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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
useful Improvement in the Regulation of Dy-
namo or Magneto Electric Machines, (Case No.
414;) and T do hereby declare that the follow-
ing is a full and exact description of the same,
reference being bad to the accompanyingdraw-
ing, aud to the letters of reference marked
thereon. . .

The object of this invention is to produce a
regulating apparatus for dynamo and mag-
neto electric machines which shall regulate
the generation of current either for variations
in the number of translating devices in cireuit
from the machine or for variations in the speed
of the steam-engine or other motor used to ro-
tate the armature of the machine. Sach ap-
paratuas consists, generally speakiog, of an ad-
justable resistance in the field-circuit of the
machive and a movablearm, by meansof which
portions of such resistance are placed in or
taken out of circuit, the means for moving such
arm being, first, a centritugal governor at-
tached to and operated by any moving part of
the generating apparatus, thus regulating for
variations of speed; and, second, au electro-
magnet placed directly in the main eircuit
from the generator, or else in a shunt there-
from, and io such position as to attract the
movable arm when suofficiently energized.

A convenient form of my invention is shown
diagrammatically in the accompanying draw-
ing. )

A isa dynawo-electric machine, from which
lead main conductors 1 2, having translating
devices a a arranged upon them in multiple
are. The multiple-arc circuit 3 4 (showu in
dotted lines) is the field-circuit energizing the
magnet of the machine.

On the armature-shaft B is mounted a pul-
ley, b, from which a belt, ¢, passes over the pal-
ley d on the shaft of a centrifugal governor, C.

Attachedto the governor C,and moved back
and forth by it, isan arm, D, whose lower end,
e, is opposite the free ends of the series of
spring-retracted contact-levers ff. Theseopen
and close circait at points g g, according as
theyare thrown forward by the arm Dordrawn
back by their springs, & ) being pins of insu-
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lating material. The adjustable resistance If
is connected in the field-circuit of the machine,
as shown, so that when an arm, £, is in contact
with its stop g the corresponding portion of the
resistance is short-circuited.

Directly in the main circnit 1 2 is placed an
electro-maguet, E, the poles of which are op-
posite the arm D, so that it will attract said
arm whensufficiently energized,and thus allow
the contact-levers f f to make contact with the
pointsgg. Normally—thatis, when few lamps
@ are iu circuit and the engine is running at
its proper speed—a portion of the resistance
Fisineircuit,asshowninthedrawing. Should
this small number of lamps be still further re-
duced, the magnet B will weaken aud release
the arm D, so as toopen cirenit at more of the
points g and throw more of the resistance F
into the field-circuit; or should the speed of
the engine suddenly increase from any cause
the sameeffect would be produced, the drawing
upofthegovernor-ballspulling forward thearm
D. Should, however, the number of translat-
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ingdevices in cireuit beincreased, theenergy of 75

the magnet E will also become greater, and
the arm D will be drawn back, closing one or
more circuits at g around portions of the re-
sistance I and properly increasing the energy
of the field-maguet. The same effect is pro-
duced by a decrease in the speed of the engine
actuating the armature, the governor C push-
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ing the arm D back, so as to c¢lose circuits

around portions of the resistance. It is evi-
dent that the governor C could be run from
the engine-shaft instead of from that of the ar-
mature, or, it desired, from any other moving
portion of the apparatus.

The circuit 3 4, instead of being a multiple-
arc circuit from the main, could Le a shuntg
therefrom, or a circuit supplied from another
dypnamo-machine or other suitable external
source.

The arrangement of resistances and contact-
arms could of course be varied in many ways,
if desired. :

What I claim is—

1. The combination of a dynamo or magneto
electric machiue, an adjustable resistance in
its field-circuit,a movable arm for varying such
resistance, mechanical means connected with
and actuated by a moving portion of the ma-
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¢hine or of the motor which drives it, {or mov-
ing said arm to vary said resistavce, aud means
actuated by the cuarrent generated, also for
moving said arm to vary the resistauce, sub-
stantially as set forth.

9. The combination of a dynamo or magoeto
electric machine, an adjustable resistance in
its field-circuit,a movable arm for varying such
resistance, mechanical means connected with
and actonated by some moving portion of the
apparatus for moving said arm to vary the re-
sistauce, and an electro-maguet in the main
circuit orin a shunt therefrom, also for moving
said arm to vary the resistance, substantially
as set forth. X

3, The combination of a dynamo or magneto

clectric macline, an adjustable resistance in

its field-cireuit, amovable arm for varying such -

resistance, a ceuntrifugal governor connected

with aund actuated by some moving portion of

the apparatas, and also connected with said
arm, so as to move it back and forth, and an
electro-maguet energized by the current gen-
erated, and also adapted to move said arm
back and forth, substantially as set forth.

This specification sigued and witnessed this
1st day of May, 1882.

THOMAS A. EDISON.

Witnesses:
H. W. SEELY,
P. B. WILBER.
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