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UNITED STATES

4

Patent OFFICE.

THOMAS A. EDISON, OF MENLO PARK, NEW JERSEY.

SYSTEM OF ELECTRiCAL,‘DISTRIBUTION.-

SPECIFICATION forming part of Letters
‘ Application filed November 27, 1882,

To all whom it may concern :
Be it known that I, THoMAS A. EDISON, of

. Menlo Park, in the county of Middlesex and

io

State of New Jersey, haveinvented a-new and:

useful Inmprovement in Systems of Electrical
Distribution, (Case No. 520,) of which the fol-
lowing is a specification. ‘ .
In maltiple-are systems of lighting by elee-
tricalincandescencein which complete or round
metallic circuits are used it may sometimes be

- degired to employ eleetric eurrents of unusu-

ally high electro-motive force, so that the size
of the eonducters which convey said “current
may be diminished, thus economizing in metal,
and allowing the conductors to be placed over-
head instead of: laid under ground in places

~ where the former arrangement is: more con-
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venient. It is also generally desirablein such
systems that the incandescing electric lamps
or ‘other translating devices should. be inde-
pendent of each other—that is, that such de-
vices shall: be independently countrollable; so
that each lamp can be lighted- afid -extin-
guished separately and withount affecting any
others, . i ‘

To provide a.system in which- currents of
high tension c¢an be used, while ‘at the same

“time each lamp-is entirely independent of all

the-others, the lamps being also each of the
standard or usual resistance; is the: object of
my invention; and I accomplish this by em-
ploying a source of energy of high electro-mo-
tive force, arranging the translating- devices

in multiple series, dividing said source into as

many parts as there are translating devicesin
series in any circuit, and . correspondingly di-
viding each series of lamps, such division be-
ing made by means of a central compensating

~ conductor or conductors connected between
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the divisions of the source of energy, and also
between the translating devices, so that when
all the devices in-any multiple-arc. circuit are
in use.current will pass through all such de-
vices, the current passing.across from the
positive to the negative main condactor; but
if one or more translating devices are removed
from any series circuit the excess of carrent
which would otherwise affect the other lamps
in the circuit is taken by the compensating
central conduector, so that the other lamps re-
main unchanged. ' The compensating - con-
ductor is preferably a metallic wire, though
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| the earth might be used for the
is so desired. i
Inecarrying out my invention the ecentral sta-
tion or source of electrical supply for the sys-
tem may contain one, two, or any desired num-
ber of generators, according to the number of
translating devices to be supplied with cur-
rent, such generators developing a high elec-
tro-motive force. Such generators are prefer-
ably dynamo- or magneto electric machines;
but secondary Dbatteries may be employed, if
desired, and the generators may be connected
"in any desired manner, If two generators,
placed in series, are employed, the compensat-
ing-conductor is connected betweew the two
to the wire connecting their armatures, such
compensating - conductor extending .out be-
tween the two main conductors leading from
the -generators. “The multiple - are. circuits
which contain the lamps or other translating
" devices extend across from each main con-
ductor to the compensating-conductor. When
equal numbers of Jamps. are in cirenit on op-
posite sides of the' compensating-conductor, no
currént will traverse such compensating-con-

purpose, if it

outthrough the positivemain conductor across
both sets of multiple-arc eircuits containing
lamps, and back by the negative main con-:
ductor, as will be ‘more fully hereinafter ex-

though two lamps were in series in each mul-
tiple-arc circait, as the eurrent must pass
through two lamps to get from the positive to
the negative ‘conductor. - At the same time,
however, such. two lamps are.independently
controllable. :

the compensating-conductor, so that the num-
bers on opposite sides become unequal, a por-
tion of current varying in amount according
to the degree of ‘inequality will pass through
the compensating-conductor, the direction of
such current varying according to whether the
positive or thenegativeside contains the great-
er number of devices. The system should be
so arranged by properly locating the lamps
and conductors that at no time can. there be a
very great inequality between the two sets of
lamps. Thus verylittle current will ever trav-
erse the compensating - conductor, almost the

whole passing out through the positive and re-
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ductor, the whole amount generated - passing’

In case lamps are removed from one-side of.
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plained. Thus the same effect is produced as -
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turning by means of the negative main con- | the other by a’. When, as shown, the number

ductor. The compensating - conductor can
therefore be of very small mass, it never being
required to convey much carrent. An adjust-
able resistance is preferably placed in each
main conductor, so that in case the drop in
electro-motive force is greater on one main con-
ductor than on the other the resistance may
be adjusted to compensate for suchinequality.
In systems of general distribution such resist-
ances would be placed in the conductors of the
feeding-cirenits.

