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To all whonv it may concern:

be it known that we, FRIEDERICH MULLER
and JAMES G. GREENE, citizens of the United
~tates, residing at Elizabeth,in the county of

5 Unionand Stateof New Jersey, haveinvented
certain new and useful Improvements in Clir-
cuit-BreakersforIneandescentElectrie-Light-
systems, of which the following is a specifi-
cation, reference being had therein to the ac-

[0 companying drawings. -

S0 far aswe are aware it is now the custom
with persons using electric incandescent
lamps for such persons to pay so mueh month-
ly or yearly for each lamp which they may

t5 have in their houses,owing to the want of an
cificient and reliable meter to measure the
amount of electric eurrent used; but,as it is
necessary for a proper distribution of light to
have a great many more lamps in a house
20 than are everrequired at any one time, many
more lamps are put in and paid for than the
user gets the real benefit of.
- Our invention has for its object to provide
an automatic circuit-breaking device for an
25 1ncandescent-eclectric-light system, said de-
vice being of such character that it will al-
low a predetermined number of lamps to burn
without interruption, but will immediately
break the circuit and extinguish the lamps
30 1f more than the predetermined number of
lamps are turned on. It will, however, per-
mit the authorized number of lamps to be
immediately relighted by moving a lever or
~similar manually-operated device after the
35 surplus lamps have been turned off.

To this end our invention comprises the
combination, with an electric-light system
having a series of incandescent lamps con-
nected 1n multiple are, of a circuit-breaking

40 mechanism ineclosed in a locked casing or

housing and controlled by an electro-magnet

1 the lamp-circuit and a manually-operated
setting or circuit-restoring device. The cir-
cult-breaking mechanism, with the exception
45 of aportion of the manually-operated device,
is entirely inclosed in the casing or housing,
the interior of which is &ccessible only to
authorized agents of the electric-light coms-
pany. The controlling or armature lover is

5o pressed upon by aspring the tension of which
may be varied by a regulating-serew, so that

iy

| the circuit-breaker may be set for any de-

sired number of lamps, all as will be herein-
after more fully set forth. |

In the accompanying drawings, Figure 1 53
1llustrates one form of our invention in con-
nection with an electrie-light system, the lat-
ber being represented diagrammatically. Fig.
2 18 a similar view illustrating a slightly dif-
ferent form of our invention. Figs. 3 and 4 6o
1llustrate other modifications of our inven-
tion. _‘

In the said drawings, A denotes an cleectro-
magnet connected in the electrie-light circait
denoted by the conductors «, the lamps o’ 65

| being represented as being arranged in mul-

tiple arec. :

I3 denotes an armature-lever pivoted at b
and earrying an armature 0/, so arranged
relative to the poles of the electro-magnet as 7o
to be drawn in contact therewith when the
current 1s sulficiently strong for this purpose.-
The armature {0 is held away from the poles
of the magnet by a spring ¢, attached to a
bracket C and pressing against one arm of
the Dbell-crank armature-lever, the stress of
sald spring being varied by means of athumb-
screw D.

Referring to Ifig. 1, the current entering
the electro-magnet passes thence through a So
conductor 2 to block 5, spring 4, tripping-le-
ver o, and conductor 6 to hand-lever 7, pass-
ing through the latter to a block 8, with
which one of the conductors « is connected.
The spring 4 normally presses the end d of 35
the lever 5 against the end d’ of the lever B,
and when the partsare arranged as shown in
the drawings the lamp-circuit is closed and
the lamps lighted. Suppose now the thumb-
screw [ 18 so adjusted that the stress of the go
spring ¢ 1s sufficient to hold the armature-
lever in the position shown, oraway from the
poles of the magnet when ten lamps are in
operation. I now the ecleventh lamp 1s
tarned on, the strength.of the magnet will be g5
sufficient to attract the armature 0’, thus
moving the lever I3 ag:inst the stress of the
spring ¢. This operation is due to the fact
that the resistance of the current in the cir-
cuit decreases and the attractive power of ioo
the magnet increases with an inereased num-
ber of lamps in the cirenit. This movement
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& and thus break the circuif and prevent | a
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of the lever B3 causes its lower end ’ to be | when the armature-lever I3 is operated to re-

disengaged from the end d of the tripping-
lever 5, the said tripping-lever thus falling
downward out of contact with the spring 4,
the latter being prevented from following 1t
fully down by the stop-pin 9, and thus the
circuit is broken at the first breaking-point
or between the spring 4 and the lever 5. As
soon as the circuit is thus broken the mag-
net instantly loses its power and the lever B

- will immediately resume the position shown

in the drawings, in contact with the stop-pin
10. If now the surplus lamps be turned off,
the parts may be restored to their normal po-
sitions to close the circuit by pressing down
on the outer end of the lever 7, thus lifting
the lever 5, and, owing to the fact that the

~adjacent ends d d’ of the levers 5 and B are

chamfered off or rounded on their outer sides,
the said lever 5 will press the lower arm of
the lever B backward until lever 5 has passed
it, when the said lever B will immediately

-Spring into place, as shown in the drawings.

