Hustrates a modified form of controller device
and turbine-valve. Figs. & to 12 illustrate
further modificationsof valvesand seats there- 735
tor. Kig. 13 shows arow of valves coupled up

in series parallel. Fig. 14 illustrates a valve
directing the flow of the governor-controlled

fluid to one of three parallel series of turbine-

valves which may be used for turbines having do

a plurality of concentric rows of WOI'kIHC"

passages. Iig. 151s a broken-away sectlon |
taken in a ver tical plane through the supply-
head of a compound turbine, the supply-valves
being controlled in series by the governor de- 85
vice and the stage compartment broken away
below the rotor-wheel. Fig. 161s a diagram-
matic chart of the governor’s delivery of the
valve-actuating pressure.  Fig. 17 is a dia-
crammatic illustration ot the action of the 9o
stage-pressure 1n controlling the stage-valves
F1g. 18 15 a view similar to Kig.

15, showing a number of stage-valvesserially
controlled by stage-pressure.
Similar reference characters refer to ‘i;he 95
same parts throughout the drawings.
- The turbine comprises the outer shell 1, sur-
rounding the casing proper, 2, formed

by the. =
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interlocked circumferential flanges depending
from the supply-head 3 and disposed around
the shouldered peripheries of the diaphragm-
partitions4. The inner walls of these flanges
are provided with radiating fins 5, which are
heated by steam-jackets 6, formed between
the shell 1 and casing 2 and surrounding the
several wheel -compartments into which the
interior of the turbine is divided by parti-
tions 4 and within each of which a rotor-wheel
7, provided with a row of peripheral buckets
3, rotates. These wheels are keyed to the
turbine-shaft 9, which is provided with suit-
able end bearings ,and extends through head
3, having mounted thereon an electric genera-
tor 10. Fluid-pressure is supplied to a series
of nozzle-passages 11 in the head 3 by a pipe
12, leading from any desired source and prei-
erably entering a circular supply-passage (not
shown) common to all the nozzles. Similar
passages 13 are provided in the partitions 4
in line with passages 11 and buckets 8 to form
continuous working passages in which the ve-
locity of the fluid is fractionally abstracted.
Circular radially-disposed openings around
the head and partitions form seats for rotary
supply-valves 14 and stage-valves ‘15, which
are held in place by screw-plugs 16. The pas-
sages, valves, and buckets increase 1n area to-
ward the exhaust end 17 of the turbine to ac-
commodate the increasing volume of the fluid.
The exhaust or condenser 17 forms a continu-
ation of the turbine-casing 2, being provided
at its upper end with a shoulder 18, which en-
oages the lower shoulder 19 of the shell 1.
The upper end of this shell is screw-threaded
at 20 to enable the head 3, which has an ex-
ternally-threaded” outer flange 21, to engage
the same. | -
The operating mechanism for the supply-
valves 14 comprises pressure-controlled en-

 oines whose differential low and high pressure

cylinders 22 and 23, respectively, are formed

by circular chambers provided in head 3 be-

45

55

6o

05

tween the passages 11. A compound piston
94. having low and high pressure heads 25
and 26, respectively, moves in these cylinders
subject to a constant high pressure and a va-
riable governed supply of relatively lower
pressure. This piston has a stem 27, which
extends downwardly through a passage lead-
ing from the center of cylinder 23, being suit-
ably packed to prevent the escape of pressure
around it. The valves 14 are double-ported
and provided with crank-arms 28, secured

-thereto between the ports and pivotally con-

nected to the lower ends of stems 27, the head
being suitably recessed to provide for the
opening and closing swing of the cranks. A
serew-plug 29 closes the upper ends of cylin-
ders 22. From the top of the first cylinder
99 of a series of differential cylinders (lettered
A to E, Fig. 2) a passage 30 leads to the cen-
ter of a governor-cylinder 31, and a second

passage 32 leads from the side of said cylin-

758,772

der 22, above the low-pressure head 25 of pis-
ton 24 when lowered and below when raised,
to the top of the succeeding low-pressure cyl-
inder of the series. Passages similar to 32
connect the other cylinders 22 of the series
together, so that were all the pistons 24 low-
ered the governor-controller power could pass
from cylinder 31 through passages 30 and 32
to all cylinders 22 of the series, which may
include all or any deésired number of the cyl-
inders in the head. Beginning with the end
cylinder of the series a passage 33, Ifig. 15,
connects its high-pressure cylinder 23 with a
constant source of high pressure, such as the
boiler, and passages 84 connect the succeed-
ing cylinders 23 in the same manner as pas-
sages 32 connect cylinders 22. Between the
two heads of each piston 24, which are packed
to move pressure-tight within their respec-
tive cylinders, I introduce atmospheric or con-
denser-exhaust pressure through a passage
35, which enters the upper end of the cham-
bers 23 and communicates with a passage 36,
common to all the cylinders and formed by
an annular egroove in the shell, open to the
condenser through a passage. (Not shown.) A
division-plate 37 (seen more clearly but in a
reversed position in Figs. 4 and 7) separates

the high and low pressure ends of the com-

pound cylinders. This plate has a central
opening 38; proportioned to make a close fit
with the stem of piston 24 and has a small es-
capement-opening 39, Fig. 4. The stem of
piston 24 is reduced at 40, so that when raised
the atmospheric pressure can pass readily be-
tween the cylinders through both 38 and 39
for the purposes hereinafter explained.
Within the governor-chamber 31 I place a
rotating longitudinally - shifting piston 41,
whose stem 42 extends upwardly through the

70
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plug 43, closing the end of the chamber, and

is engaged by a small governor 44, driven by
a belt 45 from the turbine-shaft 9, which 1s
secured to the head 8 near its periphery. This
governor may be of any desired construction

and of very small proportions, since it 1s only

required to rotate piston 41 and move it lon-
gitudinally responsive to speed variations.
This piston, Fig. 2, has inversely-disposed
wedge-shaped recesses between its circular
ends, forming a chamber L, always open to
low or atmospheric pressure through a pipe
46 and a semicircular passage 47 around the
piston, and a chamber H, similarly exposed to
high or boiler pressure through pipe 48 and
passage 49. The source of pressure for both
pipes 33 and 48 may be the same; but on ac-
count of the differential character of the pis-
tons 24 when the pressures are equal they
will move to open valves 14. The_high-pres-

sure cylinders 23 increase in size from A
throughout the series, so that each successive
cylinder requires a relatively greater gov-
erned pressure to open the valve controlled
thereby. This progressive increase of pres-

I10O
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sure may be taken at ten pounds,- and- its ob-
ject 1s to insure the valves opening one at a
time uncer a gradually-varying load.

