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No. 753,778,

~ UNITED STATES

I_Patented_ March 1, 1904. '

PATENT OFFICE.

JAMES WILKINSON, OF BIRMINGHAM, ALABAMA, ASSIGNOR TO THE WIL-

KINSON STEAM TURBINE COMPANY, A CORPORATION OF ALABAMA.

GOVERNING MECHANISM FOR TURBINES.

S?ECIFIGATION-forming part of Letters Pﬁten_t No. 753,773, dated March 1 , 1904,
Application filed January 4, 1904. Serial No. 187,601, (No model.)

- To all whom it may concern: '

Beit known that I, James WILKINSON, a citi-

zen of thé United States, residing at Birming-
ham, in the county of Jefferson and State of

5 Alabama, have invented new and useful Im-
provements in (Governing Mechanism for Tur-
bines, of which the following is a specifica-
flon. L o '
My invention relates to an improved gov-

10 erning mechanism for elastic-fluid turbines

wherein a plurality of motor-fluid valves are

controlled and successively actuated by a

static pressure created by impact and regu- |

lated in a ¢ontroller-passage by the injector
5 action of a stream of fluid under the control
of a governor-shifted nozzle, the position of
which relatively to said passage determines
the potential of the static pressure therein..

In utilizing fluid-pressure to control the op-

20 eration of motor-fluid valves in turbines de-
signed to operate with economy and at a uni-
torm speed under varying loads the chief ob-
jects in view have been to simplify the con-

struction to a point of economical practicabil-

25 1ty and to provide a governing mechanism
which is capable of effecting a constant speed
of shaft rotation during both uniform and
variable loads without loss of economy in
operation. | D |
- Where it has been the practice heretofore
to lead separate fluid - conducting passages
from the governing device to each turbine-
valve in order to secure their successive op-
eration, it is the object of my invention to
35 use a single fluid-controller passage for any
desired number of valves and to produce
therein a valve-controlling fluid-pressure of
varying potential and density by diverting
more or less of a working stream of motor
40 fluid thereinto without affecting its useful and
- eflicient action in the turbine. This passage

30

1s open at but one end, where it leads from a
controller-casing, from which another port
discharges into a nozzle and within which a

45 movable stream: of fluid acts with an injector
“effect to raise by impact the pressure in the
passage and with an ejector effect to lower
the pressure, so that I secure a differential in

the controller-pressure of the fluid approxi-
mately equal to the difference between the
boiler-pressure and-a vacuum. Thisis of im-
portance in connection with turbines of large

powers and operating by stage expansion,

since it enables a great number of valves
whose successive action depends upon varia-

tions in the pressure to be independently con-

50

55

trolled, and at the same time there is no loss
or waste of the controller fluid and its pres-

sure and density in the controller-passage is-

varied without affecting the efficient action
of -the stream delivered to the turbine.

In adapting my governing mechanism to
produce a constant speed of rotation under

varying loads I provide for an intermittent
raising and lowering of the pressure of the con-
troller fluid sufficient to pulsate the valve or

valves nearest the critical point of regulation

60

to compensate variations in load between

stated points-of economy represented by the
several nozzles and of a value corresponding
to their horse-power capacity. If there be no

wire-drawing action of the turbine-valves, it

1s not possible for the governing devices now

1in use when the nozzles are of fixed propor-
tions to maintain a constant speed of shaft ro-
tation, since they will have no movement

75

whose controlling effect is capable of compen-

sating variations in load between the stated
points of economy under its control-—:. e., the
successive opening or closing of valves hav-
ing only open and closed positions. By in-
termittently opening the valve at the critical

point of regulation for intervals of varying

durationallload variations intermediate points
of economy may be compensated. I effect this
according to my present invention by rotat-

1ing the controller-nozzle or oscillating it, so

that the impact pressure of the fluid-stream

1n the controller - passage will be effected.
This control being positive and independent
of a time element constitutes an improvement -

