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UNITED STATES

PATENT OFFICE,

JAMES -WILKINSON, OF PROVIDENCE, RHODE ISLAND, ASSIGNOR TO
WILKINSON TURBINE COMPANY, A CORPORATION OF ALABAMA.

CONTROLLER MECHANISM FOR TURBINES.

No. 828,000, Specification of Letters Patent, . Patented July 17, 1908,
Application filed November 23,1805, Rerial No. 288,779.

To all whom, it may concern :
Be it known that I, James WiLkiNsoN, a
citizen of the United States, residing at Provi-

dence,in the county of Providence and State.
of Rhode Island, have invented new and use-.

T

ful Improvements in Controller Mechanism
for Turbines, of which the following is a speci-
fication. -
. My invention relates to improvements in
to fluid-pressure-controller mechanism for elas-
tic-fluid turbines. -
In Letters Patents heretofore issued to me
I have shown a jet-controller device divert-
ing a freely-flowing stream of motor fluid to
15 control the operation of fluid-actuated sup-
ply-valves for the turbine. The jet-stream
after performing its controlling function was
discharged into the turbine without being
under the control of the jet device or gov-
2e ernor. For this reason a stream of small vol-
ume was *used—such, for instance, as would
operate the turbine under its friction load.
In my present invention I propose to adapt
- the governor to control the jet-stream like a
25 part of the main supply. This is most
simply done by ada ting the jet-controller
device to act as a valve in regulating or cut-
ting off the flow of the jet-stream into the
turbine. Inasmuch as the jet action of the
30 stream will be relied upon to control the
main turbine-supply valve or valves, this jet-

stream should not be valved in a manner to

interfere with its control of the supply--

valves. "1 therefore cause the device to
35 valveit off only after the other turbine-sup-

ply has been cut. off by the action of the jet

on the turbine-supply valve or valves,

~ I have illustrated my invention applied to

an impact-turbine, in which case the main
40 supply of motor fluid, as well as the jet-

stream, will be discharged into the turbine.

through nozzle - assages. It is desirable

“from a point of esign and regulation (but

not essential) that the jet-stream should be

45 substantially of equal volume with the sup-

ply-nozzle streams, and it will be evident that

where provision is made whereby the speed-

responsive device can control the jet-stream

- efficiently as'a part of the supply it may be
2o of large power.

In handling jets of large power the in-

creased ares of the jet-orifice and of the port’

codperating therewith tends to increase the

“travel of the controller device requisite to

give the desired Injector and ejector effects.
This is not desirable, and I propose to avoid

‘1t by enlarging or spreading the jet-orifice in
‘a direction at right angles to that of its con-

trolling movements. The codperating port
or.passage is similarly extended. This fea-
ture of my invention is of marked impor-
tance in practice and, as developed, leads to

the use of an annular jet as the preferred con-*
struction, for by its use the jet device is bal-

anced and compact, and a jet of large power
can’be controlled in a small chamber with a
minimummovement. Thusa jet-orifice one-

55
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eighth of an inch wide extending around a -

controller device between two and three
inches in diameter can give a jet of approxi-
mately five-hundred-horse _power, the full

-controlling injector and eJector effect :of

which may be obtained by a governed moye-

ment, of about an eighth of an ineh. “Itis

necessary to give the device a further travel
to cause it to.valve off the jet-stream from
the turbine; but this will not be required un-
det the usual operating conditions and may
be effected by increasing the travel of the de-
vice another eighth of an inch. According
to the character of the governor-controlled:
means for operating the jet or controller de-
vice it may be adapted to intermittently. cut
off the supply-nozzles for varying time inter-
vals until they are held closed, when the de-
vice will commence to valve off the jet-
stream from the nozzle-passage, through
which it enters the turbine, or the controller
device may be so actuated .as to cut off the
nozzle undy T it8 contro] when it cuts off the
other supply-nozzles, as by giving it a full
quarter-inch stroke in the {)re.ceding_illus-
tration, thereby intermittent, )
pulsating the whole supply for the thrbine
under intermediateload conditions, Thera-
pidity with which the controller device acts
to cut off the supply-nozzles is a factorin de-
termining the most desirable manuer of con-
trollivig the jet-stream. o

