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To all whonv it inay concerm:

Be it known that I, THoMAS A. EDISON, of
Menlo Park, in the State of New Jersey,
United States of America, have made certain
new and useful Improvements in Furnishing
Light and Power from Electricity, of which
the following is a specification.

The object of this invention is to arrange a
system for the generation, supply, and con-
sumption, fur either light or power, or both,
of electricity, that all the operations connected
therewith requiring special care, attention, or
knowledge of the art shall be performed for
many consumers at central stations, leaving
the consumers only the work of turning off or
on the supply, as may be desired—in other
words, to so contrive means and methods-that
electricity may be supplied for consumption
in a manner analogous to the systems for the
supply of gas and water withoutrequiring any

greater care or technical knowledge on the.

part of the consumer than does the use of gas
or water, in order that economy, reliability,
and safety may be insared.

In carrying the invention into effect, a city,
town, village, or locality may form one dis-
triet, or, if the extent of territory makes it
desirable,may bedivided intoseveral distriets.
In cach distriet I provide a central station, ab
which are grouped a suitable prime motor or
several motors, dependent upon the amount
to be supplied, generators or means for con-
verting the prime -motive force into elec-
trieity, and means for determining and regulat-
ing the amount of electrieity generated and
supplied, in order that a constant pressure of
electricity (sotospeak) may be keptup. The
prime motors are any suitable engines, steam
or water, and one or a series of two or more is
provided, as may be necessary, each of which
is provided with its own system of shafting
aud belting, driving a number of magneto-
electric machines, the number actuated by one
prime motor being hereinafter termed a “‘bat-
tery.”’

It is to be noted, as is also shown in pre-
vious applications for patents made by me,
that I make my field-of-force magnets exceed-

ingly long and of an extremely large mass of
metal in proportion to the mass of metal in
the revolving armature carrying the generat-
ing-coils. The effect of this is to give to the
generators ficld-magnets of great strength,
so that carrents of the desired high electro-
motive force can be generated in armatures
of low resistance, and the waste of energy
in the form of heat in such armatures will be
reduced to the minimum. I desire to avoid
also the use of generators having the coils of
their field-magnets in series with their gener-
ating-coils, since this, besides being a defect-
ive arrapgement with respect to regulation,
also increases the internal resistance of the
machines, and resulfsin anobjectionable waste
of energy; hence I prefer to keep the coils
of the field-of-force magnets and the generat-
ing-coils separate, and that one machine in
each battery (which machine may be termed
the “‘battery field-of-force generator’”) be used
to supply the requisite energy to the field-of-
force magnets of the other machines in such
battery, (which may be termed the ““supply-
generators.””) The coils of the field -of-force
magnets are connected as a series orin a mul-

‘tiple arc in one circuib, while the generating-

coils of the supply-generators of each battery
are all connected in a multiple arc to the main
conductors. Thisarrangement, itisseen, gives
great economy, as the per cent. of the entire
current generated in each battery absorbed in
keeping up the maguoetic maximum in the field-
of-force magnets when it is furnished by one
special machine of the battery, the number
given it to feed being properly ealculated,
being less than when a portion of the current
generated in each machine is-absorbed in ifs
own field-of-force magnets.

‘Where a single battery of machines is used,
it is preferable, in view of what has been here-
inbefore stated, that the current for the coils
of the field-of-force magnets of the field-of-
force generator of the battery be supplied by
a small galvaniec battery; but if more than
one battery of machines be used the field-of-
force generators of all the batteries are fed
from one or more prime field-of-force genera-

[#41

Go

65

70

75

8o

85

Qo0

95




10

)

20

25

30

35

40

43

50

55

60

65

2

tors connected in a multiple arc or ina series,
the field-of-force maguets of the prime field-of-
force generator or generators used being kept
magnetically saturated by a weak galvanie-
battery current, as before set forth. For in-
stance, a weak galvanic current supplies the
field-current necessary for one prime field-of-
force generator, which in turn feeds the fleld-
of-force magnets of the field-of-force genera-
tors of the batteries of twenty or thirty ma-

chines, the ultimate effect in the generation:

of eurrent depending upon (as one important
factor) the tension of the galvanic current
sent through the field-of-force coils of the
prime field-of-force generator. This prime
field-of-force generator may, however, be a
dynamo-electric machine instead of a magneto-
machine, its field of force being kept up by
the current generated in the machine instead
of by a galvanic current. :

