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La all whom o6 may concern :

Be 1t known that I, CHARLES LEVER, of
Bowdon, in the counw of Chester, Englcmd
have 111vented new and useful Improvemeuts
in Ilectric Lamps, (for which I have obtained
a patent in Great Britain, bearing date the 18th
day of August, 1881, \To 3,599,) of whwh the
following is a speclﬁeatlon

The ob]eet of this invention is, first, to ena-
bleanumber of electric-are lamps to be worked
1n series or single circuit; and, secondly, to
cut out of cneult any hmp or lamps which
are 11 the same series should, from any cause,
the circuit through such 1&111]) or lamps be |
broken. The way I accomplish the first part
of my invention is by forming from each elec-
tric-arc lamp in the series a Shunt circuit of

a congiderably greater resistance than that of
th_e arc which it shunts, so that the current
which would fl
would be very small compared with that which
would flow through the are lamp. The first
part which this shunt-cireuit performsissim-

ply to offer- another path for the current in

the main circuit and electric-arc lamp from
which 1t 18 shunted or derived, so that as the
resistance of the arc mcreases or, in other |
words, as the carbons in the la,mp are con-
sumed, the current which would flow through
the Shunb circult would -also increase, and 1t
would therefore weaken the forece of the elec-
tro-magunet or solenoid in the lamp, which sus-
tains one of the carbon points or penclls The
electric lamp would therefore allow its carbon
rod to fall, thus lessening the distance of the
are, or, in other words, decreasing the resist-
ance of the are, whereupon more current would
flow through thearclamp and less through the
shunt-cirenit. It will be seen, then, that by
simply forming from each electrlc -arc lamp a
shunt or derwed circuit, as described, a num-
ber of said arec lamps C"lll be worked in series ¢

-or single circuit, because the whole combina-

shunts.
be placed at any couvemen‘u (hstfi,uce from the !

tion ot the shunt circuit, being a constant re-

sistance and that of the are which it shunts be- |
ing a variable resistance, will act precisely |

the same as would a constant resistance to the
passage of the current, for the amount of cur-
rent which would flow through the shunt-cir-
cuib would always vary or increase and de-
crease with the resistance of the are which it
If desired, the said shunt-circuit can

1

ow through this shunt-cirenit |

reasons stated hereinafter.

arc lamp from which it is derived. With ref-

-erence to the second part which this shunt-ecir-

culb performs—rviz., that of cutting out of cir-
cuit the arc lamp .which it shunts when the

circuit through said lamp is broken—the coil

Of lne wire fomm:tn the shunt-circuit.is pref-
erably wound over two iron cores connected
at one end by a piece of iron or armature, 8o
that the combination will form an electro-
magnet with two limbs, or it may be formed as
a bar electro-magnet, or simply as a solenoid.
The one first named 1, however, preferred, for
The electro-mag-
. net thus formed has in front of its two poles
an-armature which is capable of moving for a
limited distance around a pivot provided with
nieans such as a screw and serew-head, the lat-
ter being for the purpose of making the arma-
ture move somewhat stiffly.
the armature opposite to the pivot is fixed =
piece of metal, preferably athick spring. Two
metal studs,insulated and made flush'with each
other, are also provided, so that the spring can
make contact with either one or theother me-
tallic stud. The shunt-cirenit, of fine wire,
shunting the arc lamp,is made throu ohthe coils
on the electro- -magnet, oneend of wlich is con-
nected to the me’mllm stud farthest away from
the electro-magnet,and when the arcis burning
the spring attached to the armature is made
to rest on this stud, so that the shunt-circuit
18 completed through the contact of the spring
with the said metallic stud. The other metal
stud nearest the electro-magnet has also a
shunt-cireuit of low resistance, shunting the
arc lamp; but this circuit is broken so long as
the spring or metal piece on the armature
rests npon the metallic stud farthest away from
the electro-maguet, which completes the
shunt-circuit of hwh resistance, asalready de-
seribed. Initsnormal 1)051f1011—b1mt 18, when
the clectric are is burning, orthe conductivity
- of the are lamp is good—the spring of the ar-
mature always rests upon the metal stud, com-
pleting the shunt-circuit of high resistance,
and which has,consequently, not much current
flowing thronﬂh 16, so that the electro-magnet,
of whwh 1t - 101111% part, will only be feebly
magnetized, and as the armature will have been
adjusted by the screw-head on the screwed
pivot to move stiffly, it will: not be attractec
by the electro-magnet; but should, from any
cause whatsoever, the conductivity of the elec-
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tric-are lamp be destroyed, then 1t 1s quite

