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~ UNITED STATES PATENT OFFICE.

'GEORGE J. HENRY, JR., OF SAN FRANCISCO, CALIFORNIA, ASSIGNOR. OF ONE-HALF TO
" THE PELTON WATER WHEEL COMPANY, A CORPORATION OF CALIFORNIA.

 AUTOMATIC CONTROL FOR HYDRAULIC NOZZLES.

993,064_ | | o | Specification of Letters Patent. Patented Ma,y 23,' .1-911_
e ~ Application filed March 22, 1909. Serial No. 484,993. ' -

" To all whom it may concern:’ - i 4 is a vertical sectional view of one of the
- Beit known that I, Georee J. HENRY, Jr., | pllot valved cylinders for admitting fluid
~ a citizen of the United States, residing in | under pressure to one of the controlling cyl-
the city and. county of San Francisco and | inders. Fig. 5 1s a detail view of a section
5 State of California, have invented certain | of the apfaratus broken away. I'ig. 6 1s a b6
" new ‘and useful ITmprovements in Automatic | horizontal section of a portion of the appa-
~ Control for Hydraulic Nozzles, of which the | ratus in the plane of the pins 21 of Ifig. b.
~ following is a specification. | i In the drawings, the numeral 1 1s used to
" The present invention relates to governor | designate a water wheel mounted on the
10 actuated means for automatically control- | drive shaft 2, the said wheel being driven 60
. ling the water quantity of an impact stream | by an impact .stream 3 1ssuing from the -
~ issuing from a fixed or stationary hydraulic nozzle 4, which nozzle is rigidly secured to
. nozzle of the needle valve type onto the { a pipe line for supplying water thereto.
buckets of a tangential water wheel, and | Within the said nozzle 4 is'located a-longl-
16 varying the direction of the issuing jet | tudinally movable needle valve 5, for regu- 6&
" 'stream in whole or in part relative to the | lating the outlet orifice of the said nozzle
" buckets of said wheel in accordance with | to proportion the stream issuing therefrom
- variations in thé working load placed onto | in accordance with. the working require-
~ the said wheel; the object of the invention | ments of the water wheel. | . S
20 being ‘to simplify the construction of the |  The direction of the impact stream 3 issu- 70
 means thrown into action by the changing | ing from the fixed nozzle 4 is controlled by
- speed ‘of the governing mechanism, due to | the deflecting hood 6, which .1s arranged to
load variations, for varying the direction.of | swing into and out of the said- stream in
 the issuing jet stream relative to the buck- | advance of the outlet orifice of the nozzle.
25 ets of the water wheel, and controlling the The said deflecting hood is mounted on the 75
 water quantity of the impact stream to con- rock-shaft 7, secured to the forward end
form to changes in the direction of the said .| portion of the fixed nozzle, which rock-shaft
_ stream, the construction of the associated | 15 operated by the connecting rod 8, united
working parts of the actuated controlling | at its forward end to the crank arm 9, se-
- 80 means being such that the stream deflector’s | cured to and projecting from the said rock- 86
~ movement out of the impdact stream will be | shaft 7. At its inner end, the connecting
- proportionately to and in synchronism with | rod 8 is united to a crank-arm 10, upwardly
‘the closing movement of the needle valve | projecting from the rock-shaft 11, which
 “within the nozzle, so that the position of the | rock-shaft 1s actuated by the fluid controlled
35 deflector when out of the stream will be such | piston 12, working within the cylinder -13,. 85
" as to just clear the edge of the-issuing | the stem 14 of which piston 12 is connected
stream.. = . - : by a link 14" to a crank arin 15, secured to
~ To comprehend the invention, reference | and projecting from one end of the rock- -
“should be had to the accompanying sheets | shait 11. , N
40 of drawings, wherein— The movemei.t of the piston 12 1s con- 90 -
~ Tigure 1 1s a side view of the apparatus | trolled by fluid under_ pressure admitted
with the deflecting means positioned: for de- | mto the cylinder (13, by* the connections
flectinig a portion of the stream issuing from | 17—177, which cbnnections lead respectively
the fixed nozzle off of the buckets of the from the outlet ports 18—18’, of the valved -
45 water wheel. TFig. 2 is an.end elevation | cylinder 16. The said outlet orts 18—18" 956
~ illustrating the governing means and the | are controlled by the pilot valve 19, work-
- connéction thereof with the stem of the pilot | ing. within the cylinder 16. Into the said
- valve working within the valve-controlled | cylinder 16; fluid under pressure is admitted
‘eylinder.. Fig. 3 is an end elevation taken | through the fced pipe 19’, which pipe leads

