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To all whom it may concern:

Be it known that I, WirriaAM J. HAMMER,
of Boston, in the county of Suffolk and State
~of Mfmsswclmsetts, have invented a certain new
5 and useful Improvement in Indicators for

Electric-Lighting Systems, of which the fol- |

lowing is a S]_)GGlﬁCELthl’l |
My invention relates mainly to the k Edison

- three-wire or campensatmﬂ system of electri-
1o cal distribution, in which two or more feeding

circults, each COllSiStiI] o of npositive,.negative,
and compensating or ncutral conductor, ex-
tend from the source of current to different
parts of the distriet supplied, where they are

15 connected to a system of connected positive,
negative, and neutral mains or lighting-con-

- ductors, with which the electric lamps or other
translating deviees are joined in multiple se-
- ries, as 1s now well understood. Insuch a sys-

20 tem it is desirable to maintain the system as

nearly at a balance as possible-—that is, to
supply as nearly as possible the same number
of lamps from one side of a feeding-circuit as

from the othier, so that all the lamps will re-
2z ceive the same current and there will be less
breakage of lamps caused by excess of curr ent

in those on one side of a feeder.

In practice it 1s found that the balance on &
feeder changes in different ways at different
20 hours of the day, as the various consumers
connect and disconnect their lamps. TFor in-
stance,at one hourthe ‘“A’’ side ofa feeder will
have mme lamps on it than the B’ side,
while an hour later the ‘‘B’’ side will have the
At the same hours other feed-
ers may be balanced and others may vary in
the opposite way.

The main object of my mveutlon is to pro-
vide an indicating device whereby the condi-

40 tion of each feeder as regards the relation be-

~tween its two sides will be constantly shown.
By this means, if note is taken during one day
of the antlons ou each feeder, the next day

the connections .of different eonsumers may
45 be changed from one side to the other, so that

after a few days the system may be bIOHﬂ‘ht
to a state of substantial equilibrium in all its
parts.
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To thlS end I promde “L dlf[’e:i.entlfﬂ]y-sopel ats I

| ing instrument for each feeder connected with

the positive and negative sides thereof, where-
by when the current on the positive side pre-
ponderates indicationin one direction will be
produced, while preponderance on the nega-
tive side produces an opposite indication.

The indicator which I have devised may be
employed also in other situations, when it is
desired to show whether or not the current in
one circult exceedsthat in another; but it was
devised with especial reference to use in the
three-wire electric-lighting system, as above

described The indimtor may also be used as
an ampeére meter,

to show directly the cur-
rent on either Slde of the circuit at any time.

My invention is illustrated in the annexed
drawings, in which Figure 1 is a plan view and

partial diagram showing the preferred form

of .my indicator in connection with a three-
wire feeder,
fied form of the mstl ument.

The instrument is mounted upon a suitabie
base, A, of insulating material, adapted to be
Secmed upon a WELH or in any other conven-
ient position within the central station from
which the feeding-cireuits extend.

P, C, and N represent, respectively, the posi-
tive, neutral or compensating,
conductors of a feeding-circuit. These con-
ductors extend to the positive, negative, and

compensating main or lighting conductors

P » ¢, with which the translating devices—-
electric lamps, electric: motors, &e.—a o are
connected 1n mulfiple series. It will be un-

derstood that any suitable number of such
feeders may extend from the central station to

the same connected system of mains, and each
feeder is preferably provided with a an indicator
such as I shall now describe. | |

Thisindicatorin its preferred form,asshown
in Fig. 1, consists of two curved soft-iron cores,
B and B’ each of which is connected by an
arm, 1, mth a central pivot, I, pivoted on
the base.
pivot two pointers orneedles, Fand I, (though
one only may be used,) and the ends of these
needles move over suitable graduated seales
G and. G’ on the base.

The conductor P is t'hi‘*own ]ntm 1) r*ml

. TIf’[!" .

I prefer to have extendum from the
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and Fig. 2 a diagram of a 1110(:11- |
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and negative

S0

QO

935



2 . 363,338

which incloses the core B, and conduoto1 N
into a coil, H', inclosing oore B". " The con-

ductor Cis not conneoted with the instPfument, |

but may extend under or around the base, as |

5 1ndicated by the dotted line. The coils H and
H' are wound to act normally equal]y upon
their cores.

When more lamps are being cH:lpplled by the

positive side of the feeder than by the nega-
tive, more current flows over condactor P and
through coil H than over conductor N through
coil H', and the cores are therefore moved

10

againstthe influence of coil H’, and the pointer |

¥ moves to the left on its sea,le whereby the
preponderance on the positive side is shown.
An excess of current on the conduetor N pro-
duces an opposite effect on the instrument, the
- pointer being thereby deflected to the rwht
Every leatlon 1 the balance of the system

.15

2C
- then be taken to remedy such mrlallons, as
already explained.
-1 may provide in connection with the in-
strument an alarm for showing when either
25 side of the circuit is broken by the fusing of a
safety-catch due to an abnormal or unusually
great load on a conductor.