30

Q0

on the mechanism described in a pending ap-

plication for a method of governing turbines
by a rotating valve action. o
My invention further comprises the con-

struction and arrangement of parts hereinaf- -

95
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ter described, and more particularly pointed

out in the claims, reference ‘being had to the
accompanying drawings, in which—
Figure 1 is a side elevation of the casing

for a rotating controller-nozzle, showing a

oovernor and speed-reducing gears to rotate
the said nozzle. Fig. 2 is a plan view of a

controller-casing with the driving mechanism

removed and the nozzle and fluid-injector and
ejector-ports shown in dotted lines. Iig. 3

is a vertical sectional view, through a modified
form, of the controller-casing, showing means.

to oscillate the nozzle to deliver the jet of con-

troller fluid to a passage leading to aseries of

turbine-valves shown in elevation: in the sup-

ply-head of a turbine. Fig. 4 is a sectional

view through the controller-casing, showing

the rotatable nozzle and injector and ejector:
ports in elevation and also illustrating a modi-

fied form of governing mechanism. Fig. 5
shows a series of compound fluid-motors ac-
tuating balanced puppet-valves under the con-

-+ trol of the governing mechanism in ‘Kig. 4.
~ Figs. 6 and T are sectional views of the Inte-

rior of the fluid-pressure-controller casing
shown in Fig. 4 and: .illustrate, respectively, |
" the injector and ejector ports and the manner-

of inserting the director-plates in the former.

30

35

40
" buckets 2, carried by the wheel 3, may be of

“any desired construction, since they form no
_part of my present invention, which. relates

45

50

Fig. 8 is a top. plan view similar to Kig. 2,
showing in‘dotted 'lines a modified construc-
tion of the multiported nozzle and passages.
Fig. 9 is a view of the interior of the con-
troller-casing broken away and shown in plan,
with lines illustrating the position of the sev-
eral fluid-jets delivered by the rotating mul-
tiple nozzle into the two ports when the noz-

zle is at different points of its governor-shifted |

travel.

- Similar reference numeralsrefer to_the-same
parts throughout the drawings. ,
The turbine-head 1 and the row of rotating

to-a fluid-pressure-governing mechanism con-

. trolling and operating -a plurality of supply
or stage valves in case the turbine operates |
by stage expansion. I .

To describe the prmc,iple' of opeifation?upon,

whicli ‘my ihvention is based: in the simplest

- form, I referto Fig. 3,1n which a supply-pas-
sage 4 delivers motor fluid through ports 5 to:
a series of nozzles 6, which lead through said

 head and deliver fluid at.an angle against the

55

rotating buckets 2. - The ports 5 are disposed
 at right angles to the nozzles 6 and. open into
" the'lower beveled ends of chambers 7, bored

- ‘downwardly through the head and closed by

60

serew-caps 8, which engage threaded counter-
sunk shoulders 9 at the tops of said chambers.-
 Puppet-valves 10, under the control of pistons
11, seat pressure-tight against the lower bev-~

eled portions of the chambers 7, which serve

as valye-seats, and thus interrupt the flow. of

‘ber 19.

958,773

motor fluid from ports 5 through nozzles 6.
"The pistons 11, which are packed to fit pres-
sure-tight within chambers 7, are normally
exposed to the boiler-pressure through pas-
sages 5, which will tend-to raise them and

open valves 10 to admit motor fluid to the

nozzles. To counteract thissubstantially con-
stant pressure below the pistons and to cause

a successive action of the several valves, I dis-

05

70

pose within each of the caps 8 a coiled spring

12. and I increase the: resistance strength of

this spring in each sueceeding casing, so that
they offer a relatively and successively greater
resistance to the constant pressure below the
heads11. To dash-pot theaction of the valve-

controlling pistons and limit their vertical
‘movement, I provide each of them with a stem
13, having a head 14, which enters a cylin-
drical dash-pot 15, formed integral with and
‘disposed within caps 8. The springs are not

of themselves sufficiently powerful to seat the

75
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valves 10 against the pressure below pistons -

