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To all whom it may concern: - 
Be it known that I, JEAN CACHIN, a 

citizen of the Republic of Switzerland, re 
siding at Zurich, in the Canton of Zurich 
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and Republic of Switzerland, have invented 
certain new and useful Improvements in 
Automatic Regulators, for Impact Water 
Wheels, of which the following is a specifi 
cation, reference being had to the accom 
panying drawing, forming a part thereof. 
This invention relates more particularly 

to high pressure water wheels of the im 
pact type. Its main object is to automati 
cally regulate the power applied to operate 
the wheel at a substantially constant speed 
under varying load, without causing sudden 
and dangerous fluctuations of pressure in 
the supply pipe or conduit and without 
waste of water or power. 

It consists in certain novel features of 
construction and in the peculiar arrange 
ment and combinations of parts as herein 
after particularly described and pointed out 
in the claims. 
The accompanying drawing shows in ver 

tical longitudinal section automatic regu 
lating mechanism embodying the invention 
as applied to an impact water wheel. 
a designates the nozzle arranged to direct 

a jet of water against the vanes or buckets b 
of a water wheel, in the usual or any suit 
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able manner, only a few of the buckets be 
ing shown. 

a is a centrifugal governor which is driven 
as indicated, from the shaft d of the water 
wheel. 
e is a movable deflector arranged to divert 

more or less of the jet after it issues from 
the nozzle and before it strikes the buckets 
of the wheel, without affecting the size of 
the jet or the volume of water discharged 
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by the nozzle. o 

f is a device which may be called a 're 
ducer' for varying the area of the dis 
charge orifice of the nozzle or of the size 
of the jet issuing therefrom. It may con 
sist as shown of a needle or tapering valve, 
movable axially in and out of the discharge 
orifice. . 

g is a servo-motor having a differential 
piston h which is connected with the de 
flector e and adapted to move the same more 
or less into and out of the path of the jet 
wheel buckets. i is a similar motor having 
a differential piston i, which may be di 
between the nozzle a and the path of the 

rectly connected with the needle valve or 
reducer f. The larger ends or working 
faces of the pistonsh and i are of sub 
stantially the same area, while the smaller 
end or working face of the piston h is of 
greater area than that of the smaller end 
or working face of the piston i. 
k is a fluid pressure supply pipe having 

connections in open communication with the 
Smaller ends of the cylinders of the motors 
9 and i, or the ends thereof toward which 
the Smaller ends or working faces of the 
pistons h and i are presented. It is also 
connected with a balanced regulating or 
relay valve l, which is in turn connected 
with the E. end of the motor cylinderg, 
or the end thereof toward which the larger 
end or working face of the piston h is pre 
sented. The valvet has a discharge or waste 
connection m, and the valve head n, which 
is shown in its normal closed position, con 
trols the admission and release of fluid to 
and from the larger end of the motor cyl 
inder 9. A pipe o provided with a dia 
phragm p with a restricted opening for the 
passage of the motive fluid, connects the 
larger end of the motor cylinder g with 
the corresponding end of the motor cyl 
inder i. 
The stem of the balanced regulating or 

relay valve is connected with one arm of 
a floating lever q which is pivotally con 
nected between its ends with the vertically 
movable collar of the governor a. The 
other arm of this lever is connected by a 
rod with a floating levers, the ends of which 
are pivoted to arms of both crank levers t 
and it, with the other arms of which the 
pistons h. and j are connected. 
The regulating mechanism, thus shown 

and described operates as follows: Assum 
ing that a considerable and sudden reduc 
tion of load takes place, momentarily in 
creasing the speed of the water wheel, the 
governor acts through the leverg to lift the 
yalve head in and admit fluid under pressure 
into the larger end of the motor cylinder g, 
the fluid acting immediately on the larger 
end of piston h before it can pass through 
the restricted 3E in the diaphragmp 
sufficiently, to affect the pistoni, moves said 
piston h to the right, thereby carrying the 
deflector e into the path of the jet and di 
verting more or less of the jet from the 
path of the buckets b, according to the ex 
tent of the reduction in load and the conse 
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quent increase of speed. This movement of 
the piston h to the right, operates through 
the floating levers s and g, and their connec 
tions to return the valve head in to its nor 
mal position, as shown, thereby cutting off 
communication between the pressure supply 
pipe k and the motor g. Immediately fol 
lowing the shifting of the deflectore as 
above stated, the fluid flowing through the 
'pipe o and the restricted opening in the dia 
phragmp from the motorg into the cylin 
der of the motor i, gradually moves the pis 
toni to the right, while the piston h is 
gradually moved back to its original posi 
tion at the left by the unbalanced pressure 
on its smaller face, which is greater than the 
pressure on the smaller face of the piston i. 
The deflector e is thus withdrawn from the 
jet, while the valve or reducer f is advanced 
to a position in which it restricts the jet to 
an extent corresponding with the portion 
thereof first diverted by the deflectore. The 
instantaneous or prompt action of the de 
flector e in response to the governor, pre 
vents material variations in the speed of the 
water wheel, without causing sudden fluctu 
ations of pressure and dangerous shocks in 
the water supply pipe or conduit leading to 
the wheel. This means of regulation alohe 
is however wasteful of water and power, but 
the operation of the deflector being immedi 
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ately followed by that of the valve or re 
ducer f, which by its gradual movement cor 
respondingly reduces the size of the jet 
without causing a sudden increase of pres 
sure in the supply pipe and nozzle a, avoids 
the waste of water and power which would 
water wheel is increased, demanding more 
power, the resulting reduction of speed 
causes the governor operating through the 
lever q to move the valve Ef in downward, 
thereby establishing communication between 
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mand for 

