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To all whom it may concerr.:

Be it known that I, THOMAS A. EDISON, of
Llewellyn Park, in the county of Kssex and
State of NMew Jersey, have invented a certain
new and useful Improvement in Systems of
Electrieal Distribution, (Case No. 729;) of
which the following is a specification.

Myinvention relates to systemsof electrical
distribution of that character in which a eur-
rent of high tension is employed generated at
astation situated at a distance from the place
to be supplied and conveyed by small condue-
tors to such place, where it is converted by
tension-reducing converters to a current of
low tension adapted for use in electric lighting
or for other domestic or business purposes.

The main feature of my invention is the
placing of the tension-reducing converter or
converters at a sub-station within or near the
district supplied, from which feeding-cireuits
extend to the lighting-circuits of the distriet,
at which sub-station suitable indicating and
regulating devices are placed to regulate the
supply of current, suitable indicating and
regulating devices being also placed at the
main station for regulating the current sup-
plied to the sub-station, as will be presently

" morefully explained. I prefer toarrangethe
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whole system upeon the three-wire plan, with
the main source a divided one, and a com-
pensating conductor extending from the con-
verters to the point of division, and the con-
verters also are arranged as a divided source,
with a compensating conductor extending
from the translation-circunits to ifs poinf of
division. Itwillbe evident, however,thatthe
simple two-wire multiple-are system may be
employed in connection with the principal
features of my invention.

My invention further consistsin the various
novel arrangements and constructions of gen-
erators, circuits, regulators, indicators, and
other devices employed by me to produce a
complete, simple, efficient, economical, and
readily-regulated system, as hereinafter de-
geribed and claimed.

In the annexed drawings, Figure 1 isa dia-
gram of a complete system embodying my in-
vention; Fig. 2,adiagram illustrating another
way of energizing and regulating the fields of
the generators; Fig. 3, a diagram illustrating

the manner of accomplishing from the sub-
station the regulation at the main station;
Fig. 4, a diagram. showing the preferred ar-
rangement of the conductorsleading from the
main station to the sub-station, and Fig. 5 is
a diagram illustrating the invention applied
to a two-wire distribation system.

Referring first more particularly to Fig. 1,
A, A’, A% and A? are generators of electricity
of high tension arranged in multiple series
and having a cirenit 1 2 extending from their
terminals. There may, however, be only one
series of generators or there may be any de-
sired number; or there may be more than
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two generatorsin eachseriesif desired. These

generators are placed at the wain station,
which is sitnated at any point where power
is economieally available. -

‘Within or near the distriet to be supplied
with eurrent is situated a sub-station, where
are placed tension-reducing converters B and
B’. Those shown are rotating couverters,
each having one set of coils receiving the
high-tension current by commautator a, and
another set of coils discharging a lower-ten-
sion current by commutator 0. The high-
tension coils are connected in series by a con-
duetor 4 and the low-tension coils by a con-
ductor 5. IFrom conductor 4 a conductor 3
extends back to the main station and is there
joined to conduetors 6 6, which connect the
two generators in series. The high-tension
coils or primary cireuits of the converters are
thus .in the three-wire high-tension eircuit 1
3 2 from the generators. From the low-ten-
sion coils or secondary circuits of the con-
verters a three-wire circuit 7 9 8 extends,
which conveys the comparatively low-fension
current from such secondary coils. The cir-
cuit 7 9 8 extends to suitable terminal points
or to omnibus conductors within the sub-
station, from which the feeding-circuits ex-
tend.

10 1112and 13 14 15 represent two feeding-
cirenits. There may be any desired number
of such circuits and they extend to centers
of consumption in the district supplied, where
they are joined to the system of intersecting
and connected positive, negative, and com-
pensating mains or lighting-cireuits p ¢ n,

with which the honse-cireuits and translating,
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devices '(not shown) are connected in mul-
tiple arc. ' In each side of each feeding-circuit
is an adjustable resistarce b’ and a current-
indieator '¢’.- The field-magnets of the rotat-
ing converters are preferably energized as
shown by shunt-circuits from the low-tension
eireunits, such shuntsincluding adjustable re-
sistances ¢? ¢%. - The fleld-circnits may, how-
ever, b taken from the high-teusion eircuit,
in whieh case the fisld:maznets are wound
with fine wire.