The second breaking-point is between the le-
ver 7 and the contact-block 8. As soon as
the ouier end of thé lever 7 has been de-

pressed its inner end will be lifted from the

block 8, and although the lever 5 may be
restored to its normal position the circuit
will not be opened until the lever 7 is again
in contact with the said block 8. This fea-
ture of having two breaking-points in the cir-
cuit-breaking device is preferably employed,
In that it prevents tampering with the circuit-
breaker. Thus,in the form of our invention
shown in Fig. 1, if it were not for the second
breaking-point between the lever 7 and the
block 8, it might be possible for the user to
prevent the circuit from being interrupted
when an excess of lamps is turned on by
weighting the outer end of the lever 7, so
that its inner end would be lifted in con-
taet with the lever 5 and thus prevent the
latter lever from moving down out of con-
tact with the spring 4; but if the said lever
7 should be thus weighted it would Imme-

the current from passing at all to light the
lamps.

Although we prefer, for the reasons just
given, to employ a circuit-breaking mechan-

ism having two breaking-points, this feature
is not positively essential to the successful
operation of our invention, as will be evident
by reference to Fig. 2, which shows a circuit-

breaking mechanism with but one breaking-

point. In this form of ourinvention the cur-

rent passes from the electro-magnet through

the conductor 2, block 3,spring 13, pr 0] eetmn

-~ 14 of breaking or tuppmﬂ* lever 5 spring 15,

and block 16 to conductor ¢ and the_lamps.
The inner end of the manually-operated set-
ting-lever 7 restson a coil-spring 17.
projection 14 of the breaking or tripping le-
ver 5 connects the springs 13 and 15, the cir-

cuit will be broken between these springs cmt -breaking devmes he1e1n shown, as 1t will

As the

lease this breaking or tripping lever and per-
mit it to fall, as in the form of our invention

her embefore desecribed.

To restore the cir-
cuit the outer end of the setting-lever 7 is

70

lifted, compressing the spring 17 and when

the sald lever 1s buddelﬂ} 1eleflsed its inner
end flies up, snapping the lever 5 up to its

1 normal position, where it is held by the arma-

ture-lever.

Our automatic circuit-breaker is inclosed

in a locked box or housing e, (denoted by
dotted lines,) from which a p01t10n of the
circuit restoring or setting lever 7 projects,
so that the sa,ld lever may be operated by the
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user of the lamps, to whom the interiorof the

said locked box or housing.is not aecesmble
this being under the control of emplo; és of
the electr 10-110‘]:113 company only.

Figs. 3 and 4 show forms of cur invention .

eortespondmﬂ' to Figs. 1 and 2, respectively,
bat with different means for operatmg the

setting-levers 7. In these modified forms of

our invention the said levers 7 are entirely
inclosed within the locked boxes or housin oS

e and are operated by electro- magnets A’
each in a loecal circuit connected with a bat—
tery B’ by conductors a°. Omne of the con-
ductors may be attached to a block 17 and
the other connected through block 17/ with

a spring 18, which latter may be pressedinto
contact mth the said block to close the local

cireuit by forcingin a push-button 19, which
is accessible from the exterior of the box.
Thus it will be understood that the forms
of the manually-operated devices by which
the tripping-levers 5 may be set to restore
the lamp-circuits to relight the lamps may be
varied, the essential feature of this part ofour

invention being that these devices are so ar--

ranged as to be accessible to the user of the
lamps, to whom the interior of the locked box
or housing ineclosing the lamp-circuit breaker
is not accessible. 1t will therefore be appar-
ent that by the use of our circuit-breaker
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properly connected in an incandescent elec-

trie-light system a house may be wired for
any desired number of lamps, and a circuit-

| breaker may be so adjusted that any prede-

termined number of such lamps may be used
at any one time; but if a larger number be

115

turned on the circuit will be automatically

broken and all of the lamps will be extin-
cguished, and it will be impossible to relight
them until the surplus lamps are turned off
Thus the system of lamps may be graded in
such a way that a user having a large num-
ber of lamps in his house can, by determining

how many of such lamps he may desire touse
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at any one time, arrange to pay for much less

number than he may deem necessary or con-

venient to distribute through his house for

convenience 1in exceptlonal 1n°3tances or for
occasional use.

