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To all whom it may concern :

Beit known that we, ELTI T. STARR, of Phila-
delphia, in the State of Pennsylvania, and
WiLLiaMm J. PEYTON, of Washington, in the
Distriet of Columbia, have jointly invented
certain new and useful Improvements in Elec-
tric Lighting, of which the following is a speci-
fication. |
- QOur invention relates to certain improve-
inents in lighting dwelling-houses, buildings,
street-lamps, &c., by electricity; and its ob-
jeets are to provide a safe, economical, and
reliable system or method of and means for
electric lighting, in order to displace to a great
extent the use of gas and similar artificial ilin-
minators. | | |

The objections to the use of gas for illumi-
nating purposesindwellings, buildings, street-
lamps, &e.,arewell known. Gasisdangerous.
It poisons the atmosphere in closed rooms, and
does not give a steady, pure, and brilliang
light. The electriclight, on the contrary, does
not vitiate the air, while its purity and bril-
liancy meet the requirements of artificial illa-
mination. |

The systems of electric lighting heretofore
introduced are objectionabie principallyon ac-
count of the hability of highly-heated conduect-
ors or apparatus to set fire to buildings or in-
flammable substances in their vicinity, and on
account of thecost of producing and maintain-
ing the lights.

We are not aware that beretofore a practi-
cal and successful system of electric lighting
has been invented or devised so as to super-
sede the use of gas for domestic lighting.

One of the principal objects of ourinvention
is to substitute the electriec light in place of
gas for domestic purposes in a safe, desirable,
and economical manner.

The subject-matter claimed by us as of our
invention is first fully described, and then par-
ticularly pointed out at the close of the speci-
fication.

The accompanying drawings show our im-
proved apparatus as organized in the best way
now knowntous. Itis to be understood,how-
ever, that some of our improvements may be
organized in ways differing from that shown,
and that some of our said improvements may
be used without the others.

Figure 1 is a diagram of one way of organ-
izing our improvements, the view showing a
main conducting-wire, through which a current
of electricity to charge a series of secondary or
storage batteries and to supply carrent to a
series of street-lamps passes, there being also
shown another circuit by which the storage-
batteries may be thrown into or out of the main
circuit, so that they may be charged and then
cut out, and the current of the charging-line
made to flow through the street-lamps to work
them direct while the storage-batteries are
working the lamps of the houses, halls, or
other places in which they may be placed;
and Iig. 2 is a diagram showing our improve-
ments as organized in a way somewhat differ-
ent from the organization exhibited in Fig. 1.

Oune or more steam-engines or other form of
motor, A, (not necessary to be particularly de-
scribed or shown,) are used to drive one or
more dynamo-electric machines or generators
of electricity, B, the form or construction of
which is immaterial, so long as it is suitable
for generating electricity of the requisite ten-
sion or strength to charge secondary or stor-
age batteries, so as to convert said batteries
into independent sources of electrical supply.
The electrie current generated Ly the gener-
ator is conducted over a main cireunit-wire, C,
which is preferably laid underground, runuing
lengthwise of the street upon which the houses
to be lighted face, in the manner of an ordi-
nary gas-pipe main. The main cireuit-wire C,
or a branch thereof, is preferably run under-
ground from the street into the lower room,
hall, passage, cellar, yard, onthouse, or back
building of eachhouseto belighted,inorderto
charge a storage-battery or series of batteries,
D, in such cellar or other place, as clearly
shown in the drawings. The line C or branch
thereof overwhichthe charging-current passes
is provided near each battery with a switeh,

E, which may be organized as shown in the

icures, whereby any one or more of said bat-
teries D may be put in the circuit of the main
line, or of its branch, to be charged without af-
fecting the others.

It will thus be understood that we have a

main line over which the charging-current :

passes,aseriesofindependentstorage-batteries

| to be charged, and a series of switches where-
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by any one or more of said batteries may be
charged withoutaffecting the others, or where-
by all of said batteries may be charged simul-
taneously by being thrown into the circuit of
g the main line. One or more of the batteries
may thus be cut out for an indefinite period
without affecting the capacity of the charging-
line to charge the others. o o

The switches E,which eontrol the connection
nt their respective batteries with the main or
«harging line, may be located in the respective
houses and protected by a locked box or casing
accessible only to the proper person or officer
in charge of the batteries; orthey may be out-
side—for example, in an opening in the side-
walk—under cover, in a manner somewhat
similar to the organization of the cocks or
valves by which gas is cut off from or turned
on to houses from the outside, |

The simple form of switch E shown in the |
drawings consists of a conducting-lever piv-
oted at e, and electrically connected at the butt-
end with the wire C, and making contaet at its
opposite end with the wire leading to the bat-
tery, so that the switeh forms part of the cir- |
cuit over which the charging-current passes. |
Theswiteches,whenin the positionshown in full
lines in the figures, close the circuit of the main
line or its branches through the batteries D, |
the current, after its passage through one of
said batteries, refurning to the street and pass-
ing to the next battery or series of batteries,
and so on, the arrangement on circuit being
sufficiently illustrated in the drawings. When
35 one or more of said swifches Ii are in the po-
sition shown in dotted lines in Figs. 1 and 2
the respective battery or batteries D of the
hiouse or houses to which said switches belong
are cut out and no current flows thereto, inas-
much as the circuit through the battery will
be broken. -

