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UNITED STATES PATENT OFFICE. 
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To all whom it may concern: . 
* Be it known that I, GEORGE J. HeNRY, 
Jr., a citizen of the United States, residing 
in the city and county of San Francisco, 

5 State of California, have invented certain 
new and useful Improvements in Governor 

- Controlled Mechanism for Hydraulic Noz 
zles; and I do hereby declare the following 
to be a full, clear, and exact description of 

i0 the same. 
The present invention relates to improved 

means actuated by the governor of a hy 
draulic plant for controlling an impact 
stream issuing from a hydraulic nozzle for 

15 driving a water wheel. 
. The object of the invention is to control 

the impelling jet stream by the action of the 
governor mechanism so as to eliminate the 
expensive and cumbersome connections here 

: 20 tofore employed to accomplish this end, 
thereby obviating the excessive strains in 
cident to such connections, reducing the 
heavy wear to which such connecting parts 
were subjected, eliminating the loss of mo 

25 tion, expense and inconvenience of such 
larger connections, thereby making quite a 
gain in accuracy of regulation, and making 
a more positive and sensitive means of regu. 
lation than possible with the mechanism at 

80 present used for this purpose. . 
... In the hereinafter described invention 

the governor actuated mechanism is illus 
trated as controlling the movement of a 
deflectable nozzle, for directing an impact 

35 stream onto and off of the buckets of a 
water wheel, but the same is equally as well 
adapted for operating a deflecting gate, 
hood or shield carried by a stationary noz 
zle, for regulating the impact stream for 

40 the buckets of a water wheel, also for op 
3rating a regulating needle valve within the 
nozzle to control the outlet area thereof to 
proportion the impact stream in accordance 
With the working load of the motor. 

45 to comprehend the invention reference 
shottld be had to the accompanying sheet of 
drawings, wherein 

Figure.1 is a side view in elevation dis 
closing the controlling means as used in con 

50 nection with a deflectable nozzle, the valve controlled governor cylinder, the pressure 
cylinder, and the control cylinder being sec 

tioned to illustrate the location of the work 
ing pistons therein for regulating the flow of 
the pressure fluid for actuating the same in 
accordance with variations in the working 
of the governor, due to load changes of the 
motor; and Fig. 2 is a similar view of the 
said means adapted for distant control, that is, arranged for actuating the controlling 
means for the impact stream a distance from 
the nozzle for the impact stream... . . 

55 . 
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In the drawings the numeral 1 is used to 
designate any suitable type of governor, 
which is driven by means of the drive belt 
2. The vertically movable stem 3 of the 
governor carries the pilot valve 4, which 
works within the small valve chamber 5 and 
controls the ports 6-6 leading from said 
chamber to the governor actuating cylin 
der 7. With the E. 5 communicates an 
extension 8 of the fluid supply pipe 8', 
which pipe admits liquid or Ali under 
pressure into the chamber 5. 
Within the horizontally disposed actuat 

ing cylinder 7 works the actuating piston 
9, the stem 9' of which piston connects with 
an arm 10 upwardly extending from a rock 
shaft 11. On this shaft is secured an arm 
12 to which arm is pivoted a lever 13. One 
end of the lever 13 is connected to the stem 
14 of a main or controlling valve 15, working 
while its opposite end is connected to a rod 
16' secured to a stud 17 carried by, in the 
resent case, the deflectable nozzle 17. 
he valve 15 controls the ports 18-18' of the controlling cylinder 16, with which ports 

connect respectively the pipes 19-19'. These 
pipes lead to the motor cylinder 20, so as 
to supply therein fluid under pressure above 
and below the motor piston 20 working 
therein, the stem 21 of said piston being con 
nected, in the present case, by a link. 22 to 
the deflectable nozzle 17', which nozzle is 
mounted to swing on the line pipe 22. 
The operation of the device as so far de 

scribed, is as follows: Presuming the work 
ing load on the motor to be suddenly re 
duced, the result will be that the flyballs 23 
of the governor are thrown outwardly, 
which raises the stem 3, moving the pilot 
yalve 4 to uncover the port 6, admitting 
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in the hain valve casing or cylinder 16, 
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fluid under pressure from the supply pipe 



10 

15 
throug 
from through the pipe 19 into the motor 
cylinder 20 immediately above thePE 207 

20 
... the same downwardly within its cylinder 
20, drawing therewith the piston stem or rod 

25 

stream admitted to bear onto the buckets 
of a tangential water, wheel is proportioned 

30 

35 

lating cylinder 7, causing the same to move 
40 

to the rock shaft 11, which in turn throws 
the arm 12 to swin 

45 

into the said cylinder 16 escapes therefrom 

50 
is that the piston 20 is forced upwardly 

55 
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of the floating lever 13 is connected to the 

entering the valve chamber 5 to flow 
through the said port 6 into the actuating 

causing the stem 9 to actuate the arm 10 to 
throw the rock shaft 11, the movement of 
which shaft in turn throws outwardly the 