.50 on line v—a of Fig. 1 of the drawings. Fig. ! from any smitable source of fluid supply. 100




- The stem 20 of the
~distance beyond the valve cylinder 16, and

Q

pilot valve 19 extends

1s connected to the vertically movable sleeve
21, by the arm 22. The said sleeve 21 is slid-
able on a fixed sleeve 21% and carries pins

213

o ﬁxed sleeve 212 an engagmg a circumferen-
‘tlal recess 21° 1n. a slidable sleeve 21°¢ within

10

| the fixed sleeve.
1n turn connected to the lower arms of the.

219 1s

The- slidable sleeve 2

fly balls 23 situated within the casing 23/,
the upper arms of the said fly bal_ls 23 be-

" 1ng secured to the drive rod 29’

16

To the lower end of the drive rod 99/ is |
| 11 operating the same to throw the crank-

which ‘meshes with a

carried a pinion 24,

gear 24 on the sha ft 25, driven from the
~drive shaft 2 of the-water wheel 1, by means

. of the drive belt 25’, which works over the
. belt wheels 26—267, ‘secured respectively to

20

the drive shaft 2, and the operating shaft

- 25 for the governing mechanism.

On the end of the rock-shaft 11, 0pp081te'

 to that carrying the upwardly pm]ectmg

25

39

crank- 15, is a slotted disk 27, within which
is ad]j ustably mounted the bl(}ck 277, carry-
ing the roll 28. This roll works within the

slotted portion 28" of a lever arm 29, piv-

oted at 1its outer end to a collar 29’ secured-

to and carried by the stem 80 of the needle
valve 5 working within the nozzle 1.

32’, and having its upper end portion con-

| nected by the plate 33 to the stem 33’ of the

40

pilot valve 34, located and working within

the valve cylmder 34" for controllmg
outlet ports 35—85” of the said cylinder 34/,

WhICh ports are connected - respectively by

the pipes 86—86" to the inlet ports of the

 cylinder 37, for admitting fluid under pres-

45

00

sure thereto to actuate the piston 37/, work-
ing thereim. This piston 877, is carried by
the valve stem 30, extended into the said

cylinder, and the movement of said piston

actuates the valve stem 30 to. operate the
needle valve 5. Iluid under pressure is sup-
plied to the valve cylinder 34/, through the

feed pipe 38, whlch leads fwm any &,ult—

~ able source of supply.

In case the load on the water Wheel ht,"

reduced, the following operation of the

: Workm-:r parts 1S occasioned to actuata the
0d

doﬂectm hood to divert a portion of the issu-
ing impact stream from off the buckets of

~the water wheel, and to actuate the needle

“valve in order to proportion the water quan-
tity of the impact stream relative to such

changc in the working load. As the work-
ng load reduces, the wheel is driven at a

| 'hlgh(,r speed by the impact stream bearing

onto the buckets thereof, which speed being
transmitted to the shaft 25 through the de-

guided in lon 1tudmal slots 214 in the.

The
said lever arm 29 is also provided with a
cam -slot 307, within which works a roll 31 |

~carried by the vertically movable rod 32,
the said rod moving within the guide fr ame

—

the 1
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scmbed connectlon 1mparts grea,ter rotatwn

to the drive rod 22’ causmg the fly-balls 23

to swing outwardly and raise the sleeve 21,

65

which, through its connection, lowers the

valve stem 20 to lower the pllot valve 19
70

within the valved cylinder 16 to uncover the

outlet port 18. Fluid under pressure es-
port from within the -

capes through said
valved cyl (nder 16 and escapes through the

pipe connection 17 into the c

admitted fluid ‘forcing the said

vlinder 13 in.

advance of the piston 12, the pressure of the
piston out-

wardly relative to the water wheel and,

through its connection with the rock-shaft

arm 10 outwardly relatively to the water
wheel.