Where as in my Letters Patent No. 753,773
the valves controlling the supply-nozzles are
adapted to operate successively as the jet
device varjes the controller-pressire, the os-
cillator}lz movement of the device may be dis-
pensed with, if desired, and as it is shifted
under the control of the governor it, will first
open the nozzle under its control and then

gradually vary the pressure of the controller
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fluid to cause the other nozzles to open suc-

cessively or, reversely, will successively close
the supply-nozzles and then the nozzle un-
der its control. When the device is oscil-
lated under these conditions, it will effect a
suceessive intermittent cut - off of the several
supply-valves. The construetion of the
controller mechanism also determines the
manner in which the jet-stream is cut off.
This may be by a wire-drawing action of the
jet-wglve or by intermitteritly pulsating the
stream in the manner described in my pend-
ing application, Serial No. 136,229:

" My present invention further conlprises
improvements in the governor-controlled ac-
tuating mechanism for the jet device com-
prising a rotating actuator and an element
positioned by a governor and operated by

said actuator to move the jet device to pro-
duce the desired operation of- the nozzle-

valves. I have illustrated this in the pre-
ferred form
dluring its active control of the supply-noz-
zles.

Referring to the drawings, which show an
illustrative embodiment of my invention,
Figure 1 shows the high - pressure end of a
horizontal axial-flow impact-turbine with the

- adjacent shaft-bearing, the-head and bearing
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being broken away to illustrate the con-
troller device and its actuating mechanism in
side elevation. Fig. 2 is an enlarged detail
view of.a. portion of the supply-head, shown
partly in section to illustrate the controller
device, and a supply-valve in elevation. Fig.
3 is a vertical section along the line z z, Fig.
2. Tig. 4 is a cross-sectional view along the
liney v/, Fig. 3. Fig. 5 is a similar view along
the line z z, Fig. 3.  Fig. 6 is a detail view of
the rotating actuator or controller-cam. " Fig.
7 is a cross-sectional view through the mid-
dle of the actuator. Figs. 8, 9, and 10 are
diagrammatic views, respectively, illustrat-
ing the positions of the operating devices of
the jet-nozzle when the latter is adjusted to
operate with full injector action, full ejector
action, and to valve off the jet-supply from
the turbine. ' '

Similar reference characters refer tosimilar )

parts throughout the drawings. -

My invention is applicable to any type of
turbine, but for purposes of illustration is
shown in’ connection with a horizontal im-
pact-turbine having a supply-head 1, héld in
place in a shell 2 by a locking-ring 3. The
shell surrounds the inner sectional casing of

_the turbine and forms a motor-fluid-supply

chamber 4, which is connected in any suit-
able manner with a source of fluid-pressure
and with the several nozzle-passages dis-

posed around head 2 and adapted to dis-

charge against a bucket-wheel 5 in the tur-
bine. As shown in Fig. 2, grooves 6 in the
head lead from chamber 4 and admit the

motor Auid to valve-chambers 7. Valves 8

for oscillating the device only

. 826,000

control the admission of the fluid to the bowls.

9 of the wain supply-nozzles 10.  Any de-
sived number of nozzles 10 may be used, and
they may be of any desired capacity or de-
sign. The valves 8 are shown as reciprocat-
ing puppet-valves operated by spring-loaded
pistons 11, which operate in cylinders 12, ex-
posed below to dle, supply - pressure and
above to a controller-fluid pressure in & con-
duit 13.
motors, however, forms no part of my pres-
ent invention, it being only necessary that
the valve-motors respond to changes in the

controller-fluid pressure to open or close the

valves. The valve-and-motor construction
forms the subject-matter of a pending appli-
cation, Serial No. 287,363.  The conduit 13,
which is shown as formed between a grooved
ring 14 and the head; is connected %y pas-
sages 15 with the valve-cylinders and by one

or more passages 16 with the fluid-pressure--

controller mechanism, which will now be de-
scribed.