11, and it is therefore the object of my inven-
tion to control the action of the valves by in- |

troducing above said pistons a valve-control-

ling fluid - pressure of varying: potential, so

92. having an elongated body portion extend-

With this ob-

90
‘that the combined effect of this pressure and -

| the springs will cause the valves to move suc-

cessively to a closed position.
ject in view I provide a fluid-controller casing’
16, formed by two sections. 17 and 18, suitably
‘secured together and recessed . to form a cham- -
‘ber 19, to which fluid-pressure is supplied by -
‘a port 20, entering a cylinder 21, formed in -
‘the head 18 and within which moves a nozzle

95
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ing into the cylinder 21 and suitably packed -
at 23 to prevent leakage directly into cham-

A stem 24 for raising and lowering

this nozzle passes through a. suitably-packed

stuffing-box 25, integral with section. 17 of
the casing. The nozzle 22 has a jet end 26,
‘disposed at right angles to its body portion

‘and: adapted: to deliver: the stream of con-
‘troller fluid into the controller- passage 27
or the conduit 28, connected by a nipple 29
with: a nozzle-passage 30, leading through the
turbine-head 1 and controlled by a valve 31.

105
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Injector-port 82 for the controller-passage 27 |

reaches the end.cylinder, where it stops without

‘any outlet: being there provided. The several:

L - -t o

is preferably formed: integral with section 17
of the casing, and the ejector-port 33 for the
passage 28 is formed integral with section 13
and disposed: in vertical alinement with port -
.32, being divided therefrom by a thin partition
‘34, formed by the adjoining tapering portions
of said ports. ' The controller-passage 27 is
connected by a nipple 35 withia conduit 36,

‘leading through: the head 1 and entering the
first chamber 7 of a-seriesaba point justabove
. the position occupied by the piston 11 when |
the valve-isfully open. - This passage 36 leads.
from cylinder to:cylinder of the seriesuntil 1t

15
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stems 13 limit the movement of the pistons 11,
so that the fluid-pressure has access through-
out the seriesat all times and is equal in all the

cylinders. I providedirector-plates 87, which
are vertically-disposed in ejector-port 32 for |
dampening the impact effect of the jet of con-
troller fluid to prevent heterogeneous motion

and direct the outward flow of the fluid from
the nozzle back into the chamber 19, as indi-
cated by the arrows. |

- Assuming a suitable governing mechanism

. 18 connected to the free end of link 38, which

15

20

25

30

15 pivoted at 89 to the stem 24, as the speed of
the turbine increases under a decreasing load
the stem 24 will be moved to raise jet end 26 of

-the nozzle and as the speed decreases under an
1ncreasing load to lower the jet end. Since no

outlet or escape is provided for the fluid-pres-
sure in passage 36 except at its port 32, it
follows that a variable static pressure may be
created therein by the injector and ejector ac-
tion of the fluid-jet, which will vary between

the maximum pressure of the stream itself

and a partial vacoum produced by the full
ejector actionin passage 28. The nozzle 22 is

moved by any suitable governing means which.

may automatically adjust it to a position when
the action of its fluid-jet will produce in pas-

sage 27 a pressure calculated to control a suffi-
cient number of valves to admit motor fluid
proportioned to the load. . Where a speed- -

