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1o all whomn it oy concerv: t

Be it known that I, RANKIN KENNEDY, 4
subject of the Queen of Great Britain and Ire-
land, and a resident of Glasgow, county of
Lanark, Scotland, have invented certain Im- |
provements in the Transformation and Dis-
tribution of Electric Energy, of which the fol-
lowing is a specification. -

This invention has for its object the saving
of prime cogt in laying down the main supply-
conductors and comprises the supplying of
high-potential alternating currents of electric
energy for operating secondary generators in
great numbers from a central supply-station.
According to one arrangement of my inven-
tion I use, in combination with two main cur-
rent -transformers having their secondary
wires joined in series order, a system of main
conductors known asthe “three-wire system?’’
and hitherto practiced for the purpose of dis-
tributing low-potential currents direetly to the
lamps or other translating devices.

~ In the accompanying drawings, Figure 1,
oheet 1, represents a diagram view showing
the three-wire system of main conductors A B
C applied according to one arrangement of
my 1mprovements to supply high-potential
alternating currents of electric energy from

|'

generators g, arranged in parallel or multiple
arc order between the main supply-conduct-
ors A and Cand Band (C,respectively,C being a
commeon conductorto both A and B. Inthisar- j
rangement the two main transformers DI are
supplied with electric energy fromalow-poten-
tial alternating-current dynamo I, or dynamos
by the wires ¢ to transform this energy into cux-
rents ot high potential. Fig. 2, Sheet 1, rep-

wire arrangement of main supply-conductors
A B C can be applied to a system of distribu-
tion of electric energy by secondary genera-
tors g, operated direct from two high-poten-

chines, ' X/, joined in series order, instead of
from main transformers D D',as in the arrange-
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represents a like view showing how the sec-.
ondary generators ¢ can be operated by the
three-wire system of main supply-conductors

[ A B G, according to my improvements, direct

from one high-potential alternating-current
dynamo-electric machine; I¥*, having two cir-
cuits joined in series order within itself.

To apply the three-wire gystem according to
the arrangement of my improvements shown
in Fig. 1 of the diagrams, for the purpose of
providing main supply-conductors for high-
potential alternating eurrents and applicable
to the operation of secondary generators, l
employ a low-potential alternating- current
dynamo-machine, I&. This low-potential dy-
namo-machine delivers its currents of elec-
tricity into the primary wires e of two main
current transformers, I D, which primary
wires e are joined in multiple-arc order, as
shown in the diagram, (but they might be in
series order,) to the terminals of the low-po-
tential dynamo-electric generator I or it
might be a number of these generators.

The secondary wires of the two maln car-
rent transformers D I’ (which transform the
low-potential alternating current supplied to
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them by the dynamo or dynamosinto currents

of high potential) are joined together in series
order. The two free ends a b are then joined
up to the main supply-conductors A B, which
pass through the district to be supplied with
alternating electric currents of high potential
for operating secondary generators ¢, having
translating devicesin theirsecondary circuits,
as nsual. ' o

At the junction c of the two secondary wires
«' 0" of the main current transformers D D’ a
third main supply-conductor, C, is connected.
This third wire alsc passes between the other
two main conductors, A B, through the dis-
trict to be supplied with high-potential alter-
nating electrie currents. The secondary gen-
erators ¢ to be supplied by thisthree-wiresys-
tem of conductors A B C are in practice ar-
ranged in two sets, and are respectively con-
nected in multiple are between A and C, and
also between Band C. ThusC becomes a com-
mon conductor toboth A and B,and Isoarrange
the connection of the secondary generators g
to these main conductors that one half of all
the generators in thedistrictshall be connected
to A and C and the other half to B-and C, and
this arrangement evenly divides thesupply of
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18 not absolutely necessary under my improve- | respectively connected up to the two free ter-