- of the cylinder 16, and permits of the fluid 

nozzle downward so as to deflect a portion 
of the jet stream issuing therefrom, until 

obvious that as the speed of the motor de 
creases, that the reverse action will take 
place, that is to say, the fly balls 23 will 
move inwardly, depressing the stem 3, mov 

movement of the nozzle is varied to change 
the position thereof in accordance with the 

control of the nozzle or the 

e 

cylinder 7 back of the piston 9, working 
therein, the pressure of the fluid back of the 
piston 9 forcing the same outwardly and 

arm, 12, which causes the lever 13 to swing 
on its fulcrum point and draw outwardly 
the-stem 14 of the valve 15, working withii. 
the controlling cylinder 16. This move 
ment of the valve 15 uncovers the port 18 

under Fire entering the said cylinder 16 
the supply pipe 8 to escape there 

ressure of the fluid 
itted above the piston 20' forces 

working therein. The 
thus a 

21, which being connected with the deflect 
able nozzle 17 by the link 22 draws the said 

the nozzle is so positioned that the impact 

in accordance with the working load. It is 

ing the valve 4 to cover the port 6 and open 
the port 6', admitting fluid under pressure. 
in advance of the piston 9 within the regi 
inwardly, and through its stem 9 drawing 
the arm 10 to impart an opposite movement 

the lever 13 so as to 
force inward through the stem 14 the valve 
5 within the controlling cylinder 16, there 
by closing the port 18 and opening port 18'. 
WE the R admitted under pressure 
through the port 18, and is conveyed by the pipe 19’ to the motor cylinder 20 back 
of the piston 20 working therein, the result 

and through its connection with the nozzle 
17, moving the said nozzle in an upward 
direction. It will thus be noticed that the 

slightest variation in the working load of 
the motor. 

In Fig. 2 of the drawing the controlling. 
means is illustrated as adapted for a distant 

-- parts to be 
actuated thereby. In this case the lower end 

outer end of the stem 24 of a piston. 24, 

1,088,133 
said cylinder being provided with an out 
let port 25 from which leads a pipe 26. 
said pipe being connected with a displacing 
cylinder 27, within which cylinder works a 
piston 28, connected to the nozzle 7 
through the medium of its stem 28. By 
his form of connection the actuating meals 

70 

for the notor cylinder 20 may be located at 
any distance from the nozzle it or the parts 
to be actuated by the movement of the piston 
within the motor cylinder 20, thus enabling 
the said means to be 
tendant station. 
With the form of connection illustrated 

in Fig. 2 of the drawings, as the piston 20' 
is moved up or down within the motor 

placed adjacent the at 

cylinder 20, the fluid within the cylinders 

75 

27 and 25 is shifted or displaced, from one 
cylinder to the other, through the tonnect 
ing pipe 26, depending as to whe'her the 
piston 28 is moved upward or downward. 

or the part to be actuated by the piston 20 
moving within the motor cylinder 20 re 
mains stationary momentarily while the 
mechanism actuated from the actuating 
cylinder 7 is moved to actuate the valve 15. 
within the controlling cylinder 16, the fluid 
pressure for actuating the piston 20 being 
admitted into the cylinder 20, the moment 
the yalve 15 of the controlling cylinder 16 
has moved to open either port 18 or 18 to 

85 

It will be understood that the nozzle. 17 

95. 

control the passage of fluid under pressure through the s pipes 19 and 19. 
While only one deflectable nozzle has been 

illustrated in connection with the present 
application, it is obvious that a series of 
such nozzles may be enployed, each nozzle 
being actuated by a duplicate set of devices 
shown and described for actuatig the noz 
zle illustrated, with the exception that in 
such case the rock shaft 11 will be a coin 
mon shaft for all of the arms 12 for actuat 
ing the respective controlling means for each 
EE nozzle, said rock shaft being 

nozzles may be put into operation from a 
common regulating cylinder . 
Haying thus described the invention what 

is claimed as new and desired to be secured 
by Letters Patentis 

1. In an apparatus of the character de 
scribed, means for regulating an impact. 
stream for tangential water wheels, of a 
motor cylinder, a piston working therein 

- 

and having direct cot nection with the regi 
lating means, a governor, an actuating cyl 
inder with a piston therein, a pilot valve 
actuated by the governor and controlling 
the actuating cylinder, a main controlling 
valve... cylinder, lineans for connecting the 
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105 

10 
actuated by the arm 0, operated from the 
regulating cylinder 7, so that two or more 

115 

120 

piston of the actuating cylinder and valve 
w of the main controlling y'alve cylinder, 
65 which piston works within a cylinder 25, ' means establishing communication detween 130 

  



1,038,33 B 

the motor cylinder and the main controlling 
valve cylinder, a displacing cylinder, a pis 
ton therein connected to the means for regu lating the impact stream, an auxiliary cyl 

5 inder having connection with the displacing 
cylinder, a piston in the auxiliary cylinder, 
and an actuating connection between said 
piston and the connecting means between 
the actuating cylinder piston and the valve 

10 of the main controlling cylinder. 
. 2. In an apparatus of the character de 
scribed, means for regulating an impact 
stream for tangential water wheels, of a 
motor cylinder, a piston working therein 