- governor 1s used, the greater the speed the

35

higher the nozzle 22 will be lifted by its stem
24 and the greater the impact force of the fluid-

stream 1n the passage 27, which impact force

- . causes the pressure existing in the controller-

40

45

passage to rise to its maximum point, when

1t will codperate with the springs to close
all the valves 10 and shut off the fluid-sup-

ply to the turbine through nozzles 6. As

the nozzle 22 is lowered by the decreasing
speed of the turbine, caused by an increase of
the load, the impact.effect of the stream upon

the static pressure in the controller-passage

will decrease in proportion to the diminishing
volume of the stream which is delivered to
sald passage. “In other words, the movement

ot the nozzle away from a position directly in |
front of port 32 weakens its injector effect in

sald passage while increasing the ejector ef-

~fect through port 33 and causes the pressure

throughout the controller-passage to decrease
until one or more of valves 10 are opened by
the pressure below pistons 11, and the supply

of motor fluid is increased proportionately to |
the load. When the maximum load is on, the

nozzle will assume a position opposite port 33
and by its ejector action will cause a partial
vacuum In chamber 19 and controller-passage
36, so that all the pistons 11 will rise and open
valves 10, and when the load is fully off the

nozzle’s position will be. opposite port. 32,
where its full injector action will increase the.
pressure above pistons 11 and aid the springs

to close valves 10, The flow of the fluid-

stream from chamber 11 through conduit 28
and nozzle 30 is unaffected by the positions of
the nozzle 22 and remains constant and ‘may
be of a volume sufficient to drive the turbine

under its own friction load. This stream al-

ways does useful work atits highest efficiency,

and since the controller-passage is closed it

follows that there will be no loss in economy

through waste of controller - fluid pressure,

which is a serious objection to the majority of
fluid-controller mechanisms. This is of par-
ticular advantage in connection with turbines
acting under a ‘continuously - varying load,
where the valves are always opening and clos-
ing, and also with controller-means designed
to pulsate the valve or valves at the critical

3

75

30

point of regulation, since in both cases the ex- -

hausting of the fluid-passage and valve-cylin-

der would cause considerable loss of fluid- -

pressure. To effect this pulsatory control, I 8 5

connect the link 38 at 40 to an eccentric-arm

41, moved by an eccentric 42, mounted on g
shaft 43, driven in any suitable manner and at,
any. desired speed. This will cause an oscil-

latory movement of nozzle 22 in all of its gov-

ernor-shifted positions, which, except at the.
‘extremes of the nozzle’s movement, will have =

the effect of varying the pressure of variations

go

of the controller fluid sufficiently to canse the -

valve whose piston is nearest equilibrum be-

tween equal pressures to open as the pres-
sure fallsand close asitrises without any other

95

valves having been affected. The uniform os-

cillatory stroke of the nozzle produces uniform.
pressure - waves 1n the controller -passage,.

100

whose mean value, determined by the gov- -

erned positionof the nozzle, controls thenum-

ber of valves held constantly open or closed..
Asthe pressure-waves rise above or fall below

the critical or equilibrium pressure of the ac-

tive valve, controlling intermediate load varia-

105

tions, i1t will intermittently close and open it.

for periods whose relative duration depends.

- upon the length of time the pressure of each
wave exceeds or falls below the critical valve-
‘pressure. The wave-producing means may
be operated at any desired speed, since the ele-

ment of time 1s not of importance in regulat-

ing the pulsations. This oscillatory regula-

tion may also be effected by the rotating mul-

tiple-nozzle 44, (shown in Fig. 4,) whose body.

portion extends into a cylinder 21, supplied
with pressure through a port 20, as in Fig. 3.

The packing 23 around the nozzle is seated in.
a recess 1In the top of the lower section 45 and

retained therein by section 46 of the casing,
having a central opening through which the

troller-chamber 47, within which the several
jet-orifices 48 of the nozzle are disposed .and

‘rotated by a stem 49, passing through a top

section 50 and suitably packed to prevent

leakage from chamber 47. Bolts 51 secure
-the several sections firmly together. I pref--

erably form the nozzle in sections, the upper

110

15

120

‘nozzle passes- and a recess forming a con-.