the motor cylinder i through the pipe o and 
motor cylinder g with the discharge or 
waste pipe m and releasing the fluid from 
the larger end of the cylinder i. The un 
balanced pressure on the smaller end or face 
of pistoni then gradually forces said piston 
to the left, withdrawing the valve or reducer 
f more or less. from the orifice of the nozzle 
a, according to the increase in load and de 

power. This movement of the 
piston i operating through the floating le 
vers sand q and their connections, returns 
the valve head in to its normal position, shut 
ting off communication between the motors 
and the waste or discharge pipe m. The 
valve or reducer f will retain the position to 
which it is thus adjusted until a further 
variation in the load occurs. 
Whenever a slight or gradual decrease of 

load occurs, causing a slight opening of the 
yalye head in not greater than the opening 
in the diaphragm p, the piston h and the de 

1,086,062 

If now the load on the 

- . 

flector e will remain quiescent, while the 
fluid under pressure from the supply pipe k" 
passing through the larger end of the cyl 
indergarid the pipe o into the larger end of 
the cylinder i, gradually, moves the pistoni 
to the right and advances the valve or re 
ducer' flinto a position to reduce the jet as required, without materially affecting the 
pressure in the water supply pipe or conduit. 

Either the deflector or the needle valve or 
reducer may be used alone to regulate the 
water wheel temporarily in case one of said 
devices is out of order or for any reason it becomestinoperative or necessary or desir 
able to disconnect it. . . . . . 
Warious changes in the construction and 

arrangement of parts may be made without 
departure from the principle and scope of 
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the invention, which is not intended to be . . 
limited to details except such as are ex 
pressly included in the claims. 

claim: . . 
1. In an automatic regulator for impact 

water wheels the combination with a jet 
nozzle and a governor, of means for di 
verting more or less of the nozzle jet from 
the water wheel and means for varying the 
size of said jet comprising, motors, a valve 
controlling the operation of said motors, 
and mechanism connecting said valve with 
the governor and with said motors and 
adapted to automatically return said valve 
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to its normal position after movement there 
of by the governor. 

2. In an automatic regulator for impact 
water wheels, the combination with a jet 

100 
nozzle and a governor, of means for divert 
ing more or less of the -nozzle jet from the 
water wheel, and means for varying the 
size of said jet comprising motors, a fluid 
pressure supply connection with the jet-di 
verting motor, a valve controlling the admis 
sion and release of fluid to and from said 
motor through said connection, a restricted 
fluid passage connecting said motors, and 
mechanism connecting, said valve with the governor and with said motors and adapted 
to return the valve to its normal position 
after movement thereof by the governor. 

3. In an automatic regulator for impact 
water wheels, the combination with a jet 
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nozzle and a governor, of means for divert 
ing more or less of the nozzle jet from the 
water wheel and means for varying the size 
of said jet comprising motors, a fluid pres 
sure supply connection with the jet-divert 
ing motor, a valve controlling the admis 
sion and release of fluid through said con 
nection, a restricted fluid connection between 
said motors, and floating lever mechanism 
connecting said valve with the governor and 
with said motors and adapted to return 
the valve to its normal position after move 
ment thereof by the governor. 

4. In an automatic regulator for impact 
a 
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water wheels the combination with a jet 
nozzle and a governor actuated by the water 
wheel, of a movable deflector for diverting 
more or less of the jet, a reducer for vary 
ing the size of the jet, motors each compris 
ing a cylinder and a differential piston, one 
connected with the deflector and the other 
with the reducer, the smaller face of the 
piston connected with the deflector being of 
greater area than the smaller face of the 
other piston, a constant fluid pressure sup 
ply connection with the smaller ends of said 
cylinders, a restricted fluid passage connect 
ing the larger ends of said cylinders, and a 
fluid pressure supply connection with the 
larger end of the deflector motor provided 
with a valve which is connected with the 
governor, substantially as described. 

5. In an automatic regulator for impact 
water wheels the combination with a jet noz 
zle and a governor actuated by the water 
wheel, of a movable deflector adapted to di 
vert more or less of the jet from the wheel 
buckets, a reducer adapted to vary the size 
of the jet, motors connected with said de 
flector and reducer, a valve controlling the 
operation of said motors, and mechanism 
connecting said valve with the governor and 
the motors and adapted to automatically 
return the valve to its normal position after 
movement thereof by the governor, sub 
stantially as described. 