clear that all the enrrent \1]11(,11 originaliy
flowed through theare lamp will flow through
the shunt-circuit, and therefore the electro-
magnet will become powerfully magnetized,
and will atiract its armature. DBy so doing
the spring attached to thearmature will leave
the metal stud farthest away from the electro-
magnet, and will, 1n virtue of the attraction of
the armature, rest upon the metal stud near-
est the electro-magnet, whereupon another cir-
cuit of low resistance will be brought into op-
cration, the shunt-circuit and lamp will then
be cut out of circuit, and the enrrent from the
maun will then flow through this new eireuit.
he action Just relerred to will take place so
quickly that there will be no perceptible heat-
ing of the fine wire of the shunt-circuit, and
also so that there would searcely be any per-
ceptible flicker intheother lamps in the series.

In order that my invention may be better
understood and readily carried into practice,
L will describe the annexed drawings.

Ifigure 1 represents the carbons and shunt-
cireuit.  Ilg. 2 represents the high-resistance
magnet, short-civeuiting device, carbons, and
circuit-connections.  Ifig. 3 1s an end view of
the parts shown in Iflg, 2. Fig. 4 1s o dia-
eram 1llustrating this invention,

L, Tig. 1,18 an electric-are lamp, the down-
ward motion of one of the carbons being caused,
lor instance, by gravity;and 5 is the shunt or
derived circuit of much greater resistance
than that ol the are 1. Then the current
whielh will flow through S will be small com-
pared with that which will {flow through the
arc Li; but as the resistance of the are I, will
Imerease with the consaumptionof the carbons,
more current will flow through the shunt-eir-
cait . Consequently the force of the electro-
magnet or solenoid which sustains one of the

{111}011 rodsin theare lnmp 10 will be lessened,
bhe shunt» having as it were drained off more
current {rom the are lamp L, and the carbon
rod will theretore be lowered, thus decreasing
the resistance of theare L, whereupon less cur-
rent will flow througlh the shunt S8, and corre-
spondingly more Hnmmh the are T, By the
stmple addition of this Shunt-cir cuit >, which
can be placed at any desired distanee from
the ave Tamp I, a number of ¢lectric-are lamps
can be worked in series or single cirenit, he-
cause the whole combination of shunt S and
arve lamp Liwill act precisely the sameas a con-
stant resistance to the passage of the current.
in order that this said shunt-cirenit S, Tie. 1,
may cut out of circuit the are lamp L, wlich
it shunts. Should the cirenit through the
said lamp be broken, the coil of wire for ming
the shunt-cireuit is w omid over the limbs of
an electro-magnet, I I, as shown in Fig. 2.

A 15 an arm: Ltme which 1s capable of mov-
ing a limited distance round a pivot, p, the
pivot p being provided with a serew and head,
Cr, the use of W hich will be deseribed further
O11. :

> is athick piece of metal, preferably athiek

|

- piece I being made {lush with each other,

- through the coil of the

pivot p, wire W', or vice versa.

| stud O
are Lmlp I and shunt-coil on the clectro-m: 10

p, wire W, and binding-serew B

300,489

sprine, which is fixed onto the armature A,
and which establishes contact with one of the
metal studs ¢ or O,

I'ig. 3 shows another view of the armature
A, spring 5, serew-head (v, metal stud O amd
clectro- -mag net 10 12,