- To 1llustrate the controlling effect of the
governor’s throttling action upon the variable

pressure 1n 1ts simplest form, I will refer to
the controller-piston 50 of Fig. T
describe its effect in connection with the se-
ries of cylinders in Fig. 2, which I have been
desceribing. The mean effective value of the
woverned pressure will be determined by the
V_ertical position of the piston 50 relatively
to the pipes 46 and 48, which are so spaced
that the piston will have a wiredrawing ef-

fect as it moves over them, acting to expose

one as 1t shuts off the other. Thls throttling
action of the piston will produce an increas-
Ing or cecreasing governed pressure, accoid-
ing as it is shifted by the governor sensitive
to the load, which pressure will be admitted
. This piston
being moved by the governor will before the
turbine 1s started be in its lowest position
when the governor may be turned, so that
pressure-pipe 48 will be entirely exposed and
exhaust-pipe 46 shut off. .This governed
pressure will be superior in all the cylinders
of the series and will move all the pistons 24
to open the supply-valves. As the speed of
the turbine increases the piston will rise,
throttling the supply and reducing the pres-
sure 1n cha,mbers 22 until in the last chamber
of the series, as K, where the differential is
least, it becomes inferior to the constant pres-
sure in cylinder 23, and the piston therein
moves upwardly to close its valve 14. There
will be no pressure under the heads 26 in the

preceding cylinders, for the constant pres-

sure was- cut off from the series as long as
head 26 in E was below passage 34, and they
will each be exposed through passages 34 to
the atmospheric pressure emstmﬂ‘ between

the piston-heads in the succeeding chambels

As the piston . moves up the constant pres-
sure passing through 34 begins to act against
the governed pressure in cylinder D. When
the governed pressure decreases ten pounds
and becomes inferior to the constant pressure
1in D, the piston will rise and the  constant

> pressure will take effect in eylinder C, while

head 25 will cut the governed pressure off from
It and open the passage 32, leading thereto, to
the atmosphere or exhaust-pressurein D. Car-
rying this action out, it will be seen that the two

pressures will oppose each other in but two

cylinders of the series which are nearest the
critical point -of regulation and comprise the
piston that will rise next under an increasing
load and the one that will move down nextif the

load falls. Inall the cylinders preceding these

two only the governed pressure will ex1st,

- which locks them down, and in all succeedmﬂ‘

cylinders only the constant pressure, which

locks them up. The value of the governed
pressure determines which the potentlally-ac— |

and will -

2

tive cylinders shall be, and as it rises or falls it
sweeps the valves controlled by them succes-
sively open or closed, according to the load.
To control and operate the stage-valves sub-
ject to the governor 44, using the pistons 24 as

relay-valves, I provide cylinders 51, boring

them down through the diaphragms 4 near the
outer ends of the valves 15, at which point said
valves are provided with cranks 52, swinging

“in said cylinders and connected to pistons 53 by

70

75

links 54. Plugs55 closethe tops of these cylin-

ders. From the center of cylinder 23 of A and
from each of the passages 34, leading to the
centers of the succeeding cylinders 23, passages
56 lead down across the staores, communicating
each with a row of stage-cylinders 51 throucrh
by-passages 57, which admit pressure above

pistons 53. Pressure from the stages is ad-

mitted below the pistons 53 to raise them and
open the valves 15 when passages 56 are open

to the atmospheric pressure between the heads

of pistons 24, which is the case when the pis-
tons are held down to open supply-valves 14.
As each supply-valve is closed its operating-

piston moves up and admits the constant pres-

sure to passage 34, and therefore to 56, through
which i1t passes to close a series of stage-valves
across the turbine and preferably in the line
of the fluid’s flow by moving pistons 53 down
against the stage-pressure. In this manner
by using pistons 24 as relay-valves to control
the constant pressure, which acts as a stage-

valve-closing power, it is evident that when |
the latter power closes a supply-valve it will

simultaneously close a corresponding row of
valves across the stages, and when a supply-
valve is opened its piston 24 will move down,
cutting pressure off from 56 and opening it to
exhaust-pressure, sothata row of stage-valves
will be opened by the stage-pressure beneath
their pistons.

- In this manner the governor

30

QO

95

100

105

controls both the supply and stage valvesand

governs the volume of fluid admitted to and
dlscharcred from each wheel - compartment;:

- but, as ha,s been heretofore stated this gov-
lustrates an . -

ernor control across the stages il
application of myinvention whichis not made
the subject-matter of claims herein.
this mechanism to pulsate a portion of the
fluid-supply to the turbine to compensate va-
riations 1n load intermediate stated points of
regulation, (in this case ten pounds,) at which

another valve will be opened or closed, I use
the controller-piston 41, Figs. 2and 15, formed

with a pressure - chamber H and an. exhaust-
chamber 1.. As the piston rotates one or the

other of these chambers will be in communi-

cation with passage30 and will deliverthereto
impulses of pressure,which will be communi-
cated to the series of cylinder A, &c. It will

be noted that this piston:has the same throt-
tling effect as 50, with this distinction, that 1t
produces an increased exhaust to chamber I
and a restricted supply to chamber H, or vice
versa, according to the piston’s movement.