It is evident that two or more generators
may be placed on each side of the central con-
ductor in series or in multiple are, if "desired.

If currents are to be employed of such high
tension that three or more lamps must be
1laced in each cross-circuit between the posi-
tive and negative sides of the main circuit,
three or more generatorsor series of generators
may be placed in series, with twoor more com-
pensating-conductors estending between the
main conductors, such compensating-conduct-
ors being connected between the generators or
series of generators, the sourceof energy being
thus divided into as many parts as there are
lamps in -series. '

By the use of my invention lamps in differ-
ent districts connected with separate central

stations may be connected in series with each.

other, the generators of the two stations being
connected by a conductor, and compensating-
conductors running from converient parts of

‘the district.

If desired, one generator only might be
placed atthecentral station, bavingits commu-
tator provided with an extra brush or brushes,
placed between the main brushes, from which
thecompensating conduetor or conductors run,
such conductors being connected with the mul-
tiple-are circuits between the lamps. )

My invention is illastrated in the annexed
drawings, in which Figure 1 isadiagram show-
ing an arrangementof two generatorsin series,
Fig.2represents a similar arrangement of gen-
erators, but a different one of the.translating
devices. T'ig. 3 shows the arrangement of
three generators in series. Fig.4shows an ar-
rangewment whereby lampsin different districts,
supplied from separate stations, may be placed
in series. Iig. 5 shows the arrangement
whereonegenerator is used. - Fig. 6 illustrates
the use of secondary batteries,and IFig. 7shows
the use of the earth as a compensating - con-
dactor. ' ' .

In Fig. 1, A A represent dynamo or mag-
neto elegtric machineés connected in series by
conductor 3,and having positive and negative
main conductors P N extending from them,
Midway between the generators the compen-
sating-conduetor 4 is attached to conductor 3.
Multiple-arc cireunits 5 6 extend from the com-
pensating-conductor to each of the main con-
ductors, and each of sneh multiple-are ecir-
cuits contains a lamp or other translating de-
vice, those on one side of the compensating-

-conductor being designated by a, and those on

of lamps « is equal to that of lamps a/, any
current which may tend fo return through con-
ductor 4 will be neutralized by the current
which will meet it from wire 3, so that no eur-
rent will pass in either direction in said con-
ductor 4; but if a lamp, ¢, is removed from
cireuit, so that less earrent will pass from con-
ductor P to conductor 4, the tendency from
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wire 3 to wire 4 will be correspondingly great- -

er than the return tendency, and current due
to the inequality will low in wire 4, which will
pass through the lamps ¢ and return through
conductor N, while if a lamp or lamps, a, be
removed, so that less current will pass from 4
to N, the difference of current will return
through condactor 4. Thus the conductor 4
compensates for differences in either side; and
while the lampsare independently controllable
and any lamp can be removed from circuit
without varying the current flowing to the
lamps on the opposite side, yet it is evident
that ecurrents may be employed of as high
tension as though the lamps were arranged in

‘multiple series in the ordinary way.

The arrangement shown in Fig. 2 is similar
to that just described, except that here the
lamps @ and o/ are placed across multiple-are
circuits 7 8, derived from the main conductor
P N. The same effect is of course produced
as just described. The adjustable resistances
R R.are shown in this figure, which are used
to compensate for differences in the drop in
electro-motive forece of the two conductors.

In Fig. 3 three generators, A A A, areshown
in series, there being two compensating-con-
ductors, 4 and 4%, and three sets of lamps, @ o’
a?, the mgain portion of the current passing
entirely across from conductor P to conductor

N, and an amount due to differences in the

number of translating devices will return
through the central conductors. The number
of lamps a® being greater than a, a portion of
currentduetothedifferezice will return through
conductor 4%, the remainder passing through
lamps a’ to condactor 4. The namber of lamps
@ being greater than o/, current will flow from
thie generators through conductor 4 to supply
lamps a, which current will return through
main eonductor N.