BB tuebmduw -serews {ixed ontoasuitable
piece 0.[ msnlatmg material, upon which are
also fixed the clectro-magnet 1t K, armature
Ay studs Cand O and pivot . Two insulated

wires of low resistance connect the binding-
screws B and I3 to the clectric-ore lamp l;

The ends of the coil of the eleetro-magnet 19
15, forming the shunt-cireult,are con 110{:1{}(1 ONe
to the binding-serew B and the other to the
metallie stud . An insalated wire, YW,
low resistance connects the metal stud O with
the binding-screw B, and anothersimilar wive,
W, connects the pivob p with the binding-
serew . Initsnormal position—that 1s, when
the cir {,uit- through the ave lamp I 18 com-
plete-—the spring 5 makes contact with the
metal stud O, which is insulated {rom the
metal stud € by a suitable picce of insulating
material, L, the studs Cand 7 and insulating-
0
that the shunt - civeuit 18 then Lon"l'["ﬂ{;ful
clectro-magnet metal
st {j’, metal picee or spring S, armature A,
The %Ql*mv-
head (+ 15 then serewed down, so that the arma-
ture A moves somewhat stif [_Iy, and alsoso that
the small amount of current which will flow
through the shunt-circuit coil on the electro-
]‘t]‘lﬁllbb 14 19 will not magnetize it satticiently
to attract the armature _A but should, from
any cause, the cond uctw:lty ol the are ".ltimju]_i} L
be de&ztreyeﬂ, then all the current which pre-
viousiy flowed through the are I in the main
circuilt will flow through the shunt-civeult coll
on the electro-maguet I8 15, Consequently it
will become magnetized very much more than
1t was when the circult through the ave-lamp
Liwas complete, and the armature A will there-
fore be almost instantancously attracted,
wher cupon the spring 8 will leave the metallic
stud (7 and will make contact with the wmetal

but immediately this takes place the

net 1 1will be cut out of cireuit, and the cur-

vent will then flow through the new civcuit of

low resistance, which has been opened by thae
movement (}fth(, armature-spring S from metal
stud C to metal stud C—namely, from I3, wire
W, metal stud €, spring S, armature A, pivot
o the main

cireult, or vice versa.

Al 18 a solenoid in the main cirenit throngh
the carbon points, which, when the current is
sent through the lamp, w 11] attract the corel,
tilt and 1if up the cluteh €, and with it the
carbon rod, thus forming the are I—as 1n the
Brush 1{1:1:1117 , Tor exam ];)1{1‘-. '

S 18 the shunt-circuit, of much greater resist-
ance thanthe resistanee of the solenoid M and
arc l.  The shunt-cireuit S is placed in devi-

I vation by connecting ifs ends to the positive
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and negative binding-serews B B’ of the lamp.
The current entering at the positive binding-

screw B (marked by the plus sign) divides it-

self through the main solenoid and earbons
and through the shunt-circuit S to the nega-
tive binding-screw B’ (marked by the minus
sign) in proportion to the resistances of the
solenoid M and are L and that of the shunt-
circuit >, Letthe resigstance of shunt S be one
hundred, and the resistance of the solenoid M

and arc L be one, then ninety-nine parts of the

whole current which enters at binding-serew
I3 will flow through solenoid M and arc I. and
one part through shunt S; but as the resist-
ance of arc I increases as the carbons are con-
sumed, the shunt 8 is gradually draining off
more current from the solenoid M and arc L;
and 1if the resistance of arc I has inereased to
two, then twice as much current will flow
through shunt Sas when the arc L had resist-
ance 1. The shunt S will therefore have de-
prived solenoid M of two parts of the current,
which could not thus have escaped if no shunt
S had been provided. The solenoid M will
therefore be weakened through shunt S, hav-
ing drained off two parts of the current, and