In Fig. 2 the connection of the secondary
batteries with the charging-line C depends
wholly upon the switches H, each of which
may be operated by hand to determine whether
its respective battery or batteries shall be
charged to form an independent source of elec-
tricity, or whether it shall be cut out without
affecting the others. In Fig. 1, however, while
we provide the switches E in order that we
may cut out any particular battery for an in-
definite period without affecting the others,
we have shown an organization of switches,
IY, whereby the storage-batteries may be si-
multaneously thrown intoor out of circnit from
the station at which the generator is located,
or from any other point desired, so that they
wmay be charged when desired, and then cut
out. Hach of said switches ¥ may consist of
an armature pivoted atoneend and electrically
connected to the wire leading into the battery,
and acted upon by a spring, £, to normally close
the circuit of the main line through the arma-
ture, the contacl-point 1, and wire returning
from the battery, so as to cut out the battery
and prevent the current passing thereto. The i
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1 &, placed so as to act, when excited by a cur-

. controlling-magnets G are excited by the cur-
-rent of an electric generator passing over an

260,624 -

circuit to the storage battery or Datteries of
each house therefore is ‘kept open until the
time for charging the batteries arrives, when .
the circuit is completed and the carrent con-
ducted through the batteries to charge them.
in order to close and open the circuit to the
storage-batteries, -we employ electro-magunets

70

rent of electricity traversing their coils, upon 45
the switches or armatures F, to attract them
and close the circuit to the batteries through
said armatures, the contact-points 2, and the
wires leading to and from the batteries. The

30

independent ecircuit, H, in which the eleectro-
magnets G are included. A switch or key, 1,

| 18 included in the circuit H, by which said cir-
| euit may be made and broken at will in order

55
to throw the batteries in or cut them out of
the main charging-circuit C. The switeh I of
any particular charging station or district into
which a town or city may be divided for con-
venience is preferably located at the office of go
the station, so as to be under the immediate
control of the engineer or electrician in charge.

It will be e¢vident that as soon as the cirenit
of the line H is broken the armature-switches
will be returned by their springs to their nor- gg
mal position in contact with the contact-points
1, and thus cut out the secondary batteries,
which are now to be used as independent

sources of supply at night for the purpose of

running the lamps with whieh the houses or 100

buildings may be supplied, | |
The generator to furnish current to operate

the armature-switches F may bDe a.galvanic

battery or a charged storage-battery; or, if

preferred, a portion of the current of the gen- rog

erator B may be utilized to excite the electro-

magnets G. |
From each storage-battery (or series of bat-

teries) D circuit-wires d are run throughout

the house to all points requiring lamps, the 110

lamp or lamps J being suspended or mounted

and conneeted in circuit in well-known ways,

S0 as to receive the current of the battery, or

a portion thereof, to produce the lights. The

lamps may be either are or incandescent lamps

115
of well-known or any approved construction,

and the number which may be run by the

storage Dattery or batteries I of any one
house or building is determined by the capac-
ity of said battery or batteries.

1t will be understood that the circuit of the
batteryiscompleted throughthelamp or lamps
J only when light is desired, and this is ac-
complished by switches or buttons which may
be organized so as to be operated somewhat
like the thumb-piece or button of the ordi-
nary gas-bracket, by which the flow of gas is
turned on or shut off. In the drawings we
have shown a simple switch, d’, to complete
the circuit of the storage-battery through the
lamp or lamps. | -

In Kig. 2 one of the houses in the row of
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four illustrated is shown as provided with cir- | switches Lt M are connected with the termi-

cuit-connections d, leading from the storage
battery or batteries D to two lamps J J. '
We contemplate in our system to charge

storage or secondary batteries of a large num-

ber of dwellings or buildings during the day
from stations at which the generators will be
situated, and then cut out said batteries so
that they will be independent sources of elec-
tric supply to ran the lamps during the suc-
ceeding night. The generator or generators
B may then be employed at night to run a se-
ries of lamps direct—such as street-lamps—
whereby it will be understood that by our sys-
tem of lighting we store during the day sec-
ondary batteries to be independent sources of
light at night, and run a system of lamps at
night directly by the current evelved by the
generator or generators. |

In Fig. 1 we show the lamps that are to be
run directly by the current of the generaior
that charges the storage-batteries as consist-
ing of street-lamps K, which, like the storage-
batteries D, are preferably each provided with
a switch, I, to cut them out indefinitely, if de-
sired, and also with armature-switches F, the
action of which is the reverse of that of the
corresponding switches for the storage-bat-
teries—that is to say, said armature-switches,
when attracted by the excited electro-magnets
G, will break the circuit to the lamps and cut
them out, while the armature-switches of the
storage-batteries Ii will complete the circuit to
the storage-hatteries, as hereinbefore stated, so
thatsaid batteries will becharged. When the
circuit H is broken, however, the armature-
switches will be no longer attracted and the
storage-batteries will be cut out, as before de-
scribed, while the circuit through the lamps K
will be established, so that said lamps will be
run directly by the current of the generator.

