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To all whom it may concern:

Be it known that I, EUGENE R. HHOoLCOMB, a
citizen of the United States, residing at PPort-
land, in the county of Multnomah and State
of Oregon, have invented a new and usetul
Electric Water-Wheel Regulator, of which
the following is a specification.

This invention relates to electric water
wheel regulators; and it has for its object to
provide certain improvements in devices of
this character which shall provide simple and
efficient means for regulating the speed of
water wheels, to the amount of current or elec-
tric energy required from the dynamo driven
thereby. |

To this end the primary object of the in-
vention 1s to provide an improved apparatus,
whereby means shall not only be provided for
regulating the speed of the prime motor, but
in connection therewith to regulate the speed
of the armature rotation in accordance with
the requirements of the external cireuit, and
to maintain a uniform or nearly uniform cur-
rent strength while the circuit resistance may

change. .

With these and other objectsin view which
will readily appear as the nature of the in-

-vention 18 better understood, the same con-

sists in the novel construction, combination
and arrangement of parts hereinafter more
fully deseribed, illustrated and claimed.

In the accompanying drawings:—bigure 1
is a side elevation of a water wheel and a dia-
grammatic view of the speed and current
regulating devices connected therewith. Ifig.

2 18 a detail in perspective of the stream

splitter.

Referring to the accompanying drawings, A
represents an ordinary bucket water wheel,
below and at one side of which is arranged
the nsual stream nozzle B, for jetting a stream
of water tangentially into the buckets of said
wheel, in order to transmit motion thereto.

Mounted in suitable bearings C, in frout of
the nozzle B, are the journals of the trans-
verse stream deflector or splitter D. 'The
transverse stream deflector D, 18 curved and
is designed to have its upper end projected
into the line of water, in order to split the
stream and regulate the quantity fed to the
water wheel. Secured to one end of the

stream splitter, or at least to one of the jour-

[

nals thereof, is the lever E, to the free end of
which is attached the conmnecting arm G,
which is also connected to the movable core
[T, of the series solenoid I, which is arranged
in series with the external circuit J, of the
oenerator or dynamo I{. When the solenoid
[, is inactive, or only partly so, so as to just
sustain its core against the supporting spring
z, the stream splitter is then in such a posi-
tion as to cut off the water entirely from the
wheel, or to allow only a minimum quantity
to be fed thereto. The said series solenoid
must be made active to increase the amount
of water fed to the wheel, and therefore when
the maximum load is onthe dynamo and the
same is generating the largest current, the se-
ries solenoid draws in its core so as to carry
the stream splitter out of the water, to allow
the wheel to get the maximum amount of
water. |

Now it is of course understood that the dy-
namo is driven from the water wheel by suit-
able connections and it will be apparent that
the shaft of the water wheel also drives the
brake wheel I, shown in diagram 1in the draw-
ings. The brake wheel I, is encircled by an
ordinary band brake M, the lever arm of
which is connected to the movable core N, of
theshuntsolenoid O. Theshuntsolenoid O, 18
on the shunt cirenit P, which is shunted from
the external circuit J, and the resistance of
salid shunt circuit is determined, so that the
same will only be positively active to control
its magnet or solenoid, when a predetermined
voltage is reached or exceeded on the exter-
nal eircuit. It is of course understood that
motors or other power absorbing devices are
on the external circuit.

Now it is thought that the operation of the
herein-deseribed device will be apparent to
those skilled in the art. In starting the dy-

namo, the water is turned on by the usual gate

|

mechanism, so that motion is communicated
to the water wheel. As the water wheel re-
volves and the armature of the dynamo is
driven thereby to proper speed, the current
on the external circuit is at & minimum while
the voltage thereof will be normal, and not
sufficient to render the shunt circult active.
Asthecurrentinereasesontheexternaleircult,
to supply the motors, lamps and other power
absorbing devices,the series magnet or solen-
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oid I,is strengthened, so that the core thereof |

18 drawn in thereby lowering the stream split-
ter lever K, and thus throwing the splitter
farther out of the water, so as to allow more
watber to be given to the wheel and thereby
maintain constant speed of the same. The
revolution of the dynamo armature is also
Increased, and the voltage increased up to a
satisfactory working degree in order to prop-
erly supply the external circuit. This con-
dition continuessolong asthe proper voltage
1s maintained, but if the voltage inereases be-
yond a certain point, the shunt circuit be-
comes suifictently active, so as to operate the
band brake through the medium of its mag-
net or solenoid, and thereby check the speed
of the water wheel and the dynamo, until the
voltageis reduced to normal, orin other words
until the voltage and speed balance.

