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To all whom it may conceri:

Be it known that I, JAMES ALFRED LIGHT-
HIPE, a citizen of the United States, residing
in Wilmington, in the county of New Castle
and State of Delaware,have invented certain
new and useful Improvements in Multiple-

‘Wire Systems of Electrical Distribution, of

which the following is a specification.

My invention is designed to provide means
whereby electric incandescent lamps or other
similar translating devices can be arranged
in multiple series in ag many circuits as may
be desired or as may prove economical under
varying circumstances. To a certain extent
the result which I seek is accomplished by
what is known as the *“three~wire system of
electrical distribution.” This system 1S 1n ex-
tensive use and works efficiently within 1ts
limitations. It has been found, however,that
when attempts have been made to increase
the number of circuits beyond three trouble
has arisen from the fact that there was no
way of controlling any of the series of lamps
except the two upon the outside. Assuning,

for example, that the lamps are arranged in

three geries, no way has yet been found for
compensating for varying resistances in the
inner series except within verynarrow limits.
I illustrate a system in diagram in which four
rows or series of lamps are employed and in
which T am able to maintain a perfect regu-
lation of the lamps in each series, as will ap-
pear hereinafter. The whole congtitutes a
five-wire system of eleetrical distribution.

In the drawing, A A A A are four gener-
ators of electricity, preferably dynamo or
magneto electric machines. These generators

are connected in series by means of suitable

wires ¢ U ¢, as shown. From the two outer

generators are led main wires or feeders B C,

and from the connecting-wires a b ¢ are led,
respectively, the neutral compensating con-
ductors D E F. The main conductors are
branched, as shown, and the branches are led
to the wires G and .. In each branch 1S
placed an equalizer I, so that the number of
volts delivered at the points of connection
can be regulated at will. Moreover, an am-
meter J is provided to indicate constantly the

|

condition of the ecircuit. On either side of
the wires D and I are arranged a series of
lamps or other translating devices. One se-
sies of lamps, for example, is connected up
between the wires G and D and another be-
tween D and an inner conductor K. Simi-
Jarly two series of lamps are joined between
the conductors ¥, I, and L. For convenience
the geries will be designated from left to
richt as M N O P, ‘ .

Now the difficulty has been hitherto that
in case of any great variation in the resist-
ance of the lamps in the inner series, caused
by cutting out any considerable number of
the lamps, too great a current would Dbe
thrown upon the compensating conductors or
upon the lamps themselves. This has proved
a serions defect which it has not been possible
to remedy. , |

I accomplish the result automatically by
means which are illustrated in the center of
the drawing.
my central compensating conductor kK to the
arm R of a variable resistance Q. More
strictly, I branelh the said conductor and con-
nect the branches with three variable resist-
ances in the same way. The arm R of each
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Tt will be seen that I extend
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variable resistance is pivoted at » and pro-

vided at its extremities with asegmental rack
engaging with a worm 5. Now this worm 1s
mounted upon the shaft of an electric motor
T, whose field-magnets are connected up be-
tween the wires H and L. In the circuit of
cach branch of the wire K, 1 locate a galva-
nometer U, which is made up of one turn of
copper ribbon. The needle of the galvanome-
ter is joined to one terminal of the armature
of motor T, the other terminal being joined
to the wire II. Within the range of motion
of the needle are terminals V W, joined, re-
spectively, to the wires L and H.

The operation is as follows, it being under-

stood that the different series will contain as
nearly as possible the same number of lamps
or other ftranslating devices: Ovrdinarily

when all the lamps are burning or about an
equal number in all the series, the current
will pass across from main to main, the com-
pensating conductors earrying. very little or
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no current. If the balance is disturbed by |

some of the lamps in the series Mor T being
cut out, the excess of current is taken up by
one or the other of the compensating con-
ductors D or ¥, and no trouble results, If
now the disturbance takes place in one of the
inner series, there will he a change of current
in the wire E and its branches, causing an
effect at the galvanometers U. This effect
will vary according to the direction of the
current in the wire E, thereby causing the
galvanometer-needle to swing into contact
with one or the other of the terminals V W,
As a result, the armature of the motor P will
be traversed by a current the direction of
which will determine its direction of rotation.
Accordingly the arm R will be SWung in one
direction or the other, cutting in or out re-
sistance to compensate for the inequalities
on opposite sides of the eireuit. Thus it will
be seen that the automatic variable resisi-
ance which I have provided constitutes an
efficient compensator for the inequalities of
resistance in the inner series of the lamps.
In common with what are known as the
“three-wire system of electrical distribution,”
my system herein described possesses the cle-
ment of economy in a larger degree. More-
over,as compared with the three-wire system,
my own 1s as largely economical of wire as
that is in comparison with the older system.
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In order to feed and control suecessfull y the
four series of lamps which T have shown in
my drawing, two three-wire systems would
have to be employed.

The advantages of my invention may be ap-
plied to any multiple-wire system havi ng
more than three wires, and I have si mply
illustrated a five-wire system as a type.

Having now described my inven tion, what I
claim is—

I. In a system of electrical distribution, a
series of generators, two or more groups of
translating deviees, compensating conductors
for the groups connecting with the source of
energy, and a central compensator connected
with the groups through one or more variable
resistances.

2. In a system of eleetrical distribution, a
series of gencrators, two or more agroups of
translating devices, and compensating con-
ductors therefor conneeting with the source
of energy, and one or more central com pen-
sators connected to the groups through one

. or more automatic variable resistances.

In witness whereof T have hereunto aflixed
my name in the presence of two subseribi ng
wilnesses.

JAMES ALFRED LIGITHIPE.

Withesses:

L. 1L TaGHTIHIPE,
CHAS., H. SMmirH.
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