~ The motor fluid in chamber 4 flows through
a passage 17 into a chamber 18, preferably
formed in the head. A shell 19, open af both
ends, is inserted through an opening in the
head and passes through chamber andrests
upon & shoulder 20, surrounding the supply-
bowl 21 for a nozzle 22, leading through the
head and discharging against wheel 5. A
plate 23, held by a bonnet 24, closes the up-
per end of the shell and the chamber in which
1t is disposed.. The shell is provided with
one or more ports 25 opposite chamber 18
and with one or more ports 26, disposed
nearer its imner end and opposite a recess,
groove, or chamber 27 in the supply-head,
from which the passage or passages 16 lead
to the controller-conduit. ~As a preferred
construction I use two chambers 27, formed
as crescent-shaped grooves in cross-section,
which extend each nearly half arcund the
shell 19 and into each of which a plurality of
ports 26 open. Passages 16 lead in opposite
ditections, one from each chamber 27, to con-
duit 13. The chamber 27 may be formed as

an annular groove. surrounding the shell, if-
be connected in multiple or,

. o
desired, and may

series with the several valve-motors.

The controller ‘device is disposed within
the shell 19 and comprises a cylindrical body
portion 28, which at one end fapers inwardly
at 29, Fig. 3, and then flares outwardly at 30.

The body portion being cored out or hellew is

left open at the top and closed by a separate
plate 31, suitably connected thersto. Ports
32 in the controller device register with ports

25 in the shell and admit the motor fluid into

the controller device. An end piece 33;
which tapers inwardly and then fiates out-
wardly in the same manner as the end of
the portion 28, is connected to said body or
to o stem 34, passing therethrough, and dis-

posed so as to leave a narrow circular jet-ori-.

i

The construction of the valves and.
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fice 35 of the desired cross-seéctional area be-

tween it and portion 30 of .the device 28,

through which the fluid-pressure entering the

latter through ports 25 and 32 escapes in the
5 form of an annular jet. To maintain the
edges of the jet properly spaced, I provide
wedge-shaped lugs 36, preferably formed in-
tegral with the body portion of the controller
device. These spacing-lugs have their
points toward the outer edge of the jet, so
that it flows in a substantially annular
stream. Though I prefer to use an annular
streamp, oppositely-flowing jets in the shape
of segments will give the desired effect and
also - balance the controller device. The
thickness of the shell 19 is reduced opposite
ports 26, so as to leave a narrow edge 37,
from which the end of the shell tapers to the
shoulder 20 of the head. This thin division
‘edge between the ported portion of the shell
and the nozzle-bowl 21 requires only a short
movement of the controller device to shift
the jet from a point where it acts with ful] in-

jector effect, Fig. 8, to raise the pressure in
25 chambers 27 to'a point where it is deflected

- directly into the nozzle and acts with an
ejector eflect, Fig. 9, to lower the pressure in
chambers 27.  The tapered formation of the
jet portion of the controller device is pro-
vided to permit a ready escape for the jet-
stream between it and the edge 37 of the
shell into the nozzle 22, :

The end piece 33 is provided with an annu-
lar valve-face 38, adapted to engage the edge
37 of the shell 19 as a'seat and cut off the jet-
stream, which would otherwise flow through
she shell, from the nozzle 22 when the con-
troller deviee is moved to its extreme outer
position, Fig. 10. '
atively to the jet-orifice 35 that it does not
commence its valving action' of the jet-
stream until the orifice has reached a position
opposite the ports 26, where it exerts its full
injector effect. As this will produce the
highest, controller-pressure requisite to insure
the closing of all the supply-valves 8, it fol-
lows that the controller device first causds all
* the nozzles 10 to be cut out of service, after
which it commences to throttle the supply to
the jet-nozzle 22 for light loads and finally
acts to cut the latter out of service and cut
off all fluid-supply. from the tirbine.