15 and having direct connection with the reg 
ulating means, a governor, a pilot valve 
chamber with a valve connected to the gov 
ernor and controlled thereby, an actuating 
cylinder with a piston therein, a main con 

20 trolling valve cylinder, a valve in the con 
trolling valve cylinder, a plurality of cem 
municating connections between the pilot 
valve chamber and the actuating cylinder, 
and independent communications between 

- 25 the pilot valve chamber and the main con ...trolling valve cylihder, means for connect 
ing the piston of the actuating cylinder and 
valve P the main controlling valve cylin 
der, means establishing communication be 

30 tween the motor cylinder and the main con trolling valve cylinder, a displacing cylin 
der, a piston therein connected to the means 
for regulating the impact stream, an aux 
iliary cylinder having connection with the 

35 displacing cylinder, a piston in the auxiliary 
cylinder, and an actuating connection be 
tween said pistol and the connecting means 
between the actuating cylinder piston and 
the valve of the main controlling cylinder. 

40 3. The combination with means for regu 
lating an impact stream for tangential water 
wheels, of a motor cylinder, a piston therein 
having direct connection with the regulat 
ing means, governor mechanism and con 

45 trolling devices for the motor cylinder in 
terposed between the governor and motor 
cylinder and comprising an actuating cylin 
der and piston therein, a pilot valve actu 
ated by the governor and controlling the ac 

50 tuating cylinder, a controlling valve cylin 
der and valve therein, a rockshaft, a lever 
carried by said shaft having connection 
with the valve of the controlling valve cyl 
inder and an auxiliary lever carried by the 

55 rock shaft having connection with the pis 
ton of the actuating cylinder, pipes estab 
lishing communication between the control 
ling cylinder and the motor cylinder, and 
a cylinder for the pilot valve having com 

60 munication with the controlling valve cyl 
inder, and means for returning the control 
ling valve to normal position. 

4. The combination with meant for regu 
lating an impact stream for tanguaitial water 

65 wheels, of a motor cylinder, a piston there 

shaft having connection with the piston of 

ver carried by the rock shaft having 
nection with the piston of the actuating cyl 

in having direct connection with the regu 
lating means, governor mechanism and con 
trolling devices for the motor cylinder in 
terposed between the governor and motor . 
cylinder and comprising an actuating cylin- 70 
der and piston therein, a pilot valve actu 
ated by the governor and controlling the ac 
tuating, cylinder, a controlling Yalve cylin 
der and valve therein, a cylinder for the 
pilot valve having communication with the 75 
controlling valve cylinder, a rock shaft, a 
lever carried by said shaft having connec 
tion with the valve of the controlling valve 
cylinder and an auxiliary lever carried by 
the rock shaft having connection with the 80 
piston of the actuating cylinder, and a plu 
rality of pipe connections between the con 
trolling cylinder and the motor cylinder, 
said last mentioned pipe connections com 
municating with the motor cylinder at 85 
points respectively upon opposite sides of 
the piston in the motor cylinder, and means 
for returning the controlling valve to nor 
mal position. 

5. The combination with means for regu 
lating an impact stream for tangential water 
wheels, of a motor cylinder, a piston therein 
having direct connection with the regulat 
ing means, governor mechanism and con 
trolling devices for the motor cylinder in- 95 
terposed between the governor and motor 
cylinder and comprising an actuating cylin 
der and piston therein, a pilot valve actu 
ated by the governor and controlling the ac 
tuating cylinder, a controlling valve cylin 
der and valve therein, a rock shaft, a lever 
carried by said shaft having connection with 
the valve of the controlling valve cylinder, 
and an auxiliary lever carried by the rock 

90 

.00 

05 
the actuating cylinder, pipes establishing 
communication between the controlling cyl 
inder and the motor cylinder, and a cylin 
der for the pilot valve, and means for re 
turning the controlling valve to normal po 
sition. : 

6. The combination with means for regu-, 

O 

lating an impact stream for tangential water 
wheels, of a motor cylinder, a piston therein 
having direct connection with the regulat- 15 
-ing means, governor mechanism and control 
ling devices for the motor cylinder inter 
posed between the governor and motor cyl inder and comprising an actuating cylinder 
and piston therein, a pilot valve actuated by 
the governor and controlling the actuatin 
cylinder, a controlling valve cylinder an 
valve therein, a cylinder for the pilot valve, 
a rock shaft, a lever carried by said shaft 
having connection with the valve of the con 
trolling valve cylinder and an auxiliary le 

CO 

20 

25 

inder, and a plurality of pipe, connections 
between the controlling cylinder and the 130 
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motor cylinder, said last mentioned pipe fixed my signature in the presence of wit 
this E. the motor nesses. cylinder at points respectively upon opposite • rt... 
E. of the piston in the motor cylin er, and . . . . GEORGE J. HENRY, Jr. 

5 means for returning the controlling valve to . Witnesses: . 
normal position. . . . . N.A.ACKER, ... 

. In testimony whereof I have hereunto af- D. B.RICHARDs. 