125
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of which comprises the body portion 52, in-
teoral with stem 49, and the tubular exter-
nally - threaded shank 53, which engages a
threaded shouldered portion of the body 54
of the nozzle. From chamber 47 oppositely
and inversely disposed flaring injector and

ejector ports 55 and 56 lead, respectively, to

conduits 57 and 58, corresponding to 27 and
08 of Fig. 8. Referring to Fig. 6, it will be
seen that the injector-port 55 is triangular in
cross-section where it enters chamber 47 and
has its base adjacent to the bottom of the
chamber, while its apex is a greater distance
from the .top of the chamber than the width

‘of jet-orifices 48, so that the direct discharge

of fluid into port 55 will not occur when noz-
zle 44 is moved to the raised position assumed
when all Toad is off. In Fig. 7 the similarly-
shaped but inversely-disposed ejector-port 56
is shown, it being noted that the circular
opening from which the port flares is larger

in diameter than is the case with the injector-

opening. Asshown in Fig. 9, where lines

23

3o p

35

40

45

"and z represent the extremes of the nozzle’s

governor-controlled movements, with the load
off (line z) none of the jets of fluid indicated
by points 59 enter port 55, while one or more
continuously enter port 56, and thus produce
a continuous ejector effect which lowers the
ressure in the chamber, and with the load
full on (line z) one or more jets will be con-

tinuously delivered into port 55, while none

enter port 56, through which the fluid-pres-
sure merely flows to conduit 58. 'When the

rotating nozzle 44 assumes intermediate po-

sitions under the control of governor 60, such
as shown in line v, the jets of fluid will act
with a combined injector and ejector effect to
vary the potential of the controller fluid, and it
will be noted that the flaring structure of ports
55 and 56 will cause a variation in the relative
length of time during which the jets will be
effective in said ports when moving 1n the
same plane of rotation. This coéperates with
the governor-controlled position of the nozzle
and the intermittent action of its jets to effect
the same control of the valves as has just been

described. The director-plates 37 are shown

50

6o

more clearly in Fig. 6 and in dotted lines, Fig.
4, where it will be seen that they curve to cor-

respond in shape with the slits .preferably

sawed from above through the section 46.

The plates are all made of the same height for
convenience; but they vary in depth, as shown

in Fig. 8, being arranged to leave a clear pas-
sage along the sides of the flaring port 55.
In this latter ficure the nozzle 44 has six jet-
orifices 48, which act with a combined injector

and ejector effect, since one or more will be

simultaneously opposite both ports. In Fig.
o 1 show a nozzle 60 with five jet-orifices,

which act with an alternate injector and ejec-
tor effect to produce waves of pressure whose
sine value exceeds that produced by the noz-

753,773

zle 44. Ports 55 and 56 'may'be fdrri’ied with

straight or curved side walls, as shownin Figs.

2 and 8. |
1 show two forms of governor mechan-

ism for actuating nozzle 44, that shown in Fig.
1 being areduced-speed governor 61, mounted
on a pinion-shaft 62, having bearings 63 anc
64, formed integral with sections 45 and 46,
respectively, of the controller-casing and hav-

ing a bevel-gear 65 keyed thereto and driven

by the turbine or otherwise. The governor

lar 67, connected to arod 68, which 1s pivoted
at its other end to a lever-arm 69, mounted on
a lug 70 on the casing 46. The rod 68 is piv-
otally connected to a slip-collar 71, mounted
on sleeve 72, secured by bolt 73 on the end of
stem 49, to which is keyed a large gear-wheel
74, meshing with pinion-shaft 62, with respect
to which it is vertically adjusted by the gov-
ernor through rod 68. By this means the
speed of rotation of the controller-nozzle is
oreatly reduced. In Fig. 4 1 show a direct-

connected two-speed governor 61, having a

70

75
61 moves asleeve 66, provided with a slip-col-

80

shaft 75, driven by a pulley 76 from the tur-

bine or other source of power. Within this
shaft the stem 49 telescopes and is rotated by
a pin 77 thereon engaging an elongated slot
78 in the shaft to permit of the stem’s verti-