Toadapt
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These chambers maintain their respective

pressures distinet, there being no direct com-
. The throttling
action of piston 41 governs the mean effective

munication between them.

pressures of the impulses, upon the principle

that any head of pressure may be maintained

in a vessel or conduit by admitting thereto
and exhausting therefrom calculated amounts
of fluid - pressure. The supply of pressure
into and out of passage 30 1sdetermined prin-
cipally by the relative areas of the exhaust
and supply pipes exposed, and the magnitude
of therise and fall of the pressureiscontrolled
by the rapidity of the piston’s rotation—u. e.,
if the piston rotates slowly, giving the pas-
sages 30 32 and cylinders 22 full time to raise
their pressure to that of chamber H and of
the exhaust in chamber L, asine wave of pres-
sure will be produced 1n said pipes equal in
value to the full difference in pressures be-
tween chambers H and 1.. If the governor-
piston be rotated more rapidly, time will not
be given for the complete charging or ex-
hausting of said passages, and asine wave will
be produced of less relative variation, so that
under a rapid rotation the sine wave will rep-
resent but small pressure variations,while the
mean effective value remains always depend-
ent upon the endwise shifting of the piston
The mean effective value of the pulsa-
tory supply of governed pressure determines,
as in the case of a constant supply, which

~ the potentially-active cylinders shall be, and

35

4.0

acts to intermittently oscillate an interme-
diate active piston, while the pistons on either
side will be alternately and intermittently ex-
posed to both pressures, and therefore poten-
tially active, as the piston moves up and down.
But two of the three cylinders are potentially
active at the same time, for the oscillating pis-

ton actsasadouble-pressure relay-valve, which

~shuts one of the pressures off fromone cylin-

45

50

55

0o

05

der when both are admitted to the other cylin-
der. It is only by oscillating the piston for

varying intervals that it 1s able to respond to -

intermediate variations in load between points
of regulation; otherwise it would remain open
or closed until there had been a rise or fall of
full ten pounds in the governed pressure. In
the latter case the real point of regulation will
be between two valves, while with the pulsa-
tory control one valve represents the critical
point, and, by varying the duration of the im-
pulses it delivers, all load variations calculated
to effect a variation of less than ten pounds of
the governed pressure will be compensated by
it. The duration of the impulses is deter-
mined by the relative value of the sine wave
of pressure to the equilibrium-pressure be-
tween the governed and constant sources.
This is shown in the chart, Fig. 16, where the
dotted wave-line represents the increasing
mean effective value of the pulsations, rising
from twenty to eighty pounds, while the rela-
tive .distance of the waves, representing pul-

58.
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sations above and below the horizontal pres-
sure-lines, determines their sine value, here
about ten pounds. The chart is divided into
sections A to I, corresponding with the cyl-
inders of the same letters, so that as the mean

pounds the wave enters the succeeding sec-
tion of the chart and the succeeding valve will
be opened by the increase of pressure in cyl-
inder 22, which action can be followed by the
line ¢ e. The horizontal pressure-lines when
read from the left indicate the values of the
ooverned pressures and when read from the
rightindicate the pressure values of the boiler-
pressure. 'The line of equilibrium between
these two pressures, as represented in cylin-
ders C and D, is shown by the line « «, and
the full-line wave represents the degree to
which the pulsations effected by the action of

piston 41 causes the pressure in cylinder 22

of D to rise above and then fall below that of
cylinder 23. The horizontal distance between
the points of intersection of the wave-line
with the pressure indicates the time duration
of the impulses and is determined by the rel-
ative value of the sine wave of pressure to
the equilibrium - pressure line of the sev-
eral valves. In this showing the pulsation of
the valve will admit and cut off pressure to
the turbine for equal portions of each revolu-
tion of the piston 41. Unless the load is full
on or off one of these valves will always be
oscillating to admit 1mpulses of pressure to
the first stage of uniform volume and velocity,
but which vary in duration in accordance with
the varying value of the sine waves delivered
to its cylinder. The valves will be succes-

sively oscillated as the load rises or falls.

“The value of having all the pistons but those
potentially active locked against movement
will be obvious in connection with thismethod
of pulsating the governed supply of pres-
sure. As cylinders are added to or cut off
from the governor’s control the length of the
active passage and its capacity will vary. lo
compensate the effect of this upon the govern-
or’s action, the chambers H and L are wedge-
shaped and inversely disposed, so that the
shifting of the piston will have the effect of
varying the relative of duration of exposure
of passage 30 to the chamber-pressures.

If the stage-valves be connected up with the
supply-cylinders in the manner hereinbefore
deseribed, this combined constant and pulsa-

tory flow of the fluid will be effected through-

out the whole turbine.

In Fig. 15 T utilize the constant pressure

as a relay-power to actuate the pistons 24,
whose high-pressure heads 26 are connected
to the cranks of valves 14 by intermediate links
The admission of the controlling-pres-
sure to the engine-cylindersis effected subject
to the action of a series of differential relay-
valves A’ to T, which are connected to each
other and to the governed, constant, and at-

effective value of the pulsations increases ten
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mospheric sources of pressure in the same

manner as the cylinders in Fig. 2. These re-

lay-valves move in high and low pressure cyl-
inders 22 and 23, respectively, and have heads
25 and 26, connected by stems 24, all as shown
and described in connection with similar parts

in Figs.” 2 and 3, the only difference being

that they act as valves merely because they
are not operatively connectec tothe valves 14.
The action of these relay-valvesuponthesup-
ply-valves will be 1identical with the action of
the supply - pistons when acting as relay-

valves to control the operation of the stage-

valves, for passages 59, corresponding to 56,
lead from the center of the high- pressure
chambers of the controller-cylinders to the
upper ends of the engine-cylinders and alter-
nately open the latter to the high constant

pressure or to the atmosphere, subject to the

action of the governor-controlled pressure
upon their respective controller relay-valves.
In the former figures the turbine-valves were
directly oper ated by the governed pressure,
whereas in this figure the use ot a relay-actu-
ated power ma.kes this control indirect.
In Fig. 18 1 1llustrate an apparatus for au-
tomatically actuating the stage-valves subject
to the control of stage-pressure.  Here the

construction and arrangement of partsaresub-

stantially the same as in Fig. 15, a high con-
stant pressure being admitted by a pipe 60 to
one end of a series of differential relay-valves

A’ to F', while the stage-pressure existing in

the wheel-compartment above the diaphragm
1s admited at the other end of the series
through passage 60" as a substitute for the

pressureabove the diaphragm 4 being sensitive
to the action of the supply-valves controlled

by the governed pressure, the stage-valves

will be indirectly sensitive to the action of the
governor. In the same manner a succeeding
stage-pressure responds to the action of the
prececding stage-valves. In this figure the
controller-valves need not have their differen-
tial heads of increasing proportions through-
out the series, as 1s the case in Fig. 15.
When pressure is admitted by the valves 7
to the first stage, which I shall treat as that
disposed above dnphra,om 4, 1t accumulates
therein until 1t rises above the desired stage-

