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UNTTED STATES PATENT OFFICE.

WILLIAM W. HANDY, OF LAKE ROLAND, MARYLAND.

ELECTRIC GOVERNOR.

SPECIFICATION forming part of Letters Patent No. 542,640, dated J uly 16, 1895.
| Application filed May 1, 1895, Serial No. 547,712, (No model.)

To all whom it may concern:

Be it known that I, WiLLiaMm W. HANDY,
a citizen of the United States,and a resident
of Lake Roland, in the county of Baltimore
and State of Maryland, have invented a cer-
tain new and useful Electric Governor, of
which the following is a specification.

Myinvention relates toan electric governor,

and is designed to accomplish the purpose of

so regulating the gates which supply water
to the wheels as to maintain a constant po-

‘tential in the dynamos for a short line on

which there is no drop due to resistance, also
where a longline is used, and therefore a con-
siderable drop of voltage on the line to keep

the potential constant at the end of theline;

also if a constant-current dynamo be. used to
keep the current constant.
In the drawings, Figure 1 is a diagram-

matic view of my governor having only a |

shunt-regulator as applied to a dynamo, wa-
ter-wheel, and mechanism for regulating the
oates. Fig. 2 isa plan of thegate-regulating
mechanism. Fig. 3 is an edge elevation of
the same. Fig. 4 isa vertical seetion of pawl
and carrier. Fig. 5 is a diagrammatic view

ture mounted between the polesof the mag-
nets 15 and 16, and in position to be at-
tracted by either of them when they are en-
ergized. ' The armature 18 is mounted upon
a flexible support 19, which consists of a
spring in any suitable shape, so as to main-
tain the armature in the desired position and
yet afford it sufficient freedom of motion.
The spring 19 is secured at its lower end to
the pawl 25, mounted upon the upper end ot
thearm 20. Totheend of thearm 20 is pivoted
a rod 22 at 23, said rod 22 being connected
at its other end with an eccentricor crank 24

| by which it receives reciprocating motion.

The eccentric or erank 24 isconnected 1n any
suitable manner with asource of power, pret-
erably the water-wheel, so as to insure con-
stant reciprocating motion in the rod 22. The

shaft 21 is connected in any suitable manner

with mechanism for moving the gates which
supply water to the water-wheel. 29 is the
pawl and 26 theratchet-wheel for turning theé
shaft 21.

Referring to Figs. 2, 3, and 4, IFig. 2 slhiows
the pawl-and-ratchet-wheel mechanism in en-
larged size. The rod 22 is loosely connected

of governor having shunt and series coils. | to the pin 23, (more fully shownin Fig. 4,) so

Fig. 6 is a diagrammatic view of governor
having shunt and series coils wound one on
the other and operating the same plunger.
Referring to Fig. 1,1 is a dynamo; 2, the
line; 3,a shunt-coil; 4, its reciprocating plun-
oer or core. o is a lever pivoted on a knife-
edge at 6. Ononeend 7 of this pivoted lever
is hung the plunger or core 4. The weight
of the plunger 4is counterbalanced by a suit-
able weight 8 in the opposite side of the ful-
ecrum. 9 is a spring secured to the end 7 of
the lever, and connected toa thumb-serew 10
and a suitable stationary part. On the op-
posite extremity of the lever 5 are two me-
tallic tongues 11 and 12. These tongues are
in electrical circuit with the pivot of the le-
ver and with a source of current connected
thereto. 13 and 14 are two contact-points lo-

cated in the path of the fingers1l and12. 15
and 16 are two electromagnets, 15 being con-
nected at one extremity with the contact-
point 14, and 16 being connected with the con-
tact-point 13, said magnets both being con-
nected with a battery 17, which is in circuit
with the pivot 6 of the lever .