90

cal movement. The shaft 75 is mounted in a -

suitable bearing 79, provided with thrust-
collars 80 and 81. Either of these methods
of governing the valve-controlling pressure
may be used in connection with the series of
compound fluid-pressure motors A to 1, con-
nected to the turbine-valves and coupled up

95

100

in a manner described in a pending applica-

tion and illustrated in Fig. 5.  Here passages
9 connect the several high-pressure cylinders

of the series and passages 83 connect the low-
‘pressure cylinders of the series, which are also

in communication with an exhaust-passage 34.
The compound pistons 59 in the cylinders are
connected to the stems 86 of motor-fluid-sup-

ply valves 87. The stems 86 lead through

suitably-packed openings into a casing 38,
which is disposed across the supply-passage 4

fluid of this valve to permit its flow through
the casing. The controller fluid flows through
a, conduit 89 in the supply-head 1 into the se-
ries of cylinders, and it will be noted that the
succeeding passages 83, conducting this fluid

108

110

‘and provided with seats for the balanced pup-
‘pet-valve 87 and ports to admit the motor

115

from cylinder to cylinder, are of relatively -

‘smaller area to reduce the loss of fluid-pres-

sure by the exhausting of these passages

through passage 84 when the pistons 85 are

moved downwardly. The same arrangement

is also true of the passages 82.

" Though I have referred tothe several valves

120

125

as mounted in the supply-head, it is my in-

tention to arrange them in substantially the
same manner in the diaphragm-partition of a
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multiple-stage turbine or in any stationary
portion of a compound turbine, and in the

latter cases I will use preferably a governor-

controlled nozzle for each series of valves,

and any desired number of these nozzles may

be so connected that they will move synchro-
nously under the control of a single governor
means. | |

- Though I have referred at length to the con-
struction of the governing mechanism, I do

not desire to limit myself thereto, since any

governing means which will effect the desired

movement of the controller-nozzle may be

substituted. | o .
Instead of leading the fluid-controller stream

to a nozzle, as shown in Fig. 8, the passage 58
in Fig. 4 may lead to a steam jacket or coils
for superheating portions of the turbine or
may be used to reciprocate the governor-noz-
zle mechanism or for any other desirable pur-
pose. . . . . ,
- T'his fluid-pressure control of motor-valves
may be used with any character of motor,
whether rotary or reciprocatory, and may op-
erate solely on the injector or ejector princi-
ple or with the combination of the two ef-
tects, as has been described. It is also ob-
vious that the port for the controller-passage
may be moved relatively to a stationary or ro-
tating nozzle and the same controlling effect
will be obtained. N - ' N

Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, 15— - o

1. In a motor, a plurality of valves for the
motor fluid, and a fluid-pressure-controlling
means adapted to divert a freely - flowing

stream of fluid to control the operation of said

valves. - |

2. In a motor, an intermittently-actuated
valve delivering pulsations of fluid-pressure
to said motor, and a fluid-pressure-controlling
means which diverts a freely-flowing stream
of fluid to control the oscillation of said valve.

3. In a motor, a fluid-pressure-operated
valve, and means to control the operation of

said valve by the impact action of a jet of

treely-flowing fluid. |
4. In a motor, fluid - pressure - operated
valves, and means utilizing the impact effect
of a freely-flowing stream of fluid to severally
control the operation of said valves. @ =
5. In a motor, a stream of fluid utilized to
drive the motor, motor-fluid valves, and gov-

ernor-controlled means to divert said stream

to control the operation of said valves.

6. In a motor, the combination of rotating
buckets,nozzle-passagesdelivering fluid there-
to, valves for controlling the flow of fluid
through the nozzle-passages and a governor-
nozzle for controlling the action of said valves.