In Fig. 5 the generator, converter, and cir-
cuitsarelettered and numbered:to correspond
with ecorresponding parts in the: three-wire
system illustrated in Fig.1. pn arethe posi-
tive and negative conductors of & connected
system of eleetrical distribution,:the circuits
1314 and 1211 leading in multiple arc from
the secondary of the converter to different
pointsin the connected system. - From a suit-
able point on the system of: lighting-conduc-
tors; proferably, as shown, the terminals of a
feeder, anindicating-eirenit: 18 19 20 extends.
The indicating-circuit extends: back to the
main station, where it is connected with suit-
able indicating ' devieces d d; whieh 'show the
pressure in the system of lighting-condunctors.
Preferably the:indicating-circuit is made to
éxtend through the sub-station, and is there
provided with indicators e ¢,so'that the press-
ure 'may be known also :at the sub-station.
Indicating-cireuits also extend from thefermi-
nals of ‘each of the other feeding-cirenits to
the sub-station. . Current-indicators f f are
placed in.the high-tension eircuit 13 2 at
the main station' to show the current flowing
thereon.

As shown in Fig.1, the field-magnets of the
high-tension generators are energized by
shunt-circuits from the high-tension line pro-
vided with adjustableresistances g g for regu-
lating their strength. I prefer, however, to
energize these field-magnets by a low-tension
current, and to this end I may employ the ar-
rangement shown in Fig.2. In this arrange-
ment tension-reducing converters G G, which,
as shown, are rotating converters such as
already described—the field-magnets being
omitted in the drawings—are connected in
series “across the high-tension cireuit, there
being a converter for each side of the system,
and from the generating-coils of each a cir-
cuit 21 22 extends, which includes the field-
coils of the machines on the same side of the
system, an adjustable resistance 7 for regu-
lating being placed in each of said circuits.

Another arrangement is shown in Fig. 3,in
which a three-wire circuit 23 24 25 is brought
back from the low-tension circuit 7 9 8 beyond
the converters at the sub-station to the main
station, where it includes the field-magnets of
the high-tension generators, of which there
may be any desired number, as already ex-
plained. With this arrangement I prefer to
place adjustable resistances ¢ 7 at the sub-
station in the circuit 25 24 25, whereby the

regulation of the generators at the main sta-

tion may be performed at the sub-station. In-
dicators & & may be placed across this: ¢ir-

cuit at the sub-station to:show the condition -

thereof.

Fig: 4 shows the construection and arrange-
ment which I prefer for the high-tension ecir-
cuit. : Each conductor of this circuit is com-
posed: of two or more strands n, insulated:or
electrically separated from one anotherand
each provided at or near each end with a fusi-
ble safety-catch n and a suitable switeh. o.
By this'means if :a. cross: or ground connec-

tion occurs ‘on any strand, one or both of ifs .3

safety-catches will be fused, and thereby that
strand will be cut out of circuit:while the cur-
rent: will ‘be conveyed: by the remaining
strands, and by means of the switches any
strand which may reqguire repair may be:cut
out of cireuit, sothat it may be handled with-
out stopping the operation of the system and
without danger to the workman from the high-
tension current: . In this figure the high-ten-
sion generators are shown as having their
fields energized 'in the same manner as in
Fig. 1.