- pressure, when it will act upon the piston in

55
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cylinder A" to move it down and open the
stage-valve controlled thereby. If one valve
wil l not carry off the excess ot st‘m'e-pressure 1t
will continue to open up successive valves by
rising superior to the high pressure in cylin-

ders B’ (', &ec., and moving their pistonsdown

until sufficient stage-valves are open to main-
tain the stage-pressure normal. The normal
line of stage-pressure 1s represented by s s

in Kig. 17 and the line of equilibrium-pres-

sure by x «, as in Fig. 16. The full-line por-
tion of the wave-line indicates a pulsation to
correspond with that of the supply-valve which

4

The volume of the stage--

will be delivered by the stage-va lve to a suc-
ceeding stage.
In Fw 4 I illustrate a modified constr uctlon

of the compound differential cylinder and pis-

ton 24. Here the low - pressure chamber 22
1s formed by a shell 61, inserted in a chamber
bored in the head, and is provided with a
packing-chamber 62 for the stem 27 of the
plston “which connects with the valve 14 by
an intermediate link 63. A ecircular division-
plate 37 is seated on shell 61 and acts to divide
cylinder 22 from the high-pressure cylinder
23, formed by a chambel bored in the screw-
pluo 64, which closes the opening thr ough
which shell 61 was inserted. This plate is
held in position by the phw and 1s formed
with an escapement-opening 89 and a central
opening 38, through which the stem of the
piston 24 passes. l‘he reduced portion 40 of
this stem is shown disposed within this open-
Ing 38, and it will be noted that the chamber
23 below the head 26 will be in communication
through 38 and 39 with the exhaust-pressure

maintained above head 25 1in cylinder 23 by

passage 35. 'L'o better understand this figure,

reference may be had to Fig.. 9, which 1llus—
trates 1ts relation with the other eylinders of
the series. Krom thisit will be seen the upper
of passages 34, which are shown disposed on
the same su:le of the cylinder, leads to the
cylinder to the right and the lower passage to

the cylinder to the left, and the same is true

of passages 32. As the head 25 of piston 24

70

VE

30

Y o

95

moves above upper passage 32 the flow of

pressure thereinto would affect its rising

movement if it were not compensated by hold-
ing the pressure which flows back fromlower

passage 34 when head 26 passes above it and

~opens 1t to the exhaust-pressure between said

heads in cylinder 23 long enough to cause it
to act beneath piston 96
piston prevents the escape of this pressure
except through 89 until it reaches nearly the
end of 1its stroho when 40 permits its free
escape through 38 and 35 to the exhaust. In
this showmﬂ' the cylinder ends and piston-
heads are beveled to insure a more positive
action. This also illustrates the preferable
manner of forming the passages—z. ¢e., by first
artlling holes from the outside directly to the
desired points in the several cylinders of the
series and then milline a grooved channel in

manner shown in Fig. 5. In Fig. 4 these
holes are drilled through the plug 64, plate

37, and shell 61.
closed by a similarly-grooved calking-strip

The stem of the

This grooved channel 64 1s

100
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I15

the outer wall of the casing between the two
holes which 1t 1s desired to connect, in the

120

65, which 1s brazed or welded in place and is -

tm ther secured by the outer shell 1, which fits
closely against the inner casing.
In Fw‘ 5 I form the contmuou‘s exha,ust-

I25

passage 36 by a grooved channel and a mrcu-— |

lar grooved mllﬂno*-stl 1p 66.
In Figs. 7 to .12 I show a series of brohen
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65 to maintain a cruising speed, and constitutes :

views of different kinds of supply or, if de-
sired, stage valves, which the governed pres-

sure lifts by being introduced in the lower -

ends of the cylinders 22, which are disposed
below cylinders 23. In Fig. 71show a single-
seat puppet-valve, in Fig. 8 a balanced pup-
pet-valve, in Fig. 9 a piston-valve, in Fig. 10
my preferred form of rotating valve, in Fig. 11
a sliding gate-valve, and in Fig. 12 a swinging
oate-valve, any of which may be used.

1 have stated that the entire series of sup-
ply and stage valves may be controlled from
one governor-cylinder; but they may be sub-
divided and controlled in series by two or
more governor-cylinders coupled up to operate
simultaneously. |

In Fig. 138 is illustrated a method of arrang-
ing and controlling the valves of a row 1n se-
ries parallel. Here the passages 30 and 33
may continue around the casing, each having
branches which lead to separate series of

valves, as A B C and D E F, connected upin |
The advantage of this is

the usual manner. I
to multiply the number of valves supplying
fluid to the turbine when the corresponding
cylinders of the several series are of the same
differential. If the succeeding cylinders
throughout the row progressively vary in dif-
ferential, this method of piping will increase
the accuracy of the governor’s control through
a long series by avoiding the necessity for the
cooverned-pressure pulsations passing through

any but a few intervening low-pressure cham--

bers. Two pipes 30 could be led from cham-
ber 31 in opposite directions around the row
of cylinders to shorten the length of the pas-
sages, and, if desired, the governed pressure
could be piped to the stage-valves to actuate

them directly. In thisfigure the chambersH -

and L in the governor-cylinder 31 are formed
by a continuous flange 67 in the form of a con-
ical helix around piston 68. '

In Fig. 14 T show method of controlling a
turbine having three series of concentric fluid-
passages-and independent serially-connected
rows of cylinders controlling the valvesin the
several passages. I lead the governed pres-
sure in passage 30 to a valve-chamber 69, open
tothe atmospheric pressure in pipe 70 through
ports 71, and having passages 72, 73, and 74,
leading, respectively, to the outer, intermedi-
ate, and inner rows of cylinders A, &c. A
valve 75 in chamber 69 is adapted to direct the
ooverned pressure to but one of the rowsata
time, while the other two passages will be

“opened to the exhaust-pressure in pipe 70

through one or both ports 71. The constant
pressure in pipe 33 branches to each row and
acts to close all the valves of the rows which
are exposed to the exhaust-pressure and to op-

pose the governed pressure in the other row.