Though the dontroller device may be op-
. erated by hand, I prefer to effect this mechan-
i5 1cally under the control of g speed-responsive
- device, which may be a governor 39, driven

in any suitable manner from the turbine-

shaft and mounted on the shaft-bearing 40.

The governor acts to rock a lever 41, ful-
o crumed at 42 and connected at a rod 43,

which is swivelly connected to a bell-crank

lever 44, journaled on a stud 45, carried by

‘the turbine-head 1. A link 46 connects the

lever 44 with the upper end of a bar 47, piv-
5 otally connected at an intermediate point to

15
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‘the block. The

Thevalveisso disposed rel-

8

a pivoted lever 48, the opposite ends of which
are respectively pivoted to a fixed stud 49
and to a sleeve 50, which slides on 5 lever 51,
also pivotally connected to the stud 49. The
latter stud is shown mounteéd on the support-
ing-frame 52 for the bearing 40. The lower
end of the governor-shifted bar 47 is bifur-
cated and has a roller 53 journaled therein.
This roller is adapted to engage a rotating ac-
tuator 54 in the form of a cam-cylinder
mounted on a shaft 55, journaled in a bearing
56 in the bearing-frame 52 and carrying a
gear 57, meshing with a gear 58 on a shaft 59,
which may be a continuation of the shaft
which drives the governor. The gear con-
nections between the turbine-shaft and shaft
55 will serve as speed-reducing means to give
the actuator any desired speed or rotation.
Any other suitable means may be used to
give the actuator a slow rotation. The lever
51 has its free end bifurcated and rounded
so as to straddle a shifting block 60, threaded
onto the stem 34 and provided with collars be-
tween which the rounded ends of the lever
are disposed. A
stem 34 passes through a
packing-gland 62 in the bonnet 24 and
throug% top plates 23 and 31 for the shell and
controller device, respectively, a collar 63 on
the stem engaging the top of plate 31 to hold
the controller device against movement on
the stem. The bonnet 24 carries an exten-
sion 64, which serves as‘an outer end bearing
for the stem 34.

Since the levers 48 and 51 are connected
by a sliding sleeve and are eccentrically piv-.

oted, it follows that any movement given le-
ver 48 will act to shift the position of lever
51, stem 34, and the controller device. The
desired controlling movements are given the
lever 48 by the actuator 54, acting through
the governor-shifted bar 47. To hold this
bar against the actuator, I may use a spring,

jam-nut 61 is' provided for
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or, as shown, I may cause pressure of the mo..

tor fluid, acting against the stem 34 of the
controller device, to move lever 51 out-

wardly and through lever 48 press bar 47 -

against the actuator. I provide one or more
passages 65, which lead from a point below
the valve-seat 37 to the upper end of shell 19,

115

thereby balancing the controller device ex.. -

cept as to the stem 34. I show two of these
pressure-balancing passages 65 formed in
the shell and arranged on opposite sides be-
tween the chambers 27.
struction of the actuator may best be de-
scribed in connection with the operation of
the controller mechanism, and for this pur-
pose reference will be made to Sheet 4 of the

~drawings, wherein the actuator is shown in
The several arrows leading |

detail in Fig. 6.
to different points in the periphiery of -the
actuator correspond with the positions of the
bar 47, as shown in the diagrannuatic views.
Before steam is admitted to the turbine the

