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' To all whom it may concern:
- Beit known that I, FREDRICK A. LA ROCHE,

a citizen of the United States, and a resident
of the city of Philadelphia, and State of PPenn-
sylvania, have invented a new and useful Im-

‘provement in Systems of Klectrical Distribu-

tion, of which the following is a clear and suf-

- ficient specification, reference being had to
the drawings annexed.

My invention relates to that class of sys-
tems of electrical distribution in which the
surrent passes over leads, between which at

-yarious points are connected electrically the

lamps or other translating devices, on which

- *he electricity is consumed. In such systems

heretofore much annoyance has been caused
- bythe drop in electro-motive force or decrease

-~ in the difference of potential between the leads

20

on the portions of the line awayfromthe gen-
erator. This caused a greater strength of
current to pass over the translating devices
nearer the generator than over other translat-
ing devices of an equal resistance at a dis-
tance therefrom. Attempts have been made
heretofore to remedy this defect by rendering
the difference in potential between the leads
more constant Some of these attempts have
been directed to causing the portions of cur-

- rent fed to each translating device to traverse

40

the current of the other sign.

35 | o 2Ot
sistance introduced into the eircuit.

an equal line - resistance, and have accom-

plished this by carrying one of the currents
~ to the end of the c¢ircuit and returning it on |

a conductor parallel to the conductor bearing
was objectionable on account of the great re-
Another
attempt to remedy the drop in electro-motive
force, or, rather, to prevent it from being sui-
ficient to interfere with the practical oper-

ation of the translating devices, has been to |

carry the current to“ centers of distribution,”
whence comparatively short line conductors,
offering consequently but slight resistance to
the current, and on which consequently the
drop in electro-motive force was slight, car-
ried the current from these centers to the
translating devices, which were electrically
connected between these conductors. Prior

to my invention, also, line-wires on which

flowed currents of the same sign have been

This device |

circuit, whereby a more equable flow of cur-
rent has been obtained on each. The fluctu-
ations in strength of the current have also
been diminished on the wire by inserting dy-
namos at different parts in the circuit. |

With reference to the scientifie principles
on which I conceive myinvention anddiscov-

ery to rest I would mention the following

phenomena: It is well known that an insn-
lated conductor charged with static electrie-
ity has the same height of potential at all
points on its surface, and that currents drawn
from different points thereon exhibit identi-
cal qualities. It is also known that under
certain circumstances acharge of static elec-
tricity is produced by the action of currents
upon conductors not insulated. This charge
has Dbeen considered to be the cause of the
sparking of the circult and the dynamo when
the currentissuddenly broken. Such acharge
disappearsalmostimmediately by conduction.
The phenomena known as the “extra cur-
rent,” commonly attributed to induction, has
also frequently been attributed to a charge
of static electricity. It has also been con-
jectured that a static charge 1s created on a
line-wire, which is connected to a pole of a
working-generator and otherwise insulated
and without means of electrical connection

with the ground or with a lead connected with

the other electrode ot the generator.

It has frequently been conceived that if a.
charge of static electricity could be main-
tained upon the leads of electric circuit with
a slightly greater difference of potential be-
tween these charges than between the cur-
rents on the leads the static charge would
control the currents on the translating de-
vices and a circuit on which the difference of
potential between the leads was throughout
the line substantially absolutely constant
would be obtalned. |

My discovery, on which 1 base my inven-
tion, is that if two currents of the same sign
and of substantially the same electro-motive
force are projected in opposite directionsover
the same metallic lead and the other elec-

trodes of the generators are connected with

the ground this lead will acquire a height of
potential which will be practically absolutely

electrically connected at various points on the | equal throughout its length, and if the other
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electrodesof the generators are connected elec-
trically to a second metallic lead the differ-

ence in potential between the two leads will
be substantially absolutely constant through-

out the length of the leads. Thisresult takes
place in any reasonably long circuit-—say
two and one-half miles of line-wire—so0 thor-
oughly even on a circuit of high resistance
that the variation in the strength of current
(which is a direct function of the electro-mo-
tive force at the point of electrical connec-
tion between the translating-circuit and the
lead) passing over two tl'anslatmw devices of
equal resistance, (sixty ohms,) placed one near
the extremity of the circuit and one near the
middle point,ispractically exactly equal, (the
differencebeinglessthanone-thousandthofan
ampere,) and the difference of electro-motive

forceatthe pointsof electricalconnection with
the leads of the branch circuits 1s also practi-
cally constant, (differs in above case less than
a tenthof a volt.) This constancy of poten-
tial throughout the line is unaffected by the

number of translating devices electrically con-

nected between the leads or of the quantity of
current used. I explain thisdiscovery on the
hypothesis that two currents of electricity of
like sign and substantially equal electro-mo-
tive .Eorce thus transmitted act on each otherto
charge the leads with charges of static elec-
tricity, the difference in potential between
which is slightly greater than the difference
of potential between the currents on the lead,
and that the constantly equal difference in
otential between these charges controls the
strength of the current on the translating de-
vices electrically connected between the leads.