This construction is particularly adapted for
marine turbines which will be capable of op-
erating to drive forward or reverse and also

753,772

the subject-matter of a separate pending ap-
plication. | | -
In Fig. 3Ishow therims of the rotor-wheels
7 provided with two similarly-disposed under-
cut annular shoulders 76 1n the same circum-
ferential plane, and the base-Dblocks of the
buckets 8 have reversely-disposed similarly-
undercut shoulders 77, which -when inserted
between shoulders 76 may be moved sidewise
to lock with said latter shoulders. To secure
the bucketsin place,I may insert locking strips
or blocks 78, Fig. 4, or I may effect a tighter
joint by filling the cavity with molten type-
metal 79, Fig. 3, through a passage 80, pro-
vided therefor through the rim. It is only
necessary to use this passage for locking the

last bucket in, for the metal may be simply

poured into the cavity from above as the
buckets are assembled. To further strengthen
this connection, I may braze or weld the base-
block to the rim at 81 or may provide the
latter with a calking-lip and force 1t against
the base - block to lock it against sidewise
movement. . |

Beneath the center of supply-valves 14 1
nse a transverse wedge-shaped center support
892, (shown only in Fig. 4,) which continues
to the delivery end of said nozzle, serving as
a partition to divide the nozzle and form two
passage-ways, with which the two ports of the
valve 14 are in alinement. In this figure it
will be noted that bevel valve-seats 83 and 84

are provided at each end of the cylinders 22

and 23, respectively. The piston-heads 25
and 26 have bevel portions 85 and 86.on each
side, which seat pressure-tight against the
hevel-seats 83 and 84. By this arrangement
the possibility of leakage of pressure around

the piston is avoided in the simplest manner,

and the use of packing is to a large extent dis-
pensed with. By this construction when the
piston is moved from its seat the increased
area exposed to the pressure will cause 1t to
move a full stroke.

The modification and adaptations of which
the principles hereinbefore disclosed are capa-

ble are too numerous to be further specified;

butitisto be understood that I donot here limit
myself to any particular construction or ar-
rangements of parts, but desire to cover any
means for effecting a series as contradistin-
cuished froma parallel control of the turbine-
valves. _-

If the stage expansion of the elastic-fluid
pressure be effected in separate casings, they

may be connected up in the same manner as

in Fig. 2, ora branch pipe 30 may lead to each
stage series of valve - actuating cylinders.
This series control of valves is equally ap-
plicable to a row of valves supplying pressure
to the initial or to a subsequent stage or wheel
compartment, and when a separate controller
means is used for each row of valves for a
stage their action will give the same control
for the valves of the several rows. 1 do not,
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therefore, desire to limit myself herein to the
series control of the supply-valves for any
particular stage or wheel compartment of a
turbine operating to fractionally convert the
pressure of the motor fluid into velocity.

Having thus described myinvention, what I
claim as new, and desire to secure by Letters
Patent, 15—

1. In a motor, a g overmno' mechamsm COm-

prising a plumhty ot V&lVBS coupled in series,
and a governor-controlled power means of va-

rying potentlal for serlally contl olling SEle
valves.

2. Inamotor, w*overmno*mechamsm ,aplu-
rality of valves means to sermlly transmit an
actuating power of varying potential to said
valves, and means to vary said power.

3. In a governing mechanism for motors, a
plurality of valves, means to serially transnut
an actuating power from onevalve to another,
and means to vary the effective extent of said
power through the series.

4. In a governing mechanism- tor motors, a

plurality of valves a governed a,ctuatmﬁ'
POWer, means serlally tI‘&I}SHllttIDO‘ sald power
from one valve to another, and means to vary
the effective extent in said series of said power
In accordance Wlth 1ts potential.

5. In a governing mechanism for ‘motors, a
plurality ot val ves coupled up 1n series, means
to deliver a varying actuating power to a vVa-
rying number of said valves, and means to vary
the actuating power.

6. In a governing mechamsm for motors, a
plurality of pressure-controlled- valves, pas-
sages serially connecting said valves and con-
Stitutinﬁ‘ a portion of a pressure-controlling
passage, the extent of which is varied by the
valves under its control.

7. In a governing mechanism tm motors, a

plurality of Valves ‘motors to operate Sald.

valves which are coupled up in series, and
means transmitting a governed actuatmfr
power to the initial motor of the series from
which it passes to one or more of the other
motors of sald series to successively operate

them.
8. Ina governing mechamsm for motors, a

plurality of motor- ﬂmd valves, cylinders, pis-

ton-valves therein, controlling means to oper-
ate said motor-fluid valves, means to admit a
governor-controlled pressure to said cylinders
to move said pistons, and means to hold said
pistonsagainst movement whose relative value
varies between the several cylinders.

9. In a governing mechanism for motors, a
plurality of valves, a plurality of motors con-
nected to sald Valves and a governor control-
ling the admission of an actuating pregsure of
varying potential to said motors.

10. Ina governing mechanism for motors, a
valve interrupting the flow of fluid-pressure
through a nozzle, a governor controlling the
intermittent dehverv of an actuating power to

T —.

said valve and varying the potential of the
power 1n accordance with the load.

11. Inagoverning mechanism for motors, a
plurality of valves, means to transmit an ac-

| tuating power to said valves, means to hold
said valves against movement by said power

which vary relatively in strength, and a gov-
ernor -to vary the potential of the actuatlnﬂ'
power | ~
Ina governing mechanism for motors, a

plurahty ot Valves means to operate said
valves, means transmlttmw a governed motive
power serially from one to the other of said
operating means, and means to serially coun-

teract said oroverned power In areverse dlrec—_

tlon as it varies in potential.

- 13. In a governing mechanism for motors,
a plurality of mlves fluid-pressure- Opemtmcr'
means for said V&lVPS means to serially trans-
mitagoverned and an opposing constant pres-
sure to a part of said operating means, which
are operated by relatively different variations
in the potential of the governed pressure.

'14. In a governing mechamsm for motors,

a plurality of valves,a controlling-cylinder and
an acbuamnw—plston for each valve, said cylin-
ders being serially coupled up to each other,
means introducing a governed and an oppos-
Ing constant pressure to opposite ends of said

ser1es, and intercepting said pressures in the

line of their flow beyond the cylinder or cyl-
inders wherein the said pressures most nearlv
counterbalance each other.

15. In a governing meehamsm for motors |

a plurality of valves coupled up in series, and
means to deliver -actuating fluid in pulsatory
blasts of varying value to part of said valves,
Whlle the rest are held open or closed. '
16. In a Uovermng mechanism for motors,
a plurality of valves, means to operate said

valves coupled up in series, and a governing

means delivering a pulsa,tory actuating power
of varying mean value to part of S&Id valve-
operating means, while the rest are main-
tained open or closed according to. said mean

value.