It will be seen that the shunt cireuit is par-
ticularly valuable when the load is suddenly
taken off of the dynamo and thereby suddenly
reduces the current and increases the voltage,
as 1n railway and motor work., When this
takes place,inasmuch asthe load is snddenly
relieved from the dynamo, there is a tendency
to “race,” owing to the momentum. This
tendency is checked,owing to the shunt com-
ing into play at this point, until stability in
speed and voltage is re-established. -

It is of course understood that the forego-

ing operation is true with respect to constant

potential systems, but on constant currentsys-.

tems the function of the shunt is reversed,
though the same prineciple is still involved.
In this case, the solenoid for controlling the
brakeisarrangedin the external circuit, while
the shunt is connected to the stream splitter
or deflector. Now supposing that the exter-

nal eircuit is an are circuit with a minimum |

number of lamps burning. The voltage is
stream splitter or deflector would actuate the
latter so that only a minimum amount of
water 1s fed to the wheel. As the lamps and
the voltage are increased, so would the shunt
circuit become stronger until the maximum
load was on the dynamo. Now if the lamps
are guddenly thrown out, or the line short
circuited, the current would necessarily tend
to increase, thereby bringing the series mag-
net into play, which is active when the cur-
rent 1s increased, so that the brake would be
broughtinto play and therebycheck the speed.

Changes in the form, proportion and the !

minor details of construction may be resorted
to without departing from the prineciple or
sacrifieing any of the advantages of this in-
vention. |

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 15—

1. The combination with a water wheel; of
stream regulating devices for said wheel,

502,624

brake mechanism for the wheel, an electric
generator driven from said water wheel, an
external working circuit supplied by the gen-
erator, a solenoid arranged in said external
circuit and having its movable core connected
with said stream regulating devices, an aux-
ihary cireuit shunted from said external eir-
cult, and asolenoid arranged in the shunt eir-
cuit and connected with said brake mechan-
1sm, substantially as set forth.

2. The combination with a water wheel and
thestream nozzle therefor; of a curved stream
deflector or splitter arranged in front of the
nozzie and having a lever connected to one
end thereof, a dynamo driven by said water
wheel, the external working circuit, a solenoid
in series with the circuit, a connecting arm
connecting said lever with the movable core
of the solenoid, and an automatic electrically
controiled speed checking device, substan-
tially as set forth.

J. Inanelectrical regulator for water wheels
and dynamosdriven thereby, the combination
with the water wheel, the stream nozzle there-
for, and a band brake connected with the
driving shaft of the water wheel; of a mov-
able stream deflector or splitter arranged in
front of said nozzle,the dynamo driven by
sald water wheel, the external working cir-
cuit, tor lamps, motors &e., an auxiliary ecir-
cult shunted from said external circuit and
having a predetermined resistance, and sepa-
rate solenoids arranged in said external and
shunt circuitsand having their movable cores
connected with the stream deflector or split-
ter and sald band brake, respectively, sub-
stantially as set forth.

4. The combination with a prime motor car-
rying a brake wheel, and an electrical gener-
ator driven by sald prime motor; of a band

| brake arranged over said brake wheel, and a
low and the shunt cireuit controlling the |}

solenoid arranged in the generator circuit and
having i1ts core connected with said band
brake, substantially as set forth.

5. Inanelectrical regulator for water wheels
and dynamosdriven thereby,the combination
with the water wheel and the dynamo driven
thereby; of a stream regulator for said water
wheel, a band brake for the water wheel shaft,
the external working circuit, a shunt circuit
arranged on the external circuit, and solen-

| oids arranged in the external and shunt cir-

cuits, one of which is connected to the stream
regulator and the other of which is connected
to said band brake, respectively,substantially
as set forth. |

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

EUGENE R. HOLCOMB.

Witnesses:
JAMES K. RoMIG,
O. O. KINCAID.
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