7. In a rotary motor, the combination with
a rotary element, of a series of independent

>

passages for conducting fluid into contact with

sald element, a series of fluid-actuated valves

for severally controlling the supply of fluid
to the passages and a governor-nozzle for con-
trolling the operation of said valves.

3. In a motor, passages for the motor fluid,
fluid-actuated valves therefor, a conduit for
the valve-actuating fluid leading to one or more
of said valves, a nozzle delivering a jet of
fluid into said conduit, and means to control
the potential of the fluid-pressure in said con-
duit by varying the relative position of said
nozzle and conduit. D .

9. In a‘motor, passages for the motor fluid,
fluid-actuated valves therefor, a conduit lead-
1ng to a series of independently-acting valves,
and means to control said valves by fluid-pres-

sure in said conduit which is governed by the

impact action .of a jet of fluid.

10. Inamotor, passages for the motor fluid,

valves therefor and fluid-pressure-controlling
means for said valves comprising a conduit for

the valve-actuating fluid leading from a cham-

75
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ber to one or more of said valves, and closed

at its other end, a port in said chamber into

which a Jet of fluid is delivered, and means to

vary the ejector effect of said jet.

90

11. In a motor, a fluid-pressure-actuated -

valve, and fluid-impact means operating with
a variable-ejector effect to control the actua-
tion of said valve. ' '

~ 12. In a motor, passages for' the motor fluid
‘with separate valves, a fluid-conduit leading:
to several valves, and means to control the

operation of said valves comprising a cham-
ber from which said conduit and an eduction-
passage lead, means within the said chamber
to eJect the pressure out of said ¢onduit,-and
means to oppose sald controlling pressure and

o,

move said valves. -

13. In a motor, a plurality of V&I?-BIS, a,tﬂu‘id-ﬁ |
controlling means therefor comprising a pas-

sage common to a number of said valves, a
governor means compressing, by fluid impact,
the fluid in said passage to vary its actuating
pressure on said valves and cause them to op-
erate successively, and a pressure opposing
said governed pressure to move said valves.
‘14. In a motor, a fluid-pressure-controlled
valve, and fluid-impact means operating with
an ejector effect to govern
fluid-pressure for said valve.

- 15. In a turbine, nozzle-passages having -

separate fluid-actuated valves, a controller-

the controlling

95
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passage closed at one end leading to a plural-

ity of said valves, means to divert all or part
of a freely-flowing stream of fluid into said
passage and means to conduct said stream into
the turbine after it has exerted its controller

| effect. |

16. In a motor, means to vary the'potentiagl
of fluid-pressure in a controller-passage for
one or more valves comprising inlet-port for

" '--\"\"
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~said passage, a nozzle delivering a jet of fluid -
into said port and means in said port to sub-

divide the jet at the point of impact.
17. In a motor, means to vary the potential

of fluid-pressure in a controller -passage for

one or more valves comprising a nozzle de-
livering a jet of fluid into said passage, and

director-plates disposed in said passage at the

- point of impact of the fluid-jet.

Io
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18. Inan elastic-fluid turbme the combina-
tion of induction-nozzles with separate valves,
a controller-passage common to a plurality of
valves, governor- -controlled variable statlc
fluid-pressure in said passage, and means In-
dependently controlling the action of said
valves to move them sensitive tosaid varying
pressure.

19. In an elastic-fluid turbme, a row of sup-
ply-nozzles, supply-valves therefor requiring
different actuating pressures to move them, a
fluid-conducting passage leading to a plural-
ity of said valves and means to separately ac-
tuate said valves comprising a variable static
pressure within said passage, and an impact-
nozzle to vary the pressure. -

- 20. Inan elastic-fluid turbine, the combma-
tion of a revolving row of buckets, nozzles

 delivering fluid thereto, a valve for each noz-

30

zle movablo sensitive to fluid-pressure, a fluid-
conducting passage leading to the several

. .valvesand a gover nor-—shlfted nozzle compress-
.. Ing the fluid in said passage to control the op-
~eration of said valves.