The details of con- <
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arrow ¢ indicates -the position of the bar.
The governor is set by moving it by hand to
the position shown in.Fig. 9, when the bar 47
assumes the positionof thearrow ¢, and steam
is then admitted. As the turbine speeds up
the governor swings the bar across toward
thepositionof arrow a’.. Asthebar is shifted
to the left from the position of arrow « it is
lifted toits highest position, (indicated by the
point ¢’.) This lifting movement of the bar
acts to graduallv move the valve-face 3%
away from its seat 37, so that pressure is per-
mitted to flow through the controller device
and nozzle 22 into the turbine. When the
bar has reached the position of the arrow ¢, it
will have moved the controller-jet.to the po-
sition shown in Fig. 9, where it acts with full
ejector effect and all of the nozzle-valves are
open. This full supply of motor fluid will
speed the governor up and cause the bar to
swing toward the position of the arrow a”.
If the load be now placed on the turbine, the

-resulting speed will swing the bar over the

curved surface of the spiral-shouldered por-
tion=66 of the actuator. This shoulder has a

-straight edge 67 struck on an arc from the

point o. hen the bar is on the shouldered
portion, it is lifted to the position of the ar-

-row b, which is the position of the parts in
Fig. 9 when all the valves are open. . When.

the bar rides off the shoulder, it drops onto
the curved surface 68 of the actuator and as-

. sumes the position® of the arrow b’, which

35

. 40
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shifts the bar “to.the pesition o’ correspond-
ing to Fig. 8, when the nozzles, excepting 22,
are closed. As the edge 69 of the shoulder
is in the form of a spiral, it follows that

“the period during which the bar is in the
_position of arrows b or b’ depends upon the

point of engagement of the roller 53 with the
shoulder 66.
forth - over this shouldered portion of the
actusator it controls the nozzles 10 to.inter-
mittently cut-them off for graudally increas-
ing portions of the cycles of rotation of the
actuator until and when the bar rides on the
surface 70 the nczzles are held closed.
Should the load become excessive, thereby
lowering the speed too far, or should the
speed be too high, due to racing or other
cause, the bar-47 will be shifted to the posi-
tion a or ¢/, where, it will be noted, it adjusts
the controller device to the position o’/ and
cuts off all supply from the turbine, as in the
overspeed position: . (Shown in Fig. 10.)
The operation just described provides for
an intermittent cut-off of the nozzles.10
during intermediate load conditions and for
throttling the action of the valve 38 in
opening and closing the nozzle 22. If it is
desired, the whole supply te the turbine
may be intermittently cut off by reducing
the diameter of the surface 67 to:the point
indicated by the dotted line 71, Fig. 6. This

leaves the shouldered portion 66 of the same

\

“are closed.

As the bar is swung back and,

826,000

size and causes the bar 47 as it rides off the
shoulder to drop to the position of the arrow
a”. It will be noted that this corresponds to
the position o'/, which is that of the con-
troller device in Fig. 10.or when all nozzles
A cam of this construction will
cause the device to move from the position in
Fig. 9 to.the position in Fig. 10 during each
rotation ef the controller device, so long as

_the governor holds the bar opposite the

shoulder 66. Though I prefer to utilize this
intermittent cut-off of the supply, it will be
evident that a gradually-tapering actuator
may be employed, which would cause the con-
troller device to move gradually under load
changes from the position in Fig. 9 to that in
Fig. 10, and vice versa, and in this connection
the several nozzle-valves could be adapted to
operate successively or respond in any de-
sired manner to the gradually rising and fall-
ing pressure in the conduit 13.