I'wo contact-springs, 6 b, normally ingnlated
from each other, are placed 1n proximity to
the end of each movable core, and both these
palrs of springs control a local circuit, 1 2,
containing a battery, I, and electric bell K

If a Safety catch in one side of the circuit
should break, there will be no opposition to
the action of the solenoid on the other side,

and the excessive movement thus given to the
core will cause the same to strike its pair of
contact - Springs and close the local circuit,

whereby the bell is rung and the abnormal
state of the system indicated, so that measures
to remedy the same may be taken immedi-

ately
ers are fused by the additional eurrent thrown
on them.

In order that the 1nstrum<:11t may be made

39
35
40
_ 45
- ¢oil H and around a pluw -8witch, I, in con-

50 ductor P, such shunt being prowded with a
- plug- smtoh M; and a similar shunt, N/, with

plug- SWltch M’ 18 formed around 0011 H' and

- switch L' in eonductor N.
By withdrawing the plug at I.and inser tlmrP

3 5 one at M, the co11 H is cut out of circuib, and

the current will therefore act on the core B’

~alone and the pointer will be moved upon the
scale, which, the scale being graduated for
amperes, will show the current flowing on
that conductor in the circuit. The same in-
dication may be produced by cutting out eoil
H’, so that coil H acts aloneon the pomton
In the modification shown in Fig. 2 the
cores B B" are connected directly by a single
6z pivoted arm, (). In this case one or both of |

is thus indicated, and the necessary steps-may |

before the safety-catches of other feed-:

to indicate directly the current on either side
- of the system, I employ certain additional fea-
tures, as follows: A shunt, P, is formed around

alarm 1n connection with each side of the cir-

the cores is polarized, as indicated, so that
the coils affect the needle oppositely, as before. |

In either form of instrument the curved
cores may be econnected by non-magnetic ex-
tensions, so as to form a complete olrcle, asin- 70
dicated by dotted lines in Fig. 1.

- What I claim is— | -

1. The combination, with a three- -wire cir-
cuit of a compensating system of electrical
distribution, of a -differential indicating-in- 75
strument affected oppositely by the currentin
the positive and negative -conductors of said
circuit, substantially as set forth. '

2. The combination, with a three-wire feed-

ing-circuit of a compensating system of elec- go - |

trical distribution, of a differential indicating-
ingstrument affected oppositely by the current
in the positive and negative conductors of
sald feeding-cirecuit, substantially as set forth.

3. The oombmatlon with a three-wire feed- g¢
mg -circuit of a compensating system of elec-.
trical distribution, of a coil included in the
positive conductor, another coil included in
the negative conductor, and an indicating de-
vice affected dlfferentnlly by the magnetizing go
effect of said coils, substantially as set forth.

4. The comblmtlon with a three-wire feed-

ing-circunit of a compensatmﬂ system of elec-

trical distribution, of a coil included in the
positive conductor, another coil included in gg
the negative oouduotor a movable core for
each of said coils, and a pointer connected
with said cores, 50 as to be moved In-one direc-
tion or the other by the differential action of
sald coils, substantially as set forth. |

5. The oombmatmn with a three-wire feed-
ing-circuit of a 001]11)611831}111*3' system of -elec-
trical distribution, of a curved coil included
in the positive oonduotor another curved coil
included in the negative oonductm 2 mova-
ble curved core for each of said colls, a.piv-
oted arm joining said cores, and a pointer
connected with said arm and moved inonedi-
rection or the other by the differential action
of said coils, substantmlly as set forth, -

6. The oombmatlon with a three-wire feed-
ing-circult of a oompensatmg system of elec-
trical dlstrlbutlon, of an electr Ically-operatod

OO
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cuit, affected by abnormal currents therein,
substantlally as set forth.

7. The combination, with a three-wire feed-
Ing-cireuit of a compensatmg system of elec-
trical distribution, of an electro-magnetic de-
vice in thie positive conductor and another in
the negative, and a loecal circuit including a
battery and bell, adapted to be closed by the
movements of S’lld electro-magnetic devices
due to abnormal currents, substantlall y as seb
forth. |

8. The oombmatlon with a three-wire feed-
ing-circuit of a oompensatlng system of elec-
trical distribution, of a coil included in the
positive oonductor, another coil included in
| the negative conductor, a movable core for
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each of said coils, a pointer connected with This specification signed and witnessed this

sald cores, 80 as to be moved in one direction | 10th day of December, 1886.

or the other by the differential action of said |

coils, a switch in each conductor, a shunt ' . _ V.VM' J. HAMMER.
5 around the coil and switch of each conductor, | Witnesses:

and a switch for each shunt, substantially as WM. PELZER, _

set forth. | | JOHN F. RANDOLPH.
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