- the solenold M will therefore, through the me-

30

{2

e |

dinm of core I and clutch C, allow the carbon
rod to fall more easily than it would do if there
were no shunt-circuit S. If M were an electro-
magnet 1t would be weakened in exactly the
same manner, for, whether a solenoid or an
electro-magnet be used in the main eirenit to
ralse and sustain the carbon rod, if the current
in the sald main circuit is allowed to escape
through shunt S, the attractive force of the said
solenold or electro-magnet will be decreased
thereby. | | -
Another explanation of the manner in which
the shunt-cireuit S weakens the solenoid M is
as follows: Let one end of shunt S be discon-
nected either at B or B, and the arc L be
formed as before. Then if the end of the shunt
be suddenly connected to B or B, so as to com-
plete its circuit, a noticeable difference will
take place in the intensity of the arec I di-
rectly the cireuit of shunt S has DLeen thus
completed, and the are I, will be less than it
was before. = The intensity of arc I could not
have been so diminished had not the shunt-cir-
cuit 5 weakened the solenoid M (or electro-
magnet) by draining off a portion of the current
which originally flowed through solenoid M,
thus causing the carbon rod, which the sole-

- noid M sustains, to have been lowered:; but

the shunt circuit 8 is always performing this
operation, because it is always connected to

~ binding-screws B B, and thus it is always

6o

draining the current from solenoid M, and
the amount of current which shunt 8 drains
oft, and therefore the amount by which shunt
> weakens solenoid M is proportional to the

Tesistance of the are I..

I have found in practice, that the action just
referred to takes place so quickly that there
18 no perceptible heating of the fine wire form-

L

{

e

ing the shunt-cireuit, and also that there is
scarcely any perceptible flicker in the other
lamps.which are placed in the same series.

Instead of winding the eoil of the shunt-cir-
cult over two Iimbs of an electro-magnet, it
may be wound so as to form a bar electro-
magnet, or it may be wound simply as a sole-
noid. In the latter case, however, an iron
core would have to be fixed to the end of the
armature A, and be made to move in the in-
terior of the solenoid, so that the solenoid
would in this way act exactly the same as an
clectro-magnet. The form of winding the coil
of the shunt-cireuit as illustrated is, however,
preferred, because in this form a very high re-
sistance can be obtained. |

I am aware that cut-off devices have been
used with electric lamps to auntomatically
switch the current from a defective lamp, as
in Patent No. 219,211, In my improvement
the switch is moved by the helix in the shunt,
and remains in its position to entirely cutout
such defective lamp by opening an unob-

structed circuit for the electrie current.

I am aware that previous to my invention
a differential electro-magnef orsolenoid with a
helix of low resistance in the main circuit
through the lamp and a helix of high resist-
ance 1 a shunt-circuit have been used in an
electric-arc lamp for regulating the feed of the
carbons; and I am aware that there has been

combined with said differential electro-magnet

8o

90

95 .

or solenoid, an -electro-magnet or solenoid in

a second shunt-circuit for operating a cut-out

device, therefore I do not eclaim the above

combination of elements; but, |
Having now described the nature of my said

into ettect, I would have it clearly understood
that what I claim is |

1. he combination, in an electriclamp, of a
main circuit containing the carbons and an

electro-magnet or solenoid for regulating the

arc, & normally-closed shunt-circuit contain-
Ing a’'magnet of high resistance and a swite,
two insulated frictional contact-points, and a
direct connection from one of them to one of the
binding-posts, and from the other contact-

‘point to the magnet of high resistance, whereby

a portion of the current passes from the main

‘magnet through the shunt-magnet and switch

when the lamp is in operation, but the lamp
1g entirely cut out by the switeh if the are is
undaly lengthened, substantially as specified.

2. In a combined regulating and ecut-out
device for electric-arc lamps, the combination
of an electro-magnet in a shunt-civeuit, the
armature A, metal piece S, metal studs C ¢,

pivot p, and screw-head G, substantially as -

and for purposes specified.
- CHARLES LIEVER.

Witnesses:
P. JENSEN,
L. W. HCAILLE,
Both of 33 Chancery Lane.
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