At the central station all the supply-gen-
erating coils or batteries thereof are connected
to conductors on the multiple-arc system, and
from these-conductors at the station main con-
ductors (which for convenience may be called
simply the “maing’’) connected thereto,also on
the multiple-arc system, lead in any and all
desired directions for conveying the energy
to the points where work, either by transla-
tion into light or motive power, is to be done.
All of such conductors from the generatorsat
the stationto the lampsare made in pairs—one
for the outgoing currentand the other for the
returning current of electricity, the circuits
throughout thesystem being complete or round
metallic eircuits, the conductoxrs of which are
well insulated from each other and from the
earth. The use of the earth for one-half of
the cirenit would largely increase the difficul-
ties arising from the grounding of the con-
ductors or the crossing of the conductors
among themselves or with the conductors of
other cireuits to such an extent thab a system
so-constructed would be impracticable.

In order to give a better understanding of
the method of regulating what, for conven-
ience, may be called the *‘pressure’’ of the
current through the entire system, I will here
state that all the devices for translation of elec-
triecity into work are arranged on the multi-
ple-arc system, each device being in its own
derived circuit, the effect being, in substance,

to give each a circuit from the generating

source independent of the circuit of all the
other devices. As‘a resultant, it follows that
the greater the number of translating devices
brought into circuit the less the total resist-
ance of the circuit. For instance, I prefer
that my lamps should each be of about one
hundred ohms resistance. Then, if one lamp
only be in circuit, there is a resistance of one
hundred ohms. If another lamp be pub in
circuit, two circuits, each of one-hundred
ohms, are provided for the current, making
the: neb total resistance to the current fifty
ohms, although the resistance in each derived
circuit remains unchanged. This effect is or-

869,280

dinarily opposite to the effect produced by the
addition of lamps when they are connected in
an ordinary straight circunit, each one then
adding to the resistance of the circuit.

The bringing into operation successively of
numbers of the devices, and thereby making

more paths or circuits for the currents, does

not appreciably lessen the pressurce or dimin-
ish the effect upon the devices in use, the act-
ive forces at the central station—viz., prime
field-of-force generators and motive power—
remaining unchanged until the net resistance
of the devices in circuit exterior to the bat-
tery of machines is so diminished as to ap-
proach in a degree the resistance of the bat-
tery and main conductors,it being remembered
that as the machines of a battery are con-
nected in multiple are the net internal resist-
ance of a battery is as many times less than
one machine as there are machines in the bat-
tery.

To avoid any appreciable variations and
insure uniformity, it is essential that any less-
ening of pressnre be immediately indicated,
inorder that justsufficient energy be generated
and sent oub to keep up an equal flow through
the circuit of each translating deviee—that is,
that the pressure be kept up uniform,whether
more or less translating devices be in circuit.
This is attained by providing at the central
station means for constantly indicating the
pressure and for regulating the production if
appreciable variation be indicated. At each
central station test-lights arearranged, sothat
anapproximate visual testof the effect of press-
ure upon the circuit of any franslating de-
vices in use may be shown. From what has
been said, it is evident that as more or less
translating devices are brought into circuit
the total resistance of the cireuif, or all the
circuits thereof, to the flow of all the current
generated varies. To indicate this electro-
dynamometers, galvanometers, or electrome-
ters are placed across the main conductor ab
the central station, or by return-wire at any
point in the eircuit, with a zero-mark placed

to correspond with the deflection consequent

upon the maintenance of the proper amount
of pressure. It may be advisable (and I have
8o done) to place at the central station a se-
ries of standard Daniell batteries, connected
by a switch-circuit to the galvanometers or
electro - dynamometers, in order that they
may be frequently tested for any inaccu-
racy occeurring from any cause whatever. By
these means any error whatever therein is
readily detected. :

To correct variations in the pressure va-
rious means may be employed. Eachsupply-
gencrator may be connected into the circuit
through a switch, and cach series may be like-
wise sc eonnected, so that the current of one
or more of a series, or one or more entire se-
ries, may be cut out or thrown into the cir-
cuit, or each machine may be arranged so as
to be disconnected from the prime motor; or,
when needed, the prime motor of an entire
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