By the use of currents of equal electro-mo-
tive force I cause also points of equal elec-
tro-motive force of the current itself to ar-

range themselves symmetrically around ¢

center of resistance between the generators.
and cause the drop in electro-motive foree of
the current to be very greatly decreased, be-
sides producing the symmetrical arrange-

‘ment.

The figure 1s a plan view of my invented
systen.

In applying my discovery to produce my

yractical system I connect, through the leads
I3 B/, the like electrodes of the two gener-
ators A A’ of substantially the same electro-
motive force. The practical though empirical
test of the generators, being su uelently equal
in electro- motlve foree IS for an ordinary cir-

cuit that the point must ex1st 1n the line be-
tween the generators at which the electro-
motive force of the currentwhich either gen--
erator operating by itself will produce is
equal. In order to secure the action of the
currents upon each other to produce the de-
sired result, I find so far that the generators

have to be at the extremities of the circuit.

I do not, however, conceive that this will
continue to be a limitation of my discovery,
but that it is one that is requisite until a
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tion of the system and of theexact actions of
the currents upon each other has been at-
tained.

Between the leads B B, I electrically con-

nect the translating dewces G G G G, which

may be lamps or other devices on ¥ which the
electricity is consumed. I interpose resist-

ance,if anyisemployed,in directproportion to
the current required without regard to the
distance from the generator of the point of
connection with the main ecircuit. The dif-
ference in potential being always, as before
stated, constant between all portions of the
leads, the necessity for resistances propor-
tional to the varying differences of potential

‘between the leads on an ordinary circuit is

not felt in my invented system. These trans-
lating devices do not make up to any reason-
able number any difference in the equality
of height orconstancy of difference of poten-
tial. I have tested a large number in the
circuit and have found the difference of po-
tential the sameand as constant agwhere but
two were connected between the leads.

I prefer to run one of the generators, as A’,
merely to produce electro- motive force and
to furnish the quantity of current required
from the other, as A. I have found a very
convenient way of operating my system when
dynamos are used as generators to drive the
dynamo running for electro - motive force
alone by means of & motor fed from the cir-
cuit after an initial impulse has been given
to it from a storage-battery or similar means.
In this way I can.obviate the necessity for
steam-power at each end.

In working my system I start the dynamos
or other ﬂ*enemtors in the usual way, taking
care t]m.t the electro-motive force genera:ted
by each is substantially equal, and the sub-
stantially absolutely equal difference in po-
tential between the leads throughout their
length. becomes almost instantly accom-
plished.

I do not claim, broadly, placing generators
in a system of electrical distribution, their
like electrodes electrically connected with
cach other and to the sameé conductor, nor
such a system with translating devices con-
nected between the leads at points upon said
leads between the generators; nor do I claim

a system in which the strength of current is

equalized by connecting at various places
conductors bearing currents of the same sign;
neither do I claim any system in which the
generators or the currents are arranged for
equal strength alone on the main-line con-
ductors.

What I claim, and desire to secure by Let-
ters Patent, 18—

1. The combination, in an electric circuit,
of two generating sources of substantially
equal electro-motive force, a lead connecting
electrically the positive poles of said sources,
a lead connecting electrically the negative
poles of said sources, and translating devices

more through practical knowledge of opera- | electncally conneeted between said leads at
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various points, substantially as and for the |

- purpose deseribed.

2. The combination, in an electrie circuit,

of a lead impressed at the opposite ends by

IO

currents of substantially the same electro- |

motive force and of the same sign, a lead
bearing the electricity of the opposite sign,
translating devices electrically connected be-
tween saidleadsatvarious points,and sources

of electricity adapted fo furnish the electriecity

to said leads, substantially as deseribed.

3. The combination of metallic leads, each

impressed at the opposite ends by a current
of like sign and substantially the same elec-
tro-motive force, and translating devices elec-
trically connected between said leads at va-

rious points along the line, and sources of

electricity adapted to furnish the electricity
to said leads, substantially as deseribed.

'TREDRICK A. LA ROCHE.,

Witnesses:
MARK WILKS COLLET,
JOs. MCMORRIS, Jr.




Correction in Letters Patent No. 493,397,

It is hereby certified that Letters Patent No. 453,097, eranted June =, 1891, upon
the application ol Fredrick A. La Roche, of Philadelphia, Pennsylvania, for A improves
ment in ¢ Systewms of Electrical Distribution,” was erroneously issued to the [.a Rocehe
Electric Works as owner of tiie entire interest in said mvention ; that said Letters
Patent should have been aned to said Fredrick A, La Roche and the La Roclie Electiie
Works jointly, said i Roche Blectric Works heing assignee of onc-halt interest only
in said invention as shown by the assignments of record in this office 3 wud that said
Letters Patent should be ceadd with this correction therein that the sane ney conform
to the record of the case the Patent Oftice,

Signed, conntersivned, amd sealed this osth day of July, A. D, IS0,

[SEAL ] CYRUS BUSSIGY,
 Assistant Secretary of the Diterior.
Countersigned
NATHANIEL L. FROTHINGHAM,
Acting Commissioner af DPatents.
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