18isan arma-

that the pin may turn freely within the eye
on the extremity of the rod 22. The pawlZo
is also mounted upon said pin 23 so that it
may turn, 'The pin 23 is, however, serewed
into the upper end of the arm 20 and a block
97 on the rear side of the upper end of said
arm, so that when the armature 183 is attracted
by one or the other of the magnets the rela-
tive angle of the pawl to the arm 20 will be
changed and one or the other points of the
pawl 20 will be thrown down 1nto the path of
the teeth of the ratchet-wheel 26 and caused
to engage said teeth. 28 isa lateh located 1in
the upper end of the arm 20, consisting of a
bolt having a conical head, which enters a
conical hole 29 in the upper end of the pawl
95. The bolt is pressed into hole 29 by a suit-
able spring. The latch 28 is of such a char-
acter that when the armature 18 is attracted
by either of the magnets the pawl will be
rocked on the pin 23 by thespring 19 and the
bolt 28 foreced back directly from its socket.
It will, however, remain in such a position on
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the edge of its conical socket that when the

eurrent is shut off from the magnets 15 or 10
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~and the pull of the armature relieved it will

5

restore the pawland.armature toa middle po-
sition by being forced into the socket 29 by
its spring. . | '

As before stated the rod 22 is constantly re-
ciprocated under the influence of the eccen-

_~tric 24, but when the pawl 25 is in its middle

o
-

position, as shown in Fig. 2, it will not touch

the teeth of the ratchet-wheel 26, therefore

10 -will not move it. As soon, however, as the

IS5

. ter-wheels.

20

%3

30

35

40

45

- 34, used for the purpose of balancing it and
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. anism are the same as heretofore described.
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armature 18 1s attracted by one or the other

of the magnets 15 or 16 one or the other of
the extremities of the pawl 25 will be thrown
Into contact with the teeth of the ratchet-:

wheel 26, and the continued reciproeation of

the rod 22 will cause the wheel 26 tobe turned -
In one direction or the other, thus opening.or.

| -and the pull of thespring 9 will raise the rear
| end of the lever 5 and cause the tongue 12 to

{ make contact with the point 14.. This will

closing the gates-admitting water to the wa-

Referring to Fig. 5, the same reference-nu-
merals in this figure represent parts which
are identical with those in Fig. 1, new refer-

ence-numerals being used for parts which are |

either changed in position or which do not
appear in Fig. 1. 30 represents a long line,
say many miles in leangth, on which there:
would be a considerable drop of potential due
to resistance and other causes. 31 is a coil:
wound in a number of sections which are con-
nected together in sucha manner that one or .
more of them may be thrown in the circuit by .
means of a switeh.
colls in the main line. 32 isa switeh having:
a series of contact-points, each of which is
connected with one of the sections of the

Loils 31. 33 is a hand-lever connecting the |

main line from the dynamo with any desired
one of the contact-points of the switeh, thus
enabling an operator at will to throw one or
more of the sections or coils upon the mag-
net 31 1nto or out of circuit. 34 is'a plunger
or-core reciprocating within the magnet 31.

It is suspended from the lever 5 on the.oppo-
site side of the fulerum 6 from the plunger 4.

39 18 a counterbalance-weight on the oppo-
site side of the fulerum ¢ from the plunger

the long end of the lever 5.. This weight is
only used for the purpose of adjustmentand
may beomitted. The other partsof the mech-

Referring to Fig. 6, the same reference-nu-
merals are used in this figure asin Figs. 1 and
o to indicate parts which are identical with
those figures, new reference-numerals being

used to indicate new parts. Inthis ficure the -

series coil is superimposed upon the shunt-
coil and is adapted to oppose the action of the-
shunt-coil. 36 representstheseriescoil wound
In sections as in Fig. 5.
wound in the same manner as in Figs. 1 and 5.
Referring to Fig. 1, the apparatus shown in
this figure is designed for use on a line where
there is practically no drop in the line and
where it is desirable to keep the potential of
the generator constant. The shunt-coil 3 is
connected across the terminals of the dynamo

