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EDWARD WESTON, OF NEWARK,

NEW JERSEY,

ASSIGNOR 'TO THE UNITED

STATES ELECTRIC LIGHTING COMPANY, OF NEW YORK, N. Y.
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SPECIFICATION forming part of Lietters Patent No. 304,882, dated September 9, 1884.

Application filed February 1, 1884.

To all whom it may concern :

Be it known that I, EbwARD WESTON, a
subject of the Queen of Great Britain, and a
resident of Newark, in the county of Hssex
and State of New Jersey, have invented cer-
tain new anduseful Improvements in Systems
of Blectric Lighting, of which the following
is a specification, reference being had to the
drawings accompanying and foumng a part of
10 the same.

In systems of electrical illumination by
means of incandescent eleetric lamps it is
often advantageous to conmect two or more
Jamps in series in eross or multiple circuits.

r5 This arrangement, however, presents certain
objections, the chief of which is that if any
one or more lamps of a series give out or be
extinguished the eross-cirenit will be broken
and the remaining lamps in the series put out.

20 To overcome this objection various systems
have been devised for re-establishing the con-
tinuity of the circuit in which a break has oe-
curred through a path including a resistance
equal to that of the lamp or lamps extin-

25 guished. Both manual and automatic means
for accomplishing this have herctofore been
proposed. The systems heretofore devised
for maintaining the continuity of the cross-
circuits and compensating for the extinction

30 of lamps, while perhaps overcoming the chief
objections to the system, make no provision
for a reduction of the amount of electrical en-
ergy expended. This it is the object of my
invention to accomplish. The system form-

35 ing the subject of my invenfion combines with
‘owo or more incandeseent lamps in series de-
vices in part automatic and in part manual,
or adapted to be operated by hand, which are
constructed and arranged to introduce into

4c the circuit a resistance in place of and equal
to each lamp cut out or extinguished, and cut
out all the resistances when the last lamp of
the series is extinguished.

In carrying out my invention I make use of

45 a switch of peculiar construction. I willfirst,
therefore, describe the switch and then show
the manner of its application, referring for
this purpose to the dmwmgs hereto 'mneved
inwhich—

J

(No model.)

Figure 1is a perspective view of the swfcch 50
Fig. 2is a longitudinal vertical section of the
same. Fig. 3 is a side elevation of the switch
with certain parts cut away. TIig. 4is a dia-
gram illustrative of the system.

Similar letters of reference indicate corre- 55
sponding parts.

A is a wooden or insulating base, to which
is secured a support, B. Below this are two
perforations in the base, through which ex-
tend springs C €', secured to metal plates D 6o
DY, fixed to the under side of the. base.

Passing through the support or frame B is
avertical spindle, I3, turning in a step, I,
and provided with a key or thumb-piece, .
On the spindle B is a collar, G, that slides 65
freely on the spindle and on two pins, H H,
set in the plate A, and passing through ears
or lugs on the collar. The upper edge of the
collar G is formed as a double cam, with de-
pressions or notches at the highest points. A 7o
pair of rollers or any equivalent therefor are
carried by the spindle and bear upon the cam.

A spiral spring, K, forees the collar G up-
ward. By turning the key It, therefore, the
collar G will be depressed or raised. The 75
lower portion of the collar G presents two
flab or square surfaces, with which the springs
C ¢ are brought into close contact, when, by
the manipulation of the key, the collar is de-
pressed.

L I/ are two flanges on the collar ‘LbOVG the
flat contact-surfaces.

M M’ are flat springs,seeured to metal blocks
N N’ on the base A, and are set so as to ex-
tend into the path of movement of the flanges 85
LI/, These parts are so arranged that when
the collar is depressed it establishes’ the cir-
cuit between springs C ¢/ and inter rupts it be-
tween springs M M. ‘When the key is turned
to either side out of the notches in the cam;, go
the collar, by the force of the spring I, is
thrown suddenly upward, breaking the circuit
between springs C ¢ without appreciable
spark, and bringing the flanges It 1.” into con-
tact with the springs M M'. Conducting-wires g5
P IR are secured to the plates and blocks N N’

D D/, as shown. This instrument or any
equivalent to it in that it makes one eircuit
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on breaking auother, I ciuploy in the system
invented by me.

Relerring to Thig. 4, let TV designate the
conductors of any cireuit with which a cer-
tain number of incandescent lamps or like de-
viees ave to be connected in what is commonly
designated multiple series. Two of sueh series
are shown; each comprising an cqual though
arbitrary number of lamps b ¥ 7. In the
vieinity of each lamp is arranged a switeh
similar to that shown in Tig. 1, and desig-
nated by ¢ ¢ ¢’, and an electro-magnetic cub-
out device, £ 7' {7, that shown beinga common
form counsisting of an electro-magnet, 4, an
armature, e, pivoted to a metal post, f, and a
metal back-stop, g, the whole mounted on an
insulating-plate, 2. There is also near each
lamp and cub oub a coil, £ 77 &”, of the same
resistance as one of the lamps. A conductor
isrun from wire T and Dbranched, the branch
P is connected to the spring B of the switeh
¢, the Dranch R fo the spring C of the same
switeh, and the branch § to the postfof the
cut-out . The remainder of the circuits thus