17. In a governing mechamsm for motors,
an engine controllmo a row of valves Whlch
control the flow of fluid- -pressure through noz-

7

70

75

30

90

95

100

105

110

zles, said engine comprising & cyhnder whose

ends are exposed to a crovemed variable .and
a constant pressure, a piston movable between
said pressures and recessed to form between

1ts ends a low-pressure chamber continually

open to an exhaust-pressure,a connection from
sald piston to a valve and a conduit from said

cylinder leading to said other valves and con-
ducting pressure thereto to operate them when

sald piston assumes a determined position.
- 18. Inaturbine, anozzle-passage divided by
a partition, and a multlported rotary valve dis-

posed 1n said nozzle and acting to interrupt

the flow of fluid therethrough.

19. In a turbine, a divided nozzle-passage,
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a rotary valve seated in the nozzle - bearing
portion and having a port inline with cach of
the passages formed as divisions of sald noz-
zle, and acting to open or close them to the
motor fluid. | |

90. In an elastic-fluid turbine, a motor-fluid
passage, a multiported rotary valve theretor,

and means to operate said valve connected

thereto between two of 1is ports.

21. In a turbine, motor-fluid passages and
valves, and fluid-pressure motors to actuate
said valves having cylinders formed by cham-
bers in a stationary portion of the turbine,
and plugs closing said chambers and forming
heads for said eylinders. -

92. In a turbine, a fluid-pressure motor to
actuate a turbine-valve comprising a cylinder
formed as a chamber in the supply-head to a
wheel -compartment, and a detachable head
for said eylinder which is screwed into an end
of said chamber. _ | |

93. In a turbine, a nozzle-passage, a fluid-
actuated valve therefor, and governing means
for said valve comprising a chamber commu-
nicating with a high pressure and an exhaust,
a movable piston therein which throttles the
pressure and exhaust openings to create there-
in a pressure of varying value, and means to
conduct this pressure to actuate said valve.

24. -In a turbine, a nozzle, a valve therefor,
and a motor to actuate said valve comprising
a compound cylinder, a compound piston
whose heads are connected by a stem, pas-
sages admitting a governed pressure to one
end of said cvlinder, a substantially constant
pressure to the other end, and an exhaust-
pressure near the center and between said pis-
ton-heads. | |

25. In a governing mechanism for motors,
a plurality of supply-valves serially connected
up, a controller means, and a single connec-
tion between said series and said controller
means. - '

96. In a governing mechanism for motors,
a plurality of fluid-pressure-actuated supply-
valves, passages leading from valve to valve
to serially connect them, a source of actuat-
ing fluid-pressure, a passage leading fromsaid

source of pressure to the initial valve ot said

series. -

97. In a turbine, a plurality of motor-fiuid
valves, pressure-controlled actuating means
therefor, and passages to conduct the actuat-
ing pressure from one valve to another,
formed in the turbine-casing.

98. In a turbine, fluid - actuated supply-
valves, and passages to conduct the actuating
fluid from one valve to another which leads
through the turbine-casing. |

29. In a turbine, fluid -actuated supply-

valves, and passages to conduct the actuating
fluid from one valve to another which are dis-
posed inside of the outer casing. |

30. In a turbine, fluid-pressure-controlled

753,772

means to actuate motor-fluid valves, and fluid-
conducting passages formed by channels in
the turbine - casing and means closing said
channels while leaving an 1nner passage-way
for the fluid. | . -

31. Inaturbine, two or more fluid-actuated
valvesseated ina valve-bearing portion, open-
ings leading through the casing to conduct ac-
tuating fluid to said valves, a channel in said
casing between said openings, and filler-strips
to close said channel and leave an inner pas-
sage-way connecting said openings.

32. In a turbine, a plurality of fluid-actu-
ated valves, and means to conduct an actuat-
ing pressure to said valvescomprising a series
of holes drilled through the casing to said
valves, and a channel in sald casing connect-
ing said holes and a calking-strip for sald
channel leaving a closed way connecting sald
several openings.

33, Inaturbine, a plurality of valve motor-
‘eylindersdisposed ina compartment-head por-

tion, openings leading through the casing to
said cylinders, a channel connecting the outer
ends of said openings, and locking-strips clos-
ino the open side of said channel and forming
with the inner side thereof a passage-way
common to said openings. _

34. In a turbine, a series of valve-actuating
motors, each of which comprises a constant
and a variable pressure cylinder, a division-
wall between said eylinders, a piston-head
within each cylinder connected by a stem hav-
ing a reduced portion near one head and pass-
ing through an opening in said wall, an ex-
hausting-passage opening into the cylinder
near whose piston-head said stem is reduced,
and passages leading from the sidesand ends
of said cylinders to adjacent cylinders.

35. In a turbine, a series of moters for ac-
tuating motor-fluid valves comprising com-
pound cylinders, compound pistons whose
heads are connected by stems having reduced
portions, and suitably - apertured division-
walls between the ends of each compound cyl-
inder. | o .

36. In a turbine, a nozzle, a valve therefor,
a fluid-pressure motor seated in said nozzle-
bearing portion and having its cylinder formed
by a casing inserted in said portion, and a

stem for operating said valvesleading through

the inner end of said casing.

37.- In a turbine, a plurality of motor-fluid
valves, motors for actuating said valves each
comprising constantand variable pressure cyl-
inders and a compound piston having heads
movable in said cylindersand operatively con-
nected to said valve, a pressure-supply pas-

‘sage entering the ends of said cylinders and

pressure - conducting passages leading from
the sides of said cylinders, and an exhaust-
passage opening into both said chambers be-
tween said piston-heads. “

38. In a turbine, a motor for operating a
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.turbine- valve, a compound piston having

heads moving in two cylinders, said heads be-
ing connected by a stem having a reduced por-

tion, said stem passing through an opening in
a division-wall, and acting as a valve to close

sald opening.

39. In a turbine, nozzle - passages, rota,ry
valves therefor, and roolprooatmﬂ' motors op-
erating said rotary valves. :

40. In a turbine, nozzle-passages, rotary
valves therefor, and a reciprocating motor ac-
tuating one or more of said valves, and con-
trolling pressure to actuate said other valves.

