(No Model.) -

o ' P. LANGE.

- ELECTRICAL CURRENT INDICATOR

No. 362,451, ' _ Patented May 3 188‘7

E‘-_j

C.E'
¥z,

Ak W Bl S Sk vl b —— —h-————-—-—-——-u-—-——.—"
+

B _
wc W___

L T ' .
L R I —— l—-h-_-__—————-—-——--“-—.--—__—__,—__
* .

;
i
\
N
-
/¢

%&tmwow S ‘ o dnventor

Clanen Bt S
A & a—r 33)1?] M ﬂ/ttoznﬂgfﬁ MWG 7/6/

N. PETERS. Photo-Lithegrapher. Washington, D. G,




HKlectrical

il

UNITED STATES

. . il o

PaTeENT OFFICE.

F .

PHILTPP LANGE OF NEW YORK N. Y., ASSIGN OR TO GEORGE WESTING-

HOUSD JR OT PITTSBURG

PENN SYLVANIA.

ELECTRICAL CURRENT-INDICATOR.

SPECIFICATION fmmmg pdrt of Lietters Patent No 362,451, dated May 3, 1887,

o,

Apnplication filed Aun'nqt 117, 1886 Serial No. 211,111,

{No model.}

To all whom it May concern: -

Be it known that I, PHILIPP LANGE, a sub
ject of the Emperor of Germany, bub havmo*
declared my intention of becoming a citizen of
the United States, residing in New York, in
the county and State of New York, h‘we in-
vented certainnew and useful Im provements in
Indicators, of whlch the fo]lowuw

1s a specification.
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My invention relates to the class of devices

employed for indicating the strength of the

currentemployed in oper atmcr qystems of elec
trical distribution.

The object of the invention is to pr0v1de ac-.

curate and reliable means {or measuring or in-
dicating the electro-motive force of a current

‘upon an electrie circuit; and it consists, in gen-
eral terms, in the followmﬂ* Ol‘gm]IZELtIOH of ap-

paratus: _
A galvanometer is constructed mth two

. eqtnl and opposing coils, and currents of the
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fame strength do not affect the needle, but an
excess of current 1n either coil will occasion a
corresponding deflection. One of the galva-
nometer-coilsis connected in circuit with a car-
bon resistance—an incandescent lamp, for in-
St"LI‘l(,B——W}llle in the circuit of the other there
i1s included a metallic resistance. These two
resistances are equal under the influence of
cuarrents of a certain electro-motive force. If
the electro-motive force is kept constant, the
g%lvanmneter will' notshow any deflection; but
an increase of electro-motive foree will send a,
stronger eurrent through both circuits. This
will reduace the resistance of the carbon circnit
without decreasing the resistance of the me-
tallic circunit. Thus more current will pass
through the carbonside of the instrumentand
18 cou‘esl_)ondmﬂ' deflection of the needle is oc-
casioned. A decrease in the electro-motive

forcewill deflect the needle in the opposite di- -

rection.

Instead of a walmnometer a pair of electro-
magnets dlfferentlally W ound may be em-
ployed,and these may actupon a polarized ar-
mature after the manner of a polarized relay.
The movements of the armature may be em-
ployed for controlling two circuits which may
be used to work 11161@&131110" devwes———-such for

5o instance, as signal- hmps.._

In the accompanying drawings, Flgm‘e 118 |

a diagram illustrating the application of the
Iinvention to a galvanometer, and Fig. 2 its ap-

plication to a polarized relay.
Referring to the drawings, in Fig. 1 A rep-

resents a nalvanometer having two equal and

Opposing Goils, ¢ anda’. The needle ¢ is acted
upon by these coils. The two coils are re-
spectively connected in branch conductors 7
and /’ of a main conduetor, L, which may beany
suitable portion of any desired system of elec-
tric distribution.
for instance, as an incandescent electric 1101113

¢'—18 1110]11(1661 in the conductor 7, together with
the coil@’. Inlikemannera metallicresistance,
¢’ 18 mcluded 1n the conduetor?’, together with
the coils a’. An adjustable artlﬁclal resist-

ance, D, is also ineluded in this cireunit,and this
resistance is o adjusted that with a normal
current upon theline I, the two coils will have
equal effects upon theneedle ¢. An inerease,
however, of the electro-motive force will cause
a -greater amount of current to traverse both
cucmts, and such increase will cause the car-

bon resistance to become heated, and thus its

.resistance wili be reduced, whereupon an ex-
cessof current will trmel'se the coil @’,and thus
the galvanometer-needle ¢ will be correspond-

mﬂ*ly deflected.

In Fig. 2 the galvanometer is l'ephced by a
relay, A, havmw its opposing coils ¢ and «’
inolu_ded in two lines, I and P, respectively.

A carbon resistance—such, -
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The polarized armature ¢ is provided with two

contfact-stons, ¢’ and a*, respectively, constitut-
Ing terminals of circuits derived from a battery
or frenerfttor 0. One pole 18 connected with
the armature a by a conduactor, 3, and the other
pole is connected by ¢co nduetms Tand 2through
any sultable form of indicating devices—-—-such,
for instance, as a red light, E', and a blue
light, E. |

The polarization of the armature ¢ may be
convemently secured by leading the conductor

L through a coil, ¢ ,SllI‘lOU.IldIHU‘ thearmature

or its supporb

I claim as my invention—

1. An electrical indicator consisting of two
opposing coils, an armature acted upon there-
by, two branch cireuits including said coils, re-
spectively, a carbon resistance in one circuit,
and a metallic resistance in the other cireuit.

2. An electrie indieator consisting of two
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- equal and opposing coils, an armature acted |
~upon thereby, branch circuits respeetively in-
cluding said coils, a carbon resistance ineluded
- 1n one branch circulf, a metallic resistancein-
5 cluded in the other branch circuit, and an ad-
]ustable resistance also included in the lash-
~named cirecuit.

3. Thecombination ofza dﬂfelentnllj ‘wound
polarized relay, branch cireuits including the
10 coils of sald relay, a carbon and a metallic re-
sistance 10%peetlvely included in the branch |
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circuits, local circuits controlled by the action

of sa1d reh}, and indieating devieces included
- said -local  cireuits, . subst*mtnl]y as de-

seribed. 15
In testimony whereof I have hereunto sub-

seribed my name this 13th day of August, A.

D 1886.

. PHILIPE LANGE.

‘ﬁ 1Lnes=5es
DANL. W. EDGECOME,
CITARLES A, TERRY.
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