1 have thus described in detail an.illus-
trative embodiment of my invention and in
its preferred form for my uses; but as it is
obviously capable of modification for other

types of impact and reaction turbines that.
which is hereinafter claimed as new isnot to

be construed as limited to such details.
What I claim as new, and desire to secure
by Letters Patent, is— _
1. In a turbine having a plurality of sup-
ply-passages of substantially uniform capac-
ity, valves therefor, and means to utilize the

70
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freely-flowing fluid-supply for one nozzle to -

control the operation of the valves for the
other nozzles. = '

2. In a turbine having a plurality of noz-
zle-passages through which streams of sub-
stantially equal volume enter the turbine,
valves to cut off said streams, and means util-
izing one of said streams to cut off the other
streams before its controlling-valve takes ef-
fect upon it. :

- 3. In a turbine having a plurality of sup-
ply-nozzles of substantially equal capacity, a
controller - chamber through Whicg motor

fluid flows to one of said nozzles, means to di-

vert the stream of motor fluid -as-it flows

through said chamber, means, movable re-

sponsive to the diversion of said stream,
which cut off said other nozzles, and means
to cut off said stream from the turbine. .

10¢

10

1io

115

4. A controller mechanism for a turbine,

comprising a controller-fluid chamber, a port
leading therefrom into the turbine, a device
which discharges a jet of fluid into said
chamber and' acts as a valve to close said
port, and a turbine-supply valve controlied
by the action of said jet. y :

5. In a controller mechanism for a fluid-
motor, a controller - chamber from which
fluid-pressure enters the motof, a device in

-said chamber movable responsive to speed

conditions and adapted to divert the stream
of fluid entering said chamber and to-valve

120
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it off from said. motor, and one or more sup-

ply-valves whose operatio'is controlled by

sald device. .
6. In a turbine, a nozzle therefor, a sup-
5. ply-chamber from which said nozzle leads, a

-device which discharges fluid-pressure into
said chamber in the form of g jet and which-

'is adapted to act as a valve to control the
supply of fluid to said nozzle ,and one or more
fluid-operated supply-valves controlled by
said jet and adapted to regulate the admis-
sion of .

. 7. In a controller mechanism for a fluid-
motor, a stream of fluid utilized to drive the
motor, valve means to cut off said stream,
one or more supply-valves for the motor,
means to divert said stream to control said
supply valve or valves, and speed-responsive
means which control the diversion and cut-
ting off of said stream. ?

8. In combination with a fluid-motor hav-
ing one or more fluid- ressure-controlled sup-

Ply-valves, a controller mechanism for said
valves utilizing a substantially annular jet to
If'leglélate the pressure of the valve-controlling

uid. ‘

9.. In a motor, one or more fluid-pressure-

- controlled Yalves, a controller device for dis-
charging a jet of fluid in annular form, and

3¢ means cooperating with said jet for control-

. ling the operation of said valve or valves.

. 10. In " a valve. controlling mechanism,

. means under the control of .2 speed-respon-

Io
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sive device to produce a substantially, annu- -
lar movable jet of fluid-pressure, one or more -

35
- ports or é)assaﬁes, the pressyre in which is
controlled.by the relative position of said jet,

. and valve means controlled by the pressure

- .in said port or ports.: - . L
40, 11. & valve-controlling mechanigm, a
“jet device through which a substantially an-
" ‘nular jet of fluid flows, a substantially annu-
~ lar controller-chamber with respect to which
-said jet is adapted to act with injector ‘or

ejector effect, valves havin

nected with said chamber, andg means to vary
the pressure in said chamber by moving said

jet to control the operation of said valves.
12. In a controller mechanism for a fluid-
motor having a plurality of supply-streams
of fluid, an adjustable Jet-controller device
through which one of said streams flows and
is discharged lateraily in a thin flaring jet or
oo jets, a speed-responsive device for operating
55 said jet device, one or more passages having a
flaring inlet end or ends in which said jet or
jets act with injector and ejector effect, and
.controller means for the other streams which

.45

50

* 60" said passage or assages.

_13."In a fluid-pressure-controller mechan-

ism for motor-supply valves, a hollow shell

having a port for the admission of fluid-pres-
- sure and a side orifice for its lateral dischar e,

65 & chamber into which -said side orifice dis-

ism for motor-supply

: | create a variable
motor fluid through other nozzles, §

motors con- |

" .operate responsive to the fluid-pressure in

S

charges, a passage for receiving the impact
effect of said lateral discharge, one or more
supply-valves which operate Tesponsive to
the pressure in said passage, and an exhaust-
Eort for said chamber adapted to be closed
y said device.

14, In g fluid-pressure-controller mechan-
‘ valves, means movable
with one of said valves which utilizes the
freely~flowing fluid-supply to said valve to
controller-pressure for said
other valves, said means being adapted to
effect, by said controller - pressure: and de-
vices responsive thereto, ‘the closure of the
other valves before the valve movable with
it closes: :
15 In an elastic-fluid turbine, a nozzle-
passage, a shell seated above said nozzle and
pro‘viged with one or more ports leading to a
controller-fluid passage, and ports for the ad--
mission and discharge of fluid into said noz-
zle, in.combination with a device through
which the fluid-pressure, admitted to said
shell, flows and is discharged as a jet with in-
jector or ejector effect in the port or ports
leading to said controller-fluid passage, said
device moving responsive to speed changes
and being adapted to cut off said jet fluid
from said nozzle, and devices controlled by
the pressure in said controller-fluid passag
for varying the volume of fluid admitted tu
the turbine: o
- 16. In an elastic-fluid turbine, a nozzle-
passage, a chamber supplied at one end ith
motor - fluid pressure and communicating
with said nozzle, a controller device in said
chamber through which the pressure flows to
said nozzle, said device having lateral inter-
mediate discharge—opening's for the fluid, a,
valve at its end which cuts off the fluid flow-
ing through said discharge-openings from

sald nozzle, and a controller-fluid passage
--whose pressure is varied. by

the impact ac-
tion of the flowing stream’and which acts to
open and close other nozzle-valves. :

17. In a turbine, a controller device formed
with a hollow body portion, a jet nozzle or
Dozzles communicating therewith and set in

yond said jet-nozzle, in combination with a
passage to supply fluid-pressure to said de-
vice, a passage controlled by said valve-face
and through which the said fluid flows from
the jet-nozzle into the turbine, and fluid-op-
erated means which open and close supply-
valves responsive to the movements of the
fluid-jet, substantially as described. :
18. In a turbine, a jet-controller device
through which motor fluid flows into the tur-
bine, & valve movable with said device for
cutting off said fluid from the turbine, & stem

for operating said device, and means to equal-

ize the pressures acting on said device to sub-
stantially balance it, except as to the area of
said stem, substantially as described,
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19. In an elastic-fluid turbine, anozzle-
passage, a bowl for said nozzle, a detachable
casing above said bowl having a valve-port

_at its lower end and one or more ports at an

intermediate point for the admission of mo-
tor fluid, a controller device having ports reg-

istering with the intermediate ports in said.

casing whereby motor fluid enters said de-
vice, means for discharging the fluid from
said device in the form of a jet, a controller-
fluid passage codperating with said jet and
leading to valve-controlling means, a valve
carried by said device and disposed below
said jet, said valve being adapted to engage a
seat above said bowl, one or more passages to
equalize the pressures at opposite ends of the
casing between which said controller device
acts, and speed-responsive devices to operate
said device.

20. In a controller mechanism for motor-
valves, a controller device for the valve-con-
trolling fluid, an operating mechanism for
said device comprising a lever pivotally con-
nected to a swinging arm, a governor-actu-
ated arm, a swivel-link connecting said latter
arm and one end of said lever, arotating ac-
tuator for engaging the other end of saidle-
ver and oscillating it without eflect upon
said governor-actuated arm, and means for
operating said device adjusted by the free
end of the arm to which said lever is pivot-
allv connected. :

21. A controller mechanism for an elastic-
fluid turbine comprising a speed-responsive
device, one or more fluid-pressure-controlled
supply-valves, a controller device for the
valve-controlling fluid-pressure, a pivoted
arm for operating said device, a pivoted lever
having a sliding connection with said arm, an
actuator for intermittently moving said le-
ver and arm, and connections between said
speed-responsive device and lever to control
the extent of its movement by engagement
with said actuator.’ :

22. In a controller mechanism for -tur-
bines, a speed-responsive device, a cam, a le-
ver moved by said device over said cam, an

“arm shifted by said lever, a device for con-

trolling the operation of a supply valve or
valves for the turbine, and a shding member
movable with said device to which said arm

s swivel(liy connected, as and for the purposes
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describe :

23. In a controller mechanism for tur-
bines, a speed-responsive device, a device
movable responsive thereto which controls
the operation of supply-valve means, a ro-
tating cam-actuator, and means to adjust
said device comprising a lever, a roller car-
ried thereby and adapted to engage said ac-
tuator, means controlled by said speed-re-
sponsive device to shift said actuator and
arm relatively, and a sliding connection be-
tween said lever and controller device, where-

by the latter inoves responsive to changes in
position of said lever.

24, In an elastic-fluid turbine, a plurality
of fluid-controlled valves, a controller device
utilizing fluid-pressure to effect the operation
of said valves, a valve movable with said
controller device for cutting off the control-
ler fluid from the turbine, an operating
mechanism for said device comprising a
speed-responsive device, a rotating actuator
provided with a shouldered portion, operat-

ing connections for said controller device

which are shifted by said speed-responsive
device, said connections bemng adapted to
engage said actuator and to be moved there-
by to hold all the turbine-supply .valves.
open, to intermittently close the fluid-pres-
sure-controlled valves, and to close said
valve for the controller fluid after the other
valves have been-closed thereby.

25. In a controller mechanism for a tur-
bine, a fluid-controlled supply-valve, a-con-.
troller device operating on the valve-control-
ling fluid, a governor, a rotating actuator,
and devices shifted by said governor and ac-
tuator which move said controller device, as
and for the purposes described.

26. In.a controller mechanism for valves,
the combination of a rotating actuator, an
element operated by said actuator and ad-
justable relatively thereto, a controller-noz-
zle operatively connected to said element,
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and a valve controlled by fluid-pressure flow- -

ing through said nozzle. ,
27. In combination, a rotating cam-actu-
ator, a governor-shifted element engaged and

moved  thereby, 'a controller -nozzle, and

‘means to transmit the movements imparted

to said element by said actuator to said noz-
zle, substantially as described.

28. The combination, in a valve-controller
mechanism, of a cam, an actuator-bar en-
gaged and oscillated by said cam, governor
means to shift said bar relatively to said cam,
a controller-nozzle, and means to-transmit
the oscillatory movements of said bar to said
nozzle, for the purposes described.

29. The combination, in a valve-controller
mechanisny for turbines, of a cam, an actu-
ator-bar resting thereon and oscillated there-
by, governor means to adjust said bar and
cam relatively, one or more nozzles and-
valves, and fluid-pressure-controller devices,
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for said valves connected to and moved bv -

said bar. ,

30. The combination, in a valve-conitroller
mechanism for turbines, of a rotatable actu-
ator, an clement provided with an antifric-
tion-wheel which rides on an actuator, gov-
ernor means to move the wheel relatively to
said actuator, one or more nozzles and
valves, and fluid-pressure-controller deviees
for said walve operated by said element.

31. The combination, in-a valve-con roller
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mechanism for turbines, of a rotatable ‘cam, In testimony whereof I have hereunto set
an actuator-bar supported by said cam, con- | my hand in presence of two subseribing wit--
‘tact means between said bar and cam, gov- | nesses, L o
ernor means to adjust said cam and bar rela- | . JAMES WILKINSON.
5 tively, one or more nozzles and valves, and Witnesses:. .. ’ . '
* fluid-pressure-controller .devices - for said James H. Noraw, -
valves operated by said bar. - - TraomAas H. SHEPARD.