‘In Fig. 2 we have showna second main line,
(’,leading totheseriesof street-lamps K, which
may be either arc or incandescent lamps, and
the current of the generator at night is thrown
upon said line without affecting or throwing
current upon the main line C.

In order to readily switch the current of the
aenerator B from one main line to the other, to
do the work required, we have provided a
switch arrangement, which we prefer to be or-
canized as shown in IFig. 2. The terminals of
the main lines C C’ are connected with con-
tact-pieces. Thepositive poleofthe generator
B is electrically connected with a pivoted
switeh, I, capable of being turned to make
contact with the positive terminal ¢of the main
line C, while the negative pole of the gener-
ator is likewise connected with a switch, M,
capable of being turned to make contact with
the negative terminal ¢/ of said main line C.
The main line O thus censtitutes a complete
metallic surface. .

Whenthe generatoristhrowingcurrent upon
the line C, including the storage-batteries, the

nals of the line C/, as shown in dotted lines,
said line C will be cut out and the lamps in
the line C’ only will be operated. |

It will beunderstood, of course,thataswitch
or switches may be made part of the main line
C at or near the generator B 1n IKig. 1, so as
to break the circuit of said generator, 1f de-
sired.

It will also be evident that it is nof neces-
sary to establich thecurrentthrough the lamps
K in Tig. 2 at the time of entting out the
charged secondary Dbatteries, as the switches
may rest at a point intermediate of the termi-
nals of the main line C U,

By the organization we have described we
largely increase the capacity of a generator
for giving light at the time light i8 required.
For example, we will suppose the dynamo- 83
electric machine or generator B to be of light-
oiving capacity equal to five hundred horse-
power, and that it is capable of storing one
thousand secondary or storage batteries of
light-giving capacity equal to one horse-power go
each during, say, seven hoursofdaylight. "Lhe
storage - batteries are then disconnected and
constitute independent sources of light, while
the generator may be employed to run direct
duaring the period the light is required, say,
five hundred lights equal to one borse-power
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each. We thus get, at the period the light 13

to be used, light equal to fifteen hundred horse-
power from a five -hundred - horse-power gen-
erator.

We prefer to employ in our system storage-
batteries or acecumulators constructed accord-
ing to the sole invention of Eli T. Starr, for
which an application for Letters Patentis now
pending. It will be understood, however, that
any other form of secondary batteries or ac-
cumulators suitable for the purpose may be
used, the particular form of battery used con-
stituting no part of our invention.

TFrom what has been said it will be seen that
we have invented a system of electric lighting
that is safe, desirable, and econmical. Car-
rents of electricity of high tension can pass
into the houses no farther than the batteries
D, which, as before stated, should be, for ab-
solute safety, located in the cellar, lower por-
tion of the house away from inflammable ma-
terial, or in an outhouse. Iach house with its
source of light isindependent, and each house,
moreover, is not dependent for its light atnight
upon the action of a generatorof large capacity,
which is employed to run a large number of
lights for other houses, as in the systems here-
tofore proposed. Consequently, shonld the
action of the generator B Dbe ianterrupted at
night from any cause, it will atfect the lamps
only which are being supplied directly by 1t.
The economy of the system has also been sat-
isfactorily determined.

We disclaim all the patentable subject-mat-
ter described and shown in this case save the
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said batteries will be charged, while when the | subject-matter recited in the two following
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clauses of claim. This present application is
a division of ourpriorapplication filed January
9, 1882, in favor of which we disclaim all the
patentable subject- matter of our invention,
save, as aforesaid, the two combinations or im-
provements hereinafter particularly recited as

the subject-matter of the present case.
~ The said improvements claimed herein for

which wedesire to secure Letters Patent are—

1. The combination,substantially as herein-
before set forth, of a dynamo-electric machine
or generator, a secondary battery to be charged
by said generator, an electric lamp to be run
directly by the current of said generator, and
switch mechanismfor determining whether the
current of said generator shall low through the
battery or through the lamp, whereby duaring

~the charging of said battery no light is given

out at said lamp.

|

2. The combination, snbstantially as herein- 2o
before set forth, of a dynamo-electric machine
or generator, a series of independent second-
ary batteries to be charged by said generator,
a series of electric lamps to be run directly by
the currentof said generator,and switch mech- 23

i anism for determining whether the current of-

said generator shall flow through said batter-

ies or through said lamps, whereby during the

charging of said batteries no light is given out

at said lamps. - ' 30
In testimony whereof we have hereunto sub-

scribed our names this 6th day of May, A. D.

1382,
ELI T. STARR.
- WM. J, PEYTON.

Witnesses:
- JAMES YOUNG,
J. J. PEYTON.
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