We do not wish to be understood as hmlt- |

130'

ing our invention to the specific forms of ¢ir-
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be obvious that the details of construction of | by which the parts of the breaker are re-

such deviees may be varied widely without

departing from the spirit of our invention.

Having thus deseribed our invention, we
claim and desire tosecure by Letters Patent—

1. An electrie-lighting system comprising a
circuit having a number of incandesecent
lamps connected in multiple are, combined
with a circuit-breaking mechanism consisting
of an electro-magnet connected in the lamp-

circuit, an armature-lever controlled by said |

magnet, a circuit-breaking deviece controlled
by said armature-lever, a box or housing
within which the circuit-breaking mechanism
1s Inclosed, and a manual setting device or le-
ver for the said cirenit-breaking device, said
manual setting deviee or lever being so ar-
ranged as to be accessible to an operator not
having access to the interior of the said box
or housing.

2. An electric-lighting system comprising a
circuit having a number of incandescent
lamps connected in multiple are, combined
with a circuit-breaking mechanism consist-
g of an electro-magnet connected in the

lamp-circuit, an armature-lever controlled by

sald magnet, a spring acting on the said ar-
mature-lever, an adjusting-serew for regulat-
ing the stress of the said spring, a circuit-
breaking device controlled by said armature-
lever, a box or housing within which the cir-
cult-breaking mechanism is inclosed, a man-

ual setting device to act on the said circuit- |

breaking device to restore the cireuit, said
manual setting device being so arranged as
to be accessible to an operator nothaving ac-
cess to the interior of the said box or hous-
ing.

8. An electric-lighting system comprising

‘a circuit having a number of incandescent

lamps connected in multiple arec and a eireuit-
breaker having two breaking-points, one of
which is controlled by an electro-magnet in a
lamp-cireuit and the other by a manually-
operated circuit-restoring device. |
4. I'he combination, with an electric-light-
ing circuit, of a lamp-regulating device con-
sisting of a circuit-breaker having two brealk-
ing-points, one of which is controlled to break
the circuit by an electro-magnet in the lamp-
circuit and the other of which is controlled

by a manually-operated device or hand-lever |

]

placed to restore or open the circuit.

o. T'he combination, with an eleectrie-light
circuit, of a lamp-regulating device consist-
ing of acircuit-breaker having two bhreaking-
points, one of which iscontrolled to brealk the
circuit by an electro-magnet in the lamp-eir-
cuit, and the other of which is controlled by a
manual eireuit-restoring device, said circuit-
breaker being inclosed in & housing entirely
protecting thesame excepting a portion of the
sald manual deviee, which is Ieft exposed.

0. 1T'he combination, with an electric-light
circuit and a number of electric incandescent
lamps arranged in multiple arc therein, of an
electro-magnet A connected in the said cir-
cult, an armature-carrying lever B, a spring
for normally holding the armature of thesaid
lever away from the poles of the magnet, an
adjusting-serew for said spring, a lever 3,
which 1s tripped Dby the movement of the
armature-lever, a ecircuit-restoring lever 7,
electrically connected with said lever §, a con-
tact-block for said lever 7, and a conductor,
as spring 4, electrically connected to said
magnet and normally in contact with the
sald lever 5, but from which conductor the
lever d1s separated when tripped by the move-
ment of the said armature-lever I3.

7. The comDbination, with an electric eircuit
and a number of incandescent lamps con-
nected therein in multiple are, of the electro-
magnet A, the armature-lever BB, carrying the
armature 0/, the spring ¢, for controlling said

armature-lever, the regulating-serew D for

sald spring ¢, the tripping-lever 5, in contact
with thearmature-lever,thespring 4,normally
pressing against said tripping-lever & and
electrically connected with the said magnet
and normally pressing against the lever 3,
but from which the said lever may be sepa-
ated, the circuit-restoring lever 7, electrically
connected with the tripping-lever 5, and the
contact-blocks in the lamp-circuit. .

Intestimony whereof we affix our signatures
1n presence of two witnesses.

FRIEDERICH MULLER.
JAMES G. GREENE.

Witnesses:
JOSEPH F. JAQUITH,
E0. R. KULER.
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