80

This movement of the rock-shaft

11 exerts a pulling strain onto the connect-

ing rod 8, which turns. the rock-shaft 7, to -
quickly place the deflecting hood' into the .

impact stream 3, to divert a portion thereof

89,

from off the buckets of the water wheel, the

| %nward or upward movement of the deﬂectr-,
ing hood continuing until the stream impact-

11'1g onto the buckets of the water whee has-;
placed

At the same tlme -

been regulated to the changed load
onto the water wheel.
the part rotation

given to the rock-shaft 11,

90

turns the slotted disk 27 carrying the slide |

‘block 27" and the roll 28, turning the same
to swing the lever arm 29 upwardly on its

pivoted _pomt the movement of which arm

95

acts agalnst the roll 31 working in the cam '

slot 30" to l11ft the same. As the said roll 81

1s moved upwardly it carries' therewith the
rod 32, which, through its connection, lifts
pilot valve 34 and

raises the said valve W’lthll’l the cylmder 34" -

the valve stem 33" of the

10C

to uncover the port 35, and allow of fluid

under pressure pa%smg from said cylinder
‘through the connection 36 into the cylinder
The pressure -

37, back of the piston 37",
thus admitted into the said cylinder 87,

forces inwardly relative to the water wheel; .
1ston 377 and the valve stem 30 to which
110 _
advance or gradually move 1nto and reduce
the outlet orlﬁce of the fixed nozzle 4, until

the p

1115 connected, causing the valve 5 to slowly

the stream issuing therefrom is pmportloned

to the working requirements of the water -
wheel under the change in the load placed
During the outward movement of
the valve stem 80, the lever arin 29 travels

thereon.

therewith throu h its pivoted connection
with the collar 99" on saild stem, the said
lever arm being temporarily held durmg

position by means of governor controlled

106

115

- 120
such longitudinal movement in its adjusted =~

roll 28 Jocated within the extended slotted

portion of such lever arm. - As the leverarm =~ -
126 ¢

29 is moved outwardly, the roll 81 carried

by the vertically movable rod 82 will ride
on the downwardly inclined portion of the
~cam slot 30" of the lever arm 29 and draW--
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- 20

lowering as to the speed of the fly balls 23

25

- ally
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valve stem 33’ and the pilot valve 34 carried
thereby, causing the said valve to gradually
close the port 85 of the cylinder 34" and cut
off the supply of fluid under pressure into
the cylinder 37 back of the piston 877, there-
by bringing the needle valve 5 to a state of
rest the moment the outlet orifice of the noz-
zle 4 is controlled to proportion the impact
stréam to the changed working load on the

‘water wheel. The moment the supply of
fluid under pressure to the cylinder 37 has

been cut-off, the vertically movable rod 32
will have been restored to its neutral or zero
position. As the needle valve 5 is moved
1nto
water quantity of the issuing streamn 1Is
oradually reduced and consequently less
power is placed onto the buckets of the water
wheel, resulting in a gradual reduction or

to restore the governing means to normal
speed.
the said fly balls lower, the valve stem -20,
through the described connection with the
vertically movable sleeve 21, will be gradu-
raised, carrying therewith the pilot

-~ valve 19 to close the port 18 of the cylinder

30

16 and gradually open the port 18" to admit
fluid under pressure through the pipe con-

neetions 177 into the cylinder 13 in back of

the piston 12, forcing the same inward rela-

" tive to the water wheel and through 1ts con-

35

40

nection with the rock-shaft 11 turning the
“gaid shaft to actuate the crank arm 10 for

shifting outwardly the connecting rod 8 to
move the deflecting hood -6 out of the 1m-
pact stream proportionately
movement-of the needle valve 5, so that when

~the said valve is brought to a state of rest,
~the upper edge of the deflecting hood will

45

50

Do

60

iust clear the surface of the issuing jet.