ments to make the two sets of secondary gen-
erators ¢ equal; but for the best results it is
preferable. The action of this combination of
the main current transformers D D’ with three
main current supply-conductors, A B(C, in car-
rying out the purpose of my invention I ex-
plain thus: Thelow-potential alternating-cur-
rent dynamo II or dynamos deliver electric
energy into the two main-current transform-
ers D D’ by the primary wires ¢ at a potential,
say, for example, fifty volts. KFach main cur-
rent transformer D and D’ raises this poten-
tial to, say, two thousand volts in the second-
ary wires ¢ ¢ and b ', and the two secondary
wires ¢ 0 of the main current transformers be-
ing joined in the series the difference of poten-
tial between the free ends a b, to which the
main conductors A and B are joined, will be
four thousand volts, and the difference of po-
tential between the free endsa and b, to which
the main conductors A and B are respectively
connected, and the junction c of the secondary
wires a’ 0, to which the main supply-conductor
C 18 joined, will be two thousand volts, and a
saving of copper in the main supply-conduct-
ors A, B, and O is thus effected; for, say, if
twenty secondary generators g are to be sup-
plied in the distriet with the two-wire system,
the weight of conductors A and B per yard
would require to be for the two, say, for ex-
ample, one pound per yard. On the three-
wire system A, B, and C ten of the generators
g would be supplied from A toCand ten from B
toC. Thus A and Bwould require weight per
yardsufficient forsupplying ten generators; or,
say, half a pound per yard would be sufficient
weight for both conduectors A and B— that is,
one-quarter pound per yard for A and one-
quarterfor B. (C alsowould havea weight per
yard for the supply of ten generators-~namely,
a quarter-pound per yard. Thus on the two-
wire system A and B one pound per yard
would be the weight of both conductors to-
gether; on the three-wire system the weight
of the three wires A, B, and C together would
be three-quarters of a pound per yard, and
thus asaving of wire of one quarter pound per
yard would be effected by my new system.
The secondary potentials of the two main cur-

rent transformers do not require to be equal.

When it is desired .to apply my improve-
ments to a system of distribution of eleectrie
energy of alternating currents in which the
main transformers are not used, and high-po-
tential alternating currents are supplied direct
to operate the secondary transformers g from
dynamo-electric machines, inthisarrangement

— e T—

minals a¢ b of the two dynamos E K/, and the

main supply -conductor C connected to the
junction ¢ of the terminals «' " of the respect-

It | the main supply-conductors A and B would be 60

ive dynamos K E', as illustrated in Iig. 2 of 63

the diagrams, or at the junction ¢ of the two
circuits when only one dynamo, I, with two
circuits is employed, as 1llustrated 1n Fig. 3
of the diagrams.

In any of the combinations described in ref- '

erence to Figs. 1, 2, and 3, the central main-
current supply-conductor C may be made an
endless-wire cirecuit. This endless wire O is
1llustrated in Fig. 4, Sheet 2 of the diagrams,
and is shown as joined Dby the branch C to the
junction e between the two ends « " of the
secondary wires of the main current trans-
formers D D', and has connection, asshown in
the diagram, at any desired parts of 118 length
with the two sels of secondary. generators g¢
and main conductors A and B, |

I do not here ¢laim the combination of the
main transformers with alternating-current
generators and secondary generators, as that
forms the subject of an application for patent
filed by me December 27, 1886, Serial No.
222,530.

What I claim ig—

1. The ecombination of an electric generator
or generators with three main conductors,
secondary generators in parallel or multiple
arc connection to-saild main conductors, and
translating devicesin the secondary circuitsof
the secondary generators, substantially as set
forth. |

2. The combination of a generator of alter-
nating currents and two main transformers
with three main conductors therefrom, sec-
ondary generators in parallel or multiple arc
connection to said main conductors, and trans-
lating devices in the secondary circuits of said
secondary generators,substantially asset forth.

3. An electrical-distribution system having
three main conductors, means for supplying
high-potential alternating currents of electric
energy to said conductors, secondary genera-
tors in parallel or multiple are connection tfo
such main conductors, and translating devices
in the secondary circuits of said secondary
generators, substantially as herein set forth.

Intestimony whereof I havesigned my name
to thisspecification in the presence of two sub-

seribing witnesses.
| RANKIN KENNEDY.
Witnesses:

W. R. M. THOMSON,
JOHN SIME,

Both of 96 Buchanan Street, Glasgow.
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