{

These coils are series:

37 is the shunt-coil |

B .. 542,640

[ and i8 80 wottnd to have the desired amount
of power which it will act upon the plunger
i 4 todraw it into the helix. The weight of the

| plunger 4 is counterbalanced by the weight 8

70

| and the long end of the lever 5. The pull of

| the magnet is counterbalanced by the spring

9, which is adjusted by the screw 10,80 as to

maintain an open cireuit in the circuit-closer.
When the generator is running without any
load on the line, the thumb-serew is adjusted
80 as to counterbalance the pull of the magnet
o and cause the fingers 11 and 12 to oceupy a
middle position between the contact-points 13
and 14, thus maintaining the apparatus out
| of action. As soon as the load is thrown on
the line the voltage at the dynamo will drop,
the power -of the magnet 3 will be decreased,

close a cireuit through the magnet 15, battery
17,and fulerum 6, attract the armature 18 into
contact with pole of the magnet 15, throw the
left-hand tongue of the pawl 25 into the path
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of the teeth of the ratchet-wheel 26 and cause

said pawl to revolve the ratehet-wheel, due to

will continuwe until sufficient water has been

| admitted to the wheel to increase its speed

and thus increase the speed of the dynamo
80 asto increase its voltage and bring it back
to its normal condition. The increase of the
voltage of the generator will restore power of

plunger 4, move the lever 5, and bhreak con-
tact between 12 and 14. This breaking of the
circuit will demagnetize the magnet 15, cause
it to let go the armature 18, which wili be at
once returned to its middle position by the
lateh 28, thus taking the tongue of the pawl
20 out of the path of the ratchet-wheel and
stopping the motion of the gates. Now if the
load is thrown off the dynamo, the voltage at
the dynamo increases, thereby increasing the
power of thecoil 3. The core4 will be drawn
farther into coil, the lever 5 raised, and con-
tact made between 11 and 13. This will en-
ergize the magnet 16 and attract the arma-

{ ture 18 to it and throw the right-hand tongue

of the pawl into engagement with the gear-

| wheel 26. The wheel 26 will then begin to

close the gates and shut off the water, and this
operation will continue until the speed of the
water-wheel is so reduaced as to reduce the
speed of the generator, reducing its voltage
and the power of the coil 3 until the spring 9
causes the lever 5 to break the contact be-
‘tween 11 and 13. -

When the dynamo is a constant-current
machine, a series eoil will be used instead of
the shant-coil. The action of the governor
will in this case be exactly the same as its
action with the shunt-coil for a constant po-
tential dynamo. | |

Now where there is a long line with a drop

the magnet 3 and canse it again to attract its

| the.constant reciprocation of the rod22. This

95

10¢

105

I1IO

(g -

120

125

130

of potential on theline due to resistance and

other causes, the arrangement for keeping
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~action of the coil
an opposite direction.
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the potential
18 shown in Ifigs. 5 and 6.

Referring to Fig. 5,1n this ﬁfrme the shunt-
coil 8, its core 4, lever 5, the circnit with the
contact-points, the magnets 15 16, and the
agate-controlling mechanism are all identical
with Fig.1. 3lisaseries coil,however, wound
in sections and connected to a switeh 82, hav-
ing a hand-lever 33, by which one or more of
these sections may be thrownin circuit. The
series coil 31 is wound so as to oppose the
3 by pulling the lever 5 In
The switch 52 18 used
s0 as to adjust the power of the coil 51 for
lines of different resistance. Theswitch may
therefore be set for any particular line on
which the apparatus isto be used constantly
and need not be again altered so long as the
resistance of the line remains constant. 1f,
however, a different line is thrown into cir-
cuit with the machine, the handle 33 of the
switch must be turned so as tocause the num-
bher of series coils or the magnet 31 to suit
the resistance of the line used. If, now, the
dynamo has no load, the voltage will be the