41. In aturbine, a plurality of pressure-ac-
tuated valves, and a governor therefor com-

prising a oylmdor to which a high and low
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‘pressure 1s admitted, and means movable with-

In sald eylinder and acting to create a- third
variable pressure, out of said first-mentioned
pressures, which controls tho action of said
valves.

- 42. In a turbine, a motor for operating a
turbine-valve, a compound piston having
heads moving in two cylinders, an apertured
partition between said cylinders, means be-
tween sald piston-heads which are adapted to
act as a valve to open or close an aperture in
sald partition. |

- 43. Inamotor, a govermngmeohamsm com-
prising a controller power means, a plurality

of valves, adapted to be independently actu-
‘ated by said power means, which are serially

coupled up and have a common connection
with said power means by which they are suc-
cessively actuated.

44. In a governing mechanism for motors, -

a plurality of fluid-actuated valves, separate
fluid-conducting passages leading from valve
to valve which passages are successively
opened to the actuating -fluid by the move-
iinogt of the valves from whloh they severally
ea . |
45. In a governing mechanism for motors,
a plurality of valves, a plurality of ﬂuld-pros—
sure motors actuating said valves, passages

successively opened to the actuating fluid, de-
livered to the initial motor of a series, by the
movement of the motors which prooode said

passages 1n the line of the fluid’s flow.

46. In agoverning mechanism for turbines,

4 plurality of independent fluid-actuated tur-

55
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bine-valves, a source of governed valve-con-
trolling fluid, and a passage conducting said

fluid to a plura,llty of ‘independently- a,otlncr.

valves. .

47. In a governing mechanism for turbines,
ﬂuld-pressuro motors fluid-conduits leadmcr
from one to another of said motors, motor-
fluid-supply valves, and piston-valves in said
motors connected to said valves and control-
ling the admlssmn of pressure to said con-
dults

48. Ina govermncr meohamsm for turbmes,

-varies.

| a plurality of Valvo-aotuating motors com-

prising cylinders, passagesleading therefrom

=)
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to a governed source of fluid-pressure, to an

‘exhaust-pressure, and to one or more adja-

cent motors, and piston-valves in said cylin-

‘ders acting to expose the passages leading to

adjacent motors to either the governed or ex-
haust pressures. |

49. In a governing mechanism for motors,
a plurality of valve-actuating pistons exposed
to a constant power and to a governed-pres-

sure means of varying potential, the propor-
tions of said pistons being relatively varied

to cause them to operate successively as the
potential of said governed-pressure means

70
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50. In a governing mechanism for motors, "

a plurality of valves, a plurality of differen-
tial valve-actuating pistons exposed to a con-
stant and a variable governed pressure, and
each of said pistons being designed to move
responsive to a predetermmod dlﬁerontlal be-

‘tween said pressures.

51. In a governing mechanism for motors,

‘a plurality of valves, a plurality of valve-ac-

tuating pistons of relatively varying propor-

‘tions which are exposed to a substantially

constant power, and means serially transmit-
ting a power of varying potential to one or
more of ‘said pistons.

52. In a motor, a plurality of fluid-pres-
sure-actuated V&IVBS and means to control the
pressure of the Valvo-aotuating fluid, compris-
ing a cylinder, fluid inlet and outlet passages,
and a governor-actuated throttling-piston

which varies the potential of said aotuatmg
fluid. ’

53. In a motor, a plurality of fluid-pres-
sure-actuated valves, and a controller means

therefor comprising a cylinder, fluid-conduits

leading from said cylinder to a high and ex-
haust pressure, and a rotating cut-away pis-
ton therein, which mtormlttontly delivers to
a passage the valve- actuating fluid.

54, In a motor, a fluid-pressure -actuated

leading from one motor to another which are | valve, a cylinder oxpos_ed to a high and an ex-

haust pressure, a rotating go'vornor -shifted
controller device therein, which forms with
the side of said cylinder two separate rotating

chambers each of which is in execlusive com-
‘munication with one of said pressures, and a

passage for the valve-actuating fluid which is
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alternately exposed to the ohambor—pressuros |

55. In a motor, fluid - pressure - actuated
valves, and a oontrollor means for the valve-

_- aotuating fluid, comprising a cylinder, a rotat-
‘ing piston therein cut away to form with the

sides of sald cylinder two reversely-disposed
wedge-shaped chambers, means to maintain in

one chamber fluid under a varying high pres--

sure and 1n the other an exhaust-pressure, and
a passage for the valve-actuating fluid, which
is alternately exposed to said chambers.

56. In a turbine, a valve-actuating motor
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comprising a cylinder formed with a beveled
valve-seat at one end, and a piston-valve mov-
able therein and beveled to seat pressure-tight
aoainst said seat. -

57. In a turbine, a valve-actuating motor
comprising’ a cylinder having side and end

ports, and provided with beveled seats-at each | , _
zle-passages and: valves therefor, a governing

end, and a piston acting as a valve and having
beveled ends engaging said seats.
58. In a turbine, a valve-actuating motor

comprising two cylinders, a plurality of ports
therein, a compound piston acting as a valve

and having a head in each cylinder, beveled
valve-seats at each end of said cylinders and
beveled portions of said heads adapted to en-
gage sald seats. , -

59. In a governing mechanism for motors,

a plurality of valves, passages to. serially con-
duct actuating fluid from valvetovalve, means

to lock part of said valves at one end of their

stroke, while the valve or valves at the erit-
ical point of regulation are left free to move
subject to the control of said actuating fluid.

60. In a governing mechanism for motors,

a, plurality of valve-actuating means, means
transmitting a governed fluid-pressure serially
from one to the other of said actuating means,
means to serially transmit an opposing pres-
sure from one to the other of said actuating
means and in a reverse direction to sald gov-

erned fluid-pressure, and means to lock all but

the valve or valves nearest the erititical point
of regulation in a definite position by cutting:
one or the other of said opposing pressures

off from their actuating means. |
61. In a turbine a plurality of motor-fluid

stage-valves, motors for actuating said valves-

seated in chambers formed in the valve-bear-
g portion.

