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UNITED STATES PATENT OFFICE.

HAWILTON BALUSS, OF KENNETT SQUARE, PENNSYLVANIA.

ELECTRIC-LIGHTING SYSTEM.

1,070,099.

Application filed April-3, 1911,

To all whom it may concern:

Be it known that I, Hayruron Baruss, a
citizen of the United States,residing at Ken-
nett Square, in the county of Chester and
State of Pennsylvania, have invented certain
Improvements in Electric-Lighting Systems,
of which the following is a specification.

My invention comprises an electric light-
ing system having means for regulating the
supply of current so that the lamps shall re-
celve a substantially constant voltage not-
withstanding fluctuations in the line supply-
ing the current, and more generally it com-
prises improved means for supplylng to any
device substantially uniform current regard-
less of current fluctuations in the circuit.

My improvements comprise, further,
means for indicating current fluctuations
whereby cperators are guided in the use of
current and machinery.

In the operation of trolley cars particu-
larly there is a comparatively wide variation
in fhe current supplied to the cars, prima-
rily due to variations in the load,and leading
purposes of my invention are to prevent the
going out and fluctuation of the lights of
such cars due to drops in current and also to
indicate the drop in current so that the car
can be slowed down to accommodate the con-
dition of the power.

The characteristic features of my im-
provements are fully disclosed in the follow-
ing description and the accompanying draw-
ing in illustration thereof.

The drawing is a diagrammatic represen