same at the end of the line as the dynamo

- and there will beno current through the coil
- 31,

The voltage will be at its proper valne
and the core 4 will be attracted by coil3 just
sufficient to cause the contact-fingers 11 and
12 to maintain a middle position between the
contact-points 13 and 14. Now if a load be
thrown on the line the voltage at the end ot
the line will decrease. The current passing
through the coil 51 will attract its cores 34 and
make contact betweenl12and14. Thiswill ac-
tuatethe magnet 15 and cause the gate-moving
apparatus to open the gates and admit more
water to the wheel. As the speed of the
wheel increases, the voltage of the generator
will e increased, and with it the power of
the magnet 3, which will be increased until
the plunger 4 has caused the lever 5 to break
contact at 12 and 14, at whieh time, if the
switch 32 1s in the 1‘1{1111: position, the veltaﬂ'e
af the end of the line will be what it was for
no load.

If the load should be decreased the drop
on the line will decrease and voltage at the
end of the line increase, less current will fol-
low through the coil 31, and 1ts plunger 34
will be drawn out by the plangerof the mag-
net 5 and contact made between 11 and 15,
which will start the gate-controlling appara-
tus to close the gate and decrease the speed
of the generator. This decrease of speed of
the generator will continue until the drop 1n
the potential of the generator and the conse-
quent drop of the potentlal in the core 5 will
be sufficient to decrease its power and coun-

terbalance the pull of the magnet 31, thus

breaking the circuit at 11 and 18 and stop-

ning. the cate-moving mechanism,
Refeumﬂto Fig. 6,1 have shown the series

constant at the end of the line | eoil wound on top of the shunt-coil

|

mechanism has the advantage of compact-
ness.
posed to that of the shunt-coil, deereabes the
power of theshunt-coil and thus acecomplishes
the result of moving leverd in the same man-
ner as it is moved uuder the influence of the

magnets 3 and ol.

The apparatus which 1 have deseubed con-

templates the use of direct-current generator,

but it will be readily undelstﬁod that the
same apparatus may be employed with an al-
ternating generator by the introduction of
converters Detween the coils and their sources
of current.

It will be readily anderstood that my in-
vention 1s applleable to all classes of water-
wheels—both those which are regulated by in-
creasing and decreasing the supply of water
to the Wheel'% through the medium of gates
and valves, and also to such wheels ag the Pel-
ham wheelb, in which the speed of the wheel 18

regulated by changing the direction of the
nozzles by which w ater is thrown against the
periphery of the wheel. In fact, the appa-

ratus is applicable to any means of govern-

ing a water-wheel by which the wheel 1s caus;e(l
to increase or decrease its speed.

Having thus described my invention, what
I claim, and desire to secure by L@ttem Pat-
ent, 1s—

1. In an electric governor the combination
of a dynamo, a prime motor and mechanism
for regulating the force applied to the motor,
a shunt coil, and a series coil in the same cir-
cuit and mechanism operated by said coils,
and a mechanism controlled thereby to regu-
late the force applied to the motor.

9. In an electric governor the combination

of a dynamo, a prime motor and mechanism
for regulating the force applied to the motor,
a shunt coil, a series coil, in the same cnemt
and a remplocatmfr core in each of sald coils
with mechanism controlled by the motion of
said cores to regulate the for'ee applied to the
motor.

3. In an electric governor the combination
of a dynamo, a prime motor and mechanisin
for regulating the force applied to the motor,
a shunt coil, a series coil wound in secuons
and conuected with a switech mechanism by
which one or more of said sections may be
thrown into circuit, a reciprocating core or
cores within the shunt and series colls oper-
ated thereby, and mechanism controlled by

| the motion of the core or coresto regulatethe

force applied to the motor.
Signed at Baltimore city, in the State of

Mmﬂand this 29th day ot Aprll A. D. 1395.

WILLIADM W. HANDY.
Witnesses:
JOHN L. HEBB,

TTORATIO A. FOSTER.
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