62. Inan elastic-fluid turbine, an induction- |
nozzle, a fluid-actuated rotary valve theretfor,
a passage for the valve-actuating fluid, and
governed means to control the fluid to actuate

said valve.
63. In an elastic-fluid turbine, an induction-
nozzle, a rotary fluid-actuated valve therefor,

and governor-controlled means to actuate the |

valve without stationary intermediate oper-

ating positions.
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64. In aturbine, a supply-passage, a rotary
fluid-actuated supply-valve therefor seated in

that portion of the turbine in which said pas-
sage is disposed, and passages conducting ac-
tuating fluid through said portion te move

sald- valve under control of a governor device. |
65. In a turbine, a supply end portion
through which induction-nozzles pass, valves

for said nozzles having actuating-stems dis-

posed. within chambers formed in said end

portion, and means to operate said: stems.

66. In a turbine, a supply end portion:
through which induction-nozzles pass, rotary

valves for said nozzles seated in said end por-
tion, chambers within which actuating means
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for said valves extend, and passages to admit

fluid-pressure to operate said means.

- 67. In a turbine, a plurality of motor-fluid
valves, and motors for actuating said valves

seated in chambers formed in the valve-bear-
ing portion. - S
68. In an elastic-fluid turbine having noz-

mechanism comprising a governor, means for

operating said valves, and a controller device
moved by said governor, which actuates part

69. In an elastic-fluid turbine, a plurality of

‘induction - nozzles, means to open and close
‘said nozzles, and aregulatingmechanismmain-
taining a continuouscontroloverall said means
and intermittently actuating a part of them.

70. In an elastic-fluid turbine, a plurality of
induction - nozzles, means to open and close
said nozzles, a rotating controller device con-~
structed to intermittently operate a. part of
“said means during portions of its cyecles of ac~
tion, and means to rotate said device and ad-

justitandsaid nezzle-epening meansrelatively

‘to. each, other. |
71. Tn a.governing mechanism for turbines,:
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of said valve-operating means intermittently
‘according to.slight variations in the.load.
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a, plurality of valve-controlled fluid-admission. .

passages, valve-operating: means, and a gov-

erning device for controlling-saidmeans whichs
moves in accordance with variations in the
load and intermittently operates a part of said:
the rest passively

means while maintaining
under control.

. 72. In an elastic-fluid turbine, a governor

or regulating mechanism adapted te admit.con-

temporaneously constant and pulsatory blasts
of elastic fluid, which are proportioned to. the.

load and: used to develop mechanical power.

- 78, In an BI&Sﬁi'G-ﬂllidi turbine , a ggvgrﬂ:in o
‘mechanism for controlling the admission of
fluid-pressure to a plurality of nozzles com-
prising means for admittinga constant supply
| of fluid aecording to.the load and: a pulsatory
supply varying in proportion to slight varia-
tions in: the load. -

_ 74. In an elastic-fluid turbitne-, &, governingf
‘mechanism for controlling the admission of
fluid-pressure to a plurality of nozzles, com-
prising means. for admitting blasts uniform in
volume to.said nozzles:and means to.maintain
‘g part of them open aceording: to the load and
part pulsatory according to. slight variations
in the load.

75. In anelastic-fluid turbine, a plurality of

nozzle-passages, valves controlling the admis-
sion of pressure thereto,and a governing mech-

anism: which oscillates a part of said valves: to.

admit pulsations.of fluid-pressure which vary
in duration with variations in speed, while it
maintains the rest of said passages open or
closed according: to. the lead.

76. In an elastic-fluid turbine, a plurality of

nozzles, a valve for each nozzle, and means
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controlled sensitive to the speed of the tur-
bine, for progressively oscillating a part of
sald valves while 1t leaves the rest open or
closed according to the load. -

77. Tn an elastic-fluid turbine, a plurahty of
induction-nozzles, valves for said nozzles, and
speed-governing mechanism for sweeping said

valves open or closed as the load is thrown on -

. or off, and for oscillating a part of said valves
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_durmg a counstant or slow]v-cha,ncrmg load.

78. In a governing mechanism for turbines,
a plurahty of fluid - actuated Supply-valves,
and a fluid-pressure-controlling means for said

valves to deliver a varying volume of motor

fluid to the turbine under varying loads and

to pulsate part of said supply to compensate |

slight variations in the load.
79. In a turbine, a plurality of fluid- SUpply

passages, and a fluid - pressure - governing |

means. to regulate the flow of fluid through
sald passages, pulsating it in a part of said pas-
sages to compensate slight variations in load.

80. In a governing mechanism for motors,

a plurality of nozzle-passages, valves there-
for, and fluid - pressure means to intermit-
tently actuate part of said valves to pulsate
the fluid-pressure delivered by them to the

motor, while the other valves are held open

or closed
81. Ina turbine, a plurallty of motor-ﬂuld—

supply passages and valvestherefor, in combi-

nation with a fluid-pressure-governing mech- |
‘to this specification in the presence of two sub- |

anism for said valves which intermittently
opens one or more of said valves for periods

of varying duration, while the rest of said |

valves are held open or closed.

892. Ina governing mechanism for turbines,
a plurality of supply-valves, a governor-con-
trolled power means for operating one of said

11

valves, and means under the control of said

40

valve to transmit said operating power toone

or more of the other of said valves.

83. Ina governing mechanism for turbines,
a plurality of independent fluid-actuated sup-
ply-valves, and a fluid- -pressure - controlling

means, for successively operating said valves,

adapted to expose but two of them at a time

to opposing actuatmg pressures,

84. In a governing mechanism for motors,

| a plurality of valves, passages to serially con-

45

ductactuating fluid from valve tovalve, means

to control the successive actuation of said

valves and to lock all but the valve nearest the

critical point of regulamon against movement.
85. In a governing mechanism for motors
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a plurality of valves which are opened or
closed by fluid-pressure, and a fluid-pressure-

governing means to control the successive ac-

tuation of said valves and to lock all but the

valves nearest the critical point of regulatlon

aframst movem ent
86. Ina governing mechanism for turblnes,

60

a series of supply-valves, and a fluid-pressure-

controlling means for sald valves which ex-
poses & part only of said valves to two actu-
ating pressures at a time, the rest of said

valves being exposed to one or the other of

said actuating pressures according to their po-

posed to both pressures.

65

sition in the series relative to the valves ex-
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In testimony whereof T have signed myname

scribing w1tnesses
JAMES WILKINSON

Wltnesses -
J. J. D. HaLr,
H. M. HarTtoON.
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