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To all whom it may concern: : »

_Be it known that I, THoMAs A, EDISON, of

Menlo Park, in the county of Middlesex and
" State of New Jersey, have invented a new and
5 useful Improvement in Regulators for Dyna-

mo-Electric Machines, (Case No. 526,) of which

. the following is a specification. _
‘The object I have in viéw is to produce a

- ..simple and efficient apparatus for regulating
10 the generation of current by dynamo or mag-
~ neto electric machines which supply ecurrent
to multiple-are systems of electrical distribu-

tion, such regulation being aecomplished by

an adjustable resistance which affects the eir-
cuits energizing the field-of-force magnets of
such machines. - * . o
In carrying out my invention the field-mag-
net coils of the generator preferably form part
of a multiple-arc circuit derived from the main
conductors of the machine, though the field-
magnet may be energized from an external
source, if desired. .In another multiple-arc
* . cireuit from the main conductors is placed an
electro-magnet provided with a pivoted spring-
. 25 retracted armature, which armature forms
_ part of a third multiple-are circuit. The free
end of the armature is normally held centrally
between two contaet-points, and as it is drawn
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in one or the other direction, by*the magnet or

by the spring, it completes eircuit through one
or the other of two operating electro-magnets,
each placed in a division of the third multi-
ple-arceircunit. The ‘‘ pressure’’ or regulating
_ electro-magnet, which is located in a derived
35 or multiple-arc circuit; so as fo be affected ex-
actly as is alamp or other transmitting device,

if wound with copper wire, as heretofore, is
unduly affected by changes in temperature,

. which modify its resistance to such an extent
40 that the adjustment is destroyed. To over-
., come this difficulty I wind this regulating
electro -magnet with German -silver wire, or
wire of other metals or alloys not unduly af-
fected by changes in femperature.
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cuit from one of the main conductors, or other
circuit having sufficient energy to work them.
. In the field-circuit of the generator are placed

50 a resistance and an arm for adjusting said re-

Instead of
having the operating electro-magnets in a mul-_
tiple-arc circuit, they may be in- a shunt-cir- |

gistance. The adjusting-arm ig attached to a
centrally-pivoted bar, near each end of which
is placed an armature which is attracted by
one of the pair of operating electro-magnets
and worked across the face of such magnet,
and to each end of the bar is also attached a
plunger entering a dash-pot filled with liquid.
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As one or the other magnet is energized one

end or the other of the pivoted arm is drawn
down, the movement being retarded and regu-
lated by the plungers; and the adjusting-arm
is thus moved in' one or the other direction,

80 as to throw in or cut out resistance from

the field-circuit, according to the requirements .
of the system. The operating electro-mag- 63
nets are provided with means for préventing
or diminishing the spark at the contact-points
of the armature-lever of the regulating-mag-
net due to the breaking of a magnet-circuit,
such means consisting, preferably, of a shunt
around each operating-magnet, which provides
a path other than that across the break at the
contact-points for the current due to the dis-
charge of the magnet, and also of a copper
tube or cylinder surrounding each operating 75
magnet-coil to provide a local or short circuit

for the extra or induced currents, - The dash-
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-pot plungers are so formed and adjusted that

their action will be in unison with the charg-

ing and discharging times of the field-magnet, 8o
80 as to prevent oscillation of the pivoted bar
and contact-arm, for if the-plunger were so
adjusted as to fall too quickly the resistance
would be placed in or taken out of circuit too
rapidly, so that the current would increase or
decrease so as to cause an opposite movement
of the plunger, and the plunger would vibrate

- untilthe properpointofregulation wasreached,

when it-would stop; but the plungers being
regulated so as to move in accordance with '
the conditions of the field-magnet the contact-
arm will meve tothe proper point at once and
will remain there without vibrating.

The commutator for the adjustable resist- -
ance is of a novel and efficient form, the ob--g5
jeet in view being to so construct a resistance
that a very slight movement of the adjusting-
arm will be sufficient to cause a considerable
variation inthe resistance. Such commutator
consgists of a number of thin metal plates, 100
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forming the contacting parts of the resistance,
fastened together by an insulated pin or bolt,

- and having plates of mica or other similarin-

‘10

sulation betweenthem. The metal plateshave

- outwardly-extendingtongues,whicharespread

out in fan shape, and wires are connected with
them, which include the resistance-coils, 2 con-
siderable number of such coils being included
between each pair of plates. 'The resistance
is varied by means of a contact-point attached
to a flexible contact-arm, such arm being at-
tached to the pivoted center of the barwhich

. carries the armatures and plungers, so that as

I5

such arm moves the contact-arm is carried in
one direction or the other, and the contact-
point slides over the edges of the contact-

- plates of the resistance, throwing the resist-

20

ance-coils in or out of eircuitas it moves from

‘one plate to the next.

My invention is illustrated in the acecompa-
nying drawings, in which— »

Figure 1 represents an apparatus embody- |.

ing the same, mostly in diagram; and Fig. 2 is
a representation of the plates of the adjust-
able resistance. .

A is the field-magnet, and a @ are the com-

_ mutator-brushes of a dynamo or magneto elec-
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tric machine.