In Fig. 4, C and C’ each represent a district
to be supplied with electric energy, a central
station or source of supply being provided
for each district. At one central station gen-
erators B B are placed in multiple are, and at
the other generators B’ B’ are similarly ar-
ranged. It is desired to connect lamps in dis-
trict C in series with lamps in district ¢/. To
accomplish this a conductor, D, is run from
one station to the other, connecting one pole
of each battery of generators together. From
the other poles run the feeding-circuits P/ N/
and P2 N% such feeding-ecircuits being con-.
nected with the main conductors of the system.
Compensating-conduectors 4 are connected at
convenient points to said main conductors, all
such compensating-conductors being connect-
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vice'in distriet. C is in series with one'in dis-
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ed at the same point to the wire D between the
stations, so that a divided source of electric
energyis formed, asin the previous cases, Cur-
rent tlows through feeding-conductors P/ P? to
main conductors p p, thence through eross-
circuits containing translating devices to main
conductors # %, by a c¢onductor, o,.to district
C/ythrough translating devices to main con-
ductors P, ,and back to the generatorsby feeders
It is evident that each translating de-

triet (', though all such devices are independ-

sently controllable, the: conductors 4 acting to

compensate for the removal of any device on
either side,
number of districts wight be connected in this

“manner by proportionately dividing the source
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of energy, so that currents of very high elec-
tro-motiveforce may be employed. I‘w“ 5illus-
trates the rLpplu,atlou of my mventlon to a sin-
gle generator, A, of high electro-motive force.

The main current; is taken from the machine

by the commutator-brushes I''F, to- which are

. 50

connected the main conductors P N, and an
extra brush, I, is provided between the main
brashes, from which rans the compensating-
conductor 4. Lamps a are arranged as in Fig.
1. The current taken by the extra brush neu-
tralizes the tendency for current to return on
the compensating: wire, so that nocurrest trav-
erses that wire so long as the number of trans-
lating devices remains the same on each side

~of the same, while as the numbers vary, car-
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rent traverses such conductorsin one or the
other direction, as previously explained.

It is evident that the generator may be still
further divided by the use of a greater number

‘of extra brushes aud compensating-econductors.

Iu Fig. 6, D D are secondary batteries, PN
being the. mam conductors, and-4 the central
conductor RRarethe adjustable resistances,
for 'the purpose before described, It is evi-
dent that'with either of the forms debcnbed‘
the adjastable resistances R R may or may not
be used, as found necessary.

Fig. 7 illustrates the use of the earth as a

. compensating-conductor, which arrangement

5o

‘may be.convenient in some eases, though I

usually. prefer-to use a metallic conductor.
The generators' A A are connected by wire
J'in series, and conductors P N extend from

It is evident that any desired |

them. - Translating devices o' are connected
with conductor P, and also to earth F, and
translating devices a, connected to conductor
N, are also connected to earth. Between the

-generators A A wire.3 is connected to earth,

as shown. 1t will readily be seen that current
will pass through the earth from P to N, and
thus through both sets of translating devices
in multiple series. An amount of current due
to the inequality between the devices a and a/
will, it is evident, pass between wire 3 and
the translatmg devices through the earth in
the same manner as explamed with reference
to the metallic conductor 4 of I‘lg

‘What I claim is—

1. In a system of electrical distribution hav-
ing translating devices arranged in multiple
series,the compensating conduetor or conduct-
ors counecting the translation -circuits with
the source of energy, substantially as and for
the purpose set forth.

2. A system of electrical distribution havm g

in combination the following elements, viz: a

-divided source of electrical energy, main con-

duoctors extending - therefrom, tranﬂatmg de-
vices arranged in multiple series, and a com-
pensating conductor or conductors connecting
the translation-circuits with the source of en-
ergy at the points of division, substantially as
and for the purpose set forth

3.-In a system of electrical distribution, the
combination, with translating devicesarran ged
in seriés across main conductors, of a source of
electric energy divided into as mauy parts as
there are lainps in series, and a compensating
conductororconductors connected between the
divigions of ‘the source of energy and between
the lampsin series, substantially as set forth.

4. The combination, with -a source of elec-
trical energy, of main conductors leading there-
from, translating devices in: cirenit from said

main .conductors, a compensating-conductor, -

and an adjustable resistance in each of said

“main condunctors, substantially as set forth.

This specification signed and witnessed this
20th day of November, 1882.

THOS. A. EDISON.

‘Witnesses:
H. W. SEELY,
LDWARD H. PyaTT.
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