35
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induction impact to create a fluid - pressure

21. In an elastic-fluid turbme., the combina-
tion.of induction-nozzles with separate valves
opened by the motor-fluid pressure, a revolv-

ing row or rows of buckets, a fluid- conduct-

ing - passage leading to several valves, and

means to close said Valves comprising a mov-
able nozzle, a fluid stream therein acting by

- within said passage.
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22. In a motor, a ﬂu1d—pressure-controllecl |

valve and fluid - pressure means operating

with a combined mJeotm and ejector effect to

govern the controlling fluid for said valve.
23. In a motor, a passage delivering motor

fluid thereto, a condmt for fluid oontrollmﬂ'
the operation of a motor-fluid valve or valves

which communicates with .said passage, and

a movable. intermediate portion of said pas-

sage whose position determines the pressure
in said condult ancl controls szud valve or
valves. |

24. In a motor,a pac;sao*e delivering fluid-

pressure thereto, a‘valve-controller fluid-con-
duit leading the]: efrom, and a nozzle control-

ling the clwersmn of salcl fluid into sa,ld con-

dmt
~95. Inan elastic-fluid turbine, a passacre fm
motor fluid, and a compound differential pis-

sorlbmg witnesses.

ton-valve movable between different pressures
and acting to interrupt the flow of ﬂuld thl ough
' said passage.

26. In a o"overnmw mechamsm for motors,

a chamber from wluoh leada olosecl and a nor-

mally open conduit, means to direct more or

less of a stream of fluid supplied-to said cham-

ber into the ports forsaid oondmts and motor-

fluid valves whose operation is oontrollecl by
the pressure in. sald closed conduit.

97. In a governing mechanism for motors,
a controller chamber through which a freolv-

flowing stream of fluid passes and enters a

normally open passage, a controller- conduit
for one or more motor-valves, and means to
change the course.of. said stream to control
the. operatlon of said valves. |

98. In a fluid-pressure gover 1:111:10' ‘mechan-

ism for motor-fluid valves, a rota,tablo shift-

able controller-nozzle, and -means to supply
ﬂmd-pressure to said nozzle whmh controls
the operation of said valves.

29. In a motor, a ﬂuld—prossure oontrollod
valve, and means comprising a rotating noz-

zle to.control the operation of said Volvo bV'

the impact-action of a jet of fluid.
~ 30. Ina motor, a fluid- -pressure- -controlled
valve, .and means comprising a rotating mul-
tiple :oozzle to control the operation ot said
Valve by the 1mpa,ot action of jets of fluid.

In a motor, the combination of rotating
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buol{ets., a valve for controlling the flow ot |

motor fluid against said bucl{ets and a mov-
able nozzle for controllm-:r the oper atlon of
said valve.

32. Ina motor, amotor ﬂuldnozzle aﬂmd-
pressure- controllecl valve therefor, ancla mov-

able nozzle controlling the inter m1ttent oper-
ation of said valve.

33. In -a motor, motor-fluid nozzles, fluid-
pressure- -controlled valves therefor, and amov-
able nozzle controlling the intermittent oper-
ation of part of said va,lves

34. In a motor, valves therefor, and a fluid-
pressure- -contr oller means for said valves com-
prising a chamber, conduits therefrom one of

which controls said valves, inver Sely-chsposecl
flaring ports for said conduits, and a governor-

shifted rotating nozzle thh 1nterm1ttently
directs a jet or jets of fluid into said ports. -

35. In a turbine, a plurality of motor-fluid
valves serially connected by passages of vary-

means for said.valves.

In testimony whereof I hove signed my name

to this SpE’;lelOathIl In the presence of two sub-

J AMES VVILKINSON
- Witnesses:

H. M. HarTonN,
R. D. JOHNSTON.
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‘ing dimensions, and fluid-pressure-controller
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