In' the operation of the above-described
system' the operator at the main: station, by

means of ithe indicators d.d, connected with -

¢ircuit 18:19 20, is shown the pressure:at the
terminals of the feeding-circnit 10 11 12. In
accordance with these indieations he so ma-
nipulates the field-magnetsiof the generators
as to maintain the desired: constant pressure
at this point.: Thus a feeder with standard
pressure’ constantly maintained  is provided
as 4 standard feeder, and the other feeders
are regulated at thesub-station by the adjust-
able resistances included in them to provide
for unequal distribution or changes in num-
ber of translating devices in circuit in differ-
ent parts of the district. Inthearrangement
in which the main-station regulation is per-
formed at the sub-station the whole operation
is, of course, performed there. The two sides
of the system are regulated to maintain the
balance by the separate adjustment of resist-
ances g or hin the opposite sides at the main
station,or the resistances+ at the sub-station,
in the field-circuits of the generators.

The resistances ¢* in the field-circuits of
the converters are to regulate the speed of ro-
tation thereof. Itisevidentthatanydesired
number of converters may be placed in mul-
tiple series or multiple arc across the high-
tension and low-tension lines. Ifitis desired
to introduce an additional converter into the
cireuit to meet an increase in the current re-
quired, I first connect the field-magnet and
charge it and then throw in the low-tension
armature or generator coils. The machine
then starts as a motor, taking current from
the other converters. When it has been
brought up to the required speed, the high-
tension or motor armature-coils are thrown
in, when the machine instantly becomes a con-
verter, giving current to the line.

‘While I have deseribed the system as em-
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ploying continuous-current generators and ro-
tating converters, it is evident that all of the
features described except those relating to the
regulation of the field-magnets of the con-
verters are applicable also to systems in which
alternating-current generators are employed
and stationary inductoriums are used as con-
verters.

I do not claim herein the arrangment and
construction for the conductors of the high-
tension circuit substantially as illustrated in
Fig. 4 of the drawings—that is, making each
of such conductors in two or more electri-
calliy-separated strands, and providing each
of said strands with one or moresafety catches
and switches, since this is claimed in my ap-
plication filed December 6, 1886, Serial No.
220,799, of which this application isadivision.

What I claim is—

1. In a system of electrical distribution, the
combination of a source of electricity of high
tension, a circuit extending therefrom, ten-
sion reducing converters in series across said
circuit, translation circuits supplied by said
converters and a conductor extending from
between said converters to the source of sup-
ply, substantially as set forth.

2. In a system of electrical distribution, the
combination of a source of eleetricity of high
tension, a ecircuit extending therefrom, ten-
sionreducing converters having their primary
cirerits in series across said circuit, a low
tension circuit extending from the secondary
circuits of said converters, said secondary cir-
cuits being joined in series, translating de-
vices in multiple series across said low ten-
sion eireuit, a conductor extending from be-
tween the translating devices to the second-

ary converter circuits, and a conductor ex-
tending from between the primary converter
cireuits to the high tension source, substan-
tially as set forth.

3. Ina system of electrical distribution, the
combination of a main station or source of
supply, a circuit extending therefrom to a
sub-station, a circuit extending from said sub-
station supplying translating devices, and
means at the sub-station for regulating the
generation of current at the main station, snb-
stantially as set forth.

4, In a system of electrical distribution, the
combination of a source of electricity of high
tension, a cireuit extending therefrom, rotat-
ing converters having their high tension or
primary coils connected with the high tension
cireuit and their secondary coils disecharging
a carrent of low tension, and means for regu-
lating the field magnets of said converters,
substantially as set forth.

5. In a system of electrical distribution, the
combination of a source of electrieity of high
tension, a cireuit extending therefrom, rotat-

‘ing converters having their primary coils
connected with said high tension cireunit and .

their secondary coils discharging a current of
low tension,and a circuit connected with said
secondary coils for energizing the field mag-
nets of said converters, substantially as set
forth.

Thigspecification signed and witnessed this
26th day of August, 1887,

TIIOS. A. EDISON.’
Witnesses:
CLARENCE T. VAN DEVEN,
Cras. H. HEELEY.
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