.started, being designated by thelettersP I} 8,

is easily traced.  The spring M of the switch
¢ is conneeted to spring M of the next switeh
¢, and so on, the spring M of the last switeh
of the series being connected to the conductor
V byawire connected with a cut-out,m,similar
to those deseribed, but of very high resist-
ance. The spring ¢ of the first switch ¢ is
connected to one of the terminals of thelamp
b by a conductor, R, including the ent-out 4.
Trom the other terminal of thelamp the wire
R leads to spring O of switeh ¢, and so ou, the
lastlamp terminal being connected to the hack-
stop gof the cut-out m. One terminal of the
resistance-coil K is connected to the back-stop
g of the contact ¥, the other to the wire R be-
tween the lamp o and switeh ¢, and also to the
post / of the second ent-out ¥, and so on. The
terminal of the last coil of the series isjoined
to wire IR between the last lamyp and the back-
stop ¢ of cut-out m. The same order and
plan of connections is made whatever the
number of lamps in series.

The operation of the system is as follows:
If all the switches be tnrned so asto complete
the cirenit between springs C ¢ and interrupt
that between B AL, then all the lamps will be
in eireuit, all the cub-out magnets energized,
and all the resistance-coils ¢nt out.  In other
words, the path for the current will be through
the civenit Ralone. This is the condition of
things represented by the lower or right-hand
series of lamps in Fig. <. Should one of the
famps, as ¥, be turned out by its switch, the
continuity of eircuit I is interrupted but im-
mediately re-established by the armature of
the cut-out 7, which falls and completes the
circuit around the lamp and through the re-
sistance /. DBy this means no disturbance is
causcd, as all the other lamps will receive the
same amount of current as before.  The actof
turning the switeh ¢ completes the connee-
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tion bebween spring M of switeh ¢ and spring
M of gwiteh ¢”. Cirveunit Pstill remains broken
at two peints, however, in switches ¢ and ¢”.
One or more of the lamps in the series may be
turned off with similar results. When thelast
lamp of the series is turned off, the circuit P,
through the springs M DM, of all the switehes is
completed. The magnet of the eut-out is then
energizedandthervesistance-circuitSinterrupt-
ed. TheecircuitP,being of very high resistance,
and the only one remaining complete, allows
but little currend to pass; hence thercis no ap-
preciable Ioss of energy. It will be observed
that by turning any one of the switches from
their positions shown in the upper or Ilefli-
hand series of Fig. 4, the lamp corresponding
to it will be at once rendered active by the
ruptbure of the circuit 2.

I have described this system ag adapted for
running ordinary incandeseent lamps. Tmay,
however, employ other forms of lamp or clee-
trical devices operating in an equivalent man-
ner.

The special features of novelty shown and
deseribed herein in eonnection with the switeh
mechanism I do not claim hevein, as they
have been made the subject of other applica-
tions filed ox to be filed. :

Without confining mysel{ to any speeial
form or arrangement of the mechanical ele-
ments herein shownin illustration of the prin-
ciple of my invention, what I now claim is—

1. The combination, with a eircuit and a se-
ries of electrie lamps included therein, of ase-
ries of resistance-coils, deviees for inferposing
the resistance-coils in the place of the lamps
when extinguished, a supplemental civenib of
high resistanee, a device included thevein for
interrupting the Inmp-civenit, and means for
closing or completing thesupplemental cireuit,
and thereby interrupting the lamp-civeuit,
when all the lamps are extinguished, substan-
tially as set forth.

2. The combination, with & main eirenit,
cross or mulfiple-are civeuits, andseries of elee-
tric lamps included in the cross-cirvenits, of a
series of resistance-coils, one for each lamp,
devices for interposing the resistance-coils in
the place of the lamps when extinguished, sup-
plemental eross-cirvcuits of high resistanece, de-
vices included therein for interrupting the
Jamp-cirveuits, and means for ¢losing or com-
pleting the sapplemental eiveunits, and thereby
interrapting the corresponding laump-cireunits,
when all the Iamps of guch cirenits are extin-
guished, substantially as set forth.

3. Tn amultiple-series system, the combina-
tion, with the translating devices of resistance-
coils in eireuits around said deviees, supple-
mental eross-cireuits of high rvesistance, con-

taining deviees forinterrupting, when the sup-
plemental cirenits ave closed, the eross-cirenits
including thetranslating devices, switeh meeh-
anigm for cutting oub the translating devices
and constructed to close at the same fime
breaks in the supplemental cireuits, and elee-
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tro-magnetic devices for bringing in the re-
sistance-circuits when the translating devices
are cut out, as and for the purpose set forth.

4. A system ofelectrical distribution, where-
in the lamps or similar translating devices are
connected with the circuit in multiple series,
cach series being combined with the following
instrumentalities and parts, arranged in the
manner specified, to wit: resistance-coilstobe
inserfed in place of Jamps withdrawn, elec-
tro-magnetic shunting devices in circuit with
the lamps and operating to bring in the resist-
ance-coils on the withdrawal of lamps, a sup-
plemental circuit of high resistance, an elec-

tro-magnetic device included therein for inter-
rupting the lamp-circuit when energized by
the closing of the supplemental circuit, and
switches connected with both lamp and sup-
plemental cireuits, and constructed to close a
break in the latter when operated for cutting
out one of the lamps.

1n testimony whereof I have hereunto set
my hand this 23d day of January, 1884.

EDWARD WESTON.

Witnesses:
W. FRrRISBY,
W. H. HARTLEY.
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