1 2 are main conductors leading from the
machine, and having lamps or other translat-
ing devices, b b, arranged in multiple arc upon
them. ;

In a multiple-are circuit, 3 4, is placed an
electro-magnet, B, wound with German silver,
for the purpose before setforth, andhavingan
armature, ¢, pivoted at d, and retracted by an
adjustable spring, ¢. The armature-lever ¢
forms part of the operating-circuit 5 6. Its
free end is provided with contact-points, and
such end plays between other contact-points,
ff'. The armature is normally held midway
betwéen f and f’ by spring-fingers g g. The
circuit 5 6 is divided, one division including
an electro-magnet,. C, the other.an electro-
magnet, ¢, which electro-magnets are the op-
erating-magnets. o

The field-magnet A is energized by the cur-
rent in the multiple-are circuit 7 8. In this
circuit are connected the resistance-coils & h
and the flexible contact-arm D. The wires
from the coils & & are connected with the fin-
gers ¢’ of the metal commutator-plates i, such
plates ¢ having plates j, of mica or other suit-
able insulation, between them. The mica in-
sulation only separatesthebodies.of the plates
i, the fingers ¢ being spread out into a fan
shape, as shown in Fig. 1, to permit of the
attachment of the wires thereto. The con-
tact-point %, attached to the spring-arm D,
rests on the edges of the plates. The contact-
arm D is attached tothemiddleof the pivoted
bar E. To the bar E are attached armatures
17, one for each of the magnets C C’, which
armatures work across the faces of the polar
extensions of the magnets, so as to have an

increased movement. Plungers m m’ are at:-

tached one to each end of the bar E, entering,.
respectively, dash-pots F F', containing liquid.

As the number of lamps in the main eircuit -

is increased the decrease of current in the cir-

70',

cuit 3 4 causes the spring ¢ to draw armature -
¢ away from magnet B, completing circunit at -

f’ through magnet C', attracting armature 7,
and throwing up armature /, and so moving
spring-arm D and corntact % as to remove a
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portion of the resistance & & from the field-eir- "

cuit 7 8, the movement being regulated by the

plungers m m’, which, as stated, are adjusted.

to act in unison with the charging. and dis-
charging times of the field-magnet, such ad-

justment being obtained by varying the size .

of the plungers, or of the apertures in them,
until the proper adjustment is obtained, orin
any other suitable way. ‘ .

It is evident that only one plunger might be
employed, attached to either end of the piv-
oted bar E and properly adjusted. :

8o
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The removal of lamps from circuit by caus- ’

ing the magnet B to attract armature ¢ against
contact-point f canses magnet C to attractar-
mature ! and place resistance in the field-cir-
cuit. Around each magnet C C' is placed a
shunt-circuit, 9, to form a path for the dis-

| charge of the magnet when the eircuit is broken

at f f', and prevent the destruction of these
contact-points by the spark. Around each
magnet- coil is a non-magnetic cylinder, n,

(shown in section,) for the purpose before ex-.

plained. : _ .

I do not clain herein any of the devices cov-
ered by my patents numbered 265,783 and
264,660, , o '

The resistance-commutator,
claimed herein, but will be included in a sepa-
rate application for patent; and it is to -be
understood that all features of patentable nov-
elty deseribed or shown,but not claimed here-
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-per se, is not -
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in, are reserved for protection by other pat- -

‘ents, and have been or will be included -in
other applications for patents.

‘What I claim is— - .

1. In regulators for electrical genérators,

the combination, with the regulating electro- -

magnet, of -the oppositely -acting operating
electro-magnets and armatures moving across

i15

the faces of the polar extensions of such oper- -

ating-magnets, substantially as set forth. A

2. The combination, with a dynamo or mag-
neto electric machine and translating devices
arranged in multiple are, of an adjustable re-
sistance for regulating the generation of cur-
rent, an arm for varying such resistance, 2
pivoted bar carrying said arm and having ar-
matures at the ends thereof, two electro-mag-
nets acting oppositely on said bar, the arma-
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tures of which move across the faces.of the po-

lar extensions of said operating electro-mag-

‘nets, and a controlling electro-magnet located

in a multiple-are eircuit, substantially as set
forth. '

3. In regulators for electrical generato‘ré of -
‘the character herein described, the combina-
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tion, with the operating electro-magnets, of
the regulating electro-magnet wound with
German silver,or other alloy or metal not un-
duly affected by changes in temperature, sub-
stantially as set forth.

- 4. The combination, with the adjustable re-
sistance and the arm for varying the same, of
the two operating electro-magnets acting op-

positely upon armatures moving across the

faces of the polar extensions of said ‘electro-
magnets and working the arm in opposite di-
rections, and one or more dash-pots and plun-
gers for retarding the movement of said arm,
substantially as set forth. o :

5. The combination, with the adjustable re-
sistance in the field-circuit of the generator
and the arm for varying the same, of the reg-
ulating and operating electro-magnets and the
dash-pots and plungers, said plungers being
adjusted, as explained, to act in unison with
the charging and discharging times of the field-
magnet, substantially as set forth.

6. The combination, with the controlling-
magnet B, its armature-lever; and the contact-.
points of said lever, of the magnets in the di-

vided circuits from said contact-points, and
means for preventing the spark at such points,
due to the discharge of the magnets, substan-
tially as set forth. o

7. The combination, with the controlling
electro-magneticswitch and the operating elec-
tro-magnets, of shunts around said operating-
magnets, and metallic shells upon the same,
for preventing spark at the contact-points of
said switch, substantially as set forth.

8. The combination, with the resistance-
commutator, such as deseribed, of the flexible
contact-arm carrying a contact-point, the piv-

oted bar carrying said spring-arm, the oper-"

ating electro-magnets acfing oppositely upon
said bar, and one or more dash-pots and plun-
gers for retarding the movement of said bar,
substantially as set forth. . o

This specification signed and witnessed this
28th day of November, 1882. -

_THOS. A. EDISON.

‘Witnesses:
H. W. SEELY,
E. H. PyarT.
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