‘Under this arrangement, the slightest varia-

tion in the speed of the fly balls of the gov-
erning. means will act to shift the position
of the deflecting hood relatively to the issu-

ing impact stream.

It will be noted that the governing mecha-
nism when placed into action moves the
rock-shaft 11 to throw the connecting means

for actuating the deflecting hood, and shift |

the position of the.lever 11 in order to
swing the lever arm 29 on its pivoted point,
which movement of the said lever arm. op-

erates the vertical rod 32 to move the pilot ;

valve 34, to admit fiuid under pressure into

the cylinder 87, say back of the piston 37"

therein to force outwardly the valve stem
30 and the valve 5 carried thereby. The gov-
erning mechanism then stands at rest, and

. the pilot valve 34 is moved within its cyl-

inder to gradually cut off the fluid pressure

~ #o the cylinder 87, during the longitudinal

the outlet orifice of the nozzle 4, the

At the same time, as the speed of

to the closing |

F

1

‘the governing means, and secondly to

supply

t of the

ing downward the #eftically movable rod | movement of the lever arm 29, the movement
82, will, through its connection, lower the

of which is transmitted by means of the roll

g

65

31, working in the cam slot 30’ of the lever -
arm 29, to impart vertical motion to the rod

39 which is connected to the stem 33" of the
pilot valve 84. The pivoted lever arm 29
thus performs two functions, the first being

through its described comnnections to actuate.

the pilot valve 84 to admit fluid under pres-

sure into the cylinder 37 on a shifting in
_ o grad-
ually restore the pilot valve 34 and its con-

nections to a neutral or zero position, simul-
taneously with the movement of the valve 5.
within the nozzle 4, in order to cut off the
of fluid under pressure into the cyl-

inder 37. The said lever arm 29 thus 1m-
parts a primary and secondary adjustment
to the pilot valve 34, the first being In re-

sponse to the action of the governing means,

and the second in response to the movement
of the needle valve 5 within the nozzle 4.
The secondary adjustment imparted to the
pilot valve 34 is accomplished without dis-

turbing the adjusted position of the gov-

erning mechanism, which remains station-
ary until
sponse to a variation of the load placed onto
the water wheel. Should a greater working
load be placed onto the water wheel calling
for an increase as to the water of the impact

a change therein is called for in re--

70
75
80
85
90

95

stream to be placed onto the buckets of the
water wheel, the operation of the working -
parts will be the reverse of that just de-

seribed. | | |

Having thus described the inventioh, what
s claimed as new and desired to be protected
by Letters Patent 18—

1. In combination with _
rigid nozzle, a needle valve therein for con-
trolling the outlet orifice thereof, and a de-

motor for the hood, a’ governor actuated
valve for controlling the motor, connections
between the motor and hood, a motor for. the

| needle valve, a valve for the motor, méans
| actuated by the aforesaid connectlons for

100

a. water wheel, 8
106

flecting hood arranged to swing in advance
nozzle for the purpose.set forth, of a -

ﬁllJ)

chifting said motor valve, said means being

connected to the needle valve and compris-
ing provision for restoring said valve to nor-
mal position and bringing the needle valve
to rest, as set forth.. -

+

acter, the combination with a fixed nozzle, a

needle valve longitud-inally*movnble there-

9. In an apparatus of the described char- |

120

115

in, a fluid receiving cylinder, a piston there.

i eonnected with the needle valye, means

for admitting fluid under pressur¢ into said -

cylinder, an operating lever, con ection be-
tween said lever and the means for admt-
ting fluid under pressure to the cylinder, a
deflecting hood -for controlling the direc-
tion of the jet issuing from the nozzle, gov-

125
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erning means, and connections between said | name to this specification in the presence of
" neans and the deflecting hood, said connec- .two subscribing witnesses. |

tions actuating the deflecting hood and plac- e o
" 1ng into operation the fluid controlled means GEORGE J HENRY,‘J R. -

5 for shifting the needle valve in accordance | | Witnesses: SR
with the movement of the deflecting hood: | . N. A. Aoker,
' _In testimony whereof I 1haﬁve_ sugned my | . D B. Rroﬂm;
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