6. In an automatic regulator for impact 
water wheels the combination with a jet noz 
zle and a governor actuated by the water 
wheel, of a movable deflector and a reducer 
arranged to act upon the jet, motors con 
nected with said deflector and reducer, a 
fluid pressure supply connection with the de 
flector motor, a valve controlling the admis 
sion and release of fluid to and from said 
motor through said connection, a restricted 
fluid passage connecting said motors, and 
mechanism connecting said valve with the 
governor and the motors and adapted to re 
turn the valve to its normal position after 
movement thereof by the governor, substan 
tially as described. 

7. In an automatic regulator for impact 
water wheels the combination with a jet noz 
zle, and a governor actuated by the water 
wheel, of a movable deflector and a reducer 
arranged to act upon the jet, motors having 
differential pistons connected one with the 
deflector and the other with the reducer, a 
fluid pressure supply connection with the 
larger end of the deflector motor, a valve 
controlling the admission and release of fluid 
through said connection, a restricted fluid 
connection between the larger ends of the 
motors, constant fluid pressure supply con 
nections with the smaller ends of the motors, 
the smaller end of the deflector piston being 
of greater area than the smaller end of the 
reducer piston, and mechanism connecting 
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said valve with the governor and the motor 
pistons and adapted to return the valve to 
its normal position after movement thereof 
by the governor, substantially as described. 

8. In an automatic regulator for impact 
water wheels the combination with a jet 
nozzle and a governor actuated by the 
water wheel, of a movable deflector and a 
reducer arranged to act upon the jet, motors 
connected with said deflector and reducer, 
a fluid pressure supply connection with the 
deflector motor, a valve controlling the ad 
mission and release of fluid through said 
connection, a restricted fluid connection be 
tween said motors, and floating lever mecha 
nism connecting said valve with said gov 
ernor and the motors and adapted to return 
the valve to its normal position after move 
ment thereof by the governor, substantially 
as described. M 

9. In an automatic regulator for impact 
water wheels the combination with a jet 
nozzle and a governor actuated by the 
water wheel, of a movable deflector and a 
reducer arranged to act upon the jet, motors 
connected with said deflector and reducer, 
a fluid pressure supply connection with the 
deflector motor and a restricted fluid con 
nection leading therefrom to the reducer 
motor, a balanced valve controlling the ad 
mission and release of fluid through said 
connections to and from both motors, and 
mechanism connecting said valve with the 
governor and motors and adapted to return 
the valve to its normal position after move 
ment thereof by the governor, substantially 
as described. 

10. In an automatic regulator for impact 
water wheels the combination with a jet 
nozzle and a centrifugal governor actuated 
by the water wheel, of a movable deflector 
and a reducer arranged to act upon the jet, 
motors connected with said deflector and 
reducer, a fluid pressure supply connection 
with the deflector motor, a restricted fluid 
connection leading therefrom to the reducer 
motor, a balanced valve controlling the ad 
mission and release of fluid through said 
connections to and from both motors, and 
floating lever mechanism connecting said 
valve with the governor and with each 
motor and adapted to return the valve to its 
normal position after movement thereof by 
the governor, substantially as described. 

11. In an automatic regulator for impact 
water wheels, the combination with a jet 
nozzle and a governor actuated by the water 
wheel, of means controlled by the governor 
and adapted to promptly divert more or . 
less of the jet when a considerable and sud 
den increase in the speed of the governor 
occurs, means also controlled by the gov 
ernor and adapted to gradually and corre 
spondingly reduce the size of the jet ac 
cording to reduction in load and demand for 
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diverting means to normal position simul 
taneously with the restriction of the jet, the 
jet diverting means being adapted to re 

s spond only to a considerable and sudden ac celeration in the speed of the governor, 
while the jet reducing means is adapted to 
respond independently of the jet diverting 
means, to slight or gradual variations in the 

10 speed of the governor. 12. In an automatic regulator for impact 
water wheels, the combination with a jet 
nozzle and a governor, of means for divert 
ing more or less of the jet from the water . 

15 wheel, and means for varying the size of 
the jet comprising motors, valve mechanism 
controlling the operation of the motors, 
means for causing the slow advance of the 
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power, and means for returning the jet jet varying means as the jet diverting means 
retires to its neutral position after advance 20 
movement thereof, and lever mechanism connecting said valve mechanism and motors 
with the governor and adapted to automati 
cally return said valve mechanism to its neu 
tral position after each movement thereof, 25 
by the governor and to permit the advance 
of the jet varying means as the jet divert 
ing means retires without affecting the gov 
ernor or valve mechanism. 
In witness whereof I hereto affix my sig- 30 

nature in presence of two witnesses. 
JEAN CACHEN. 

Witnesses: 
WILLIAM. A. NUSSBAUMER, 
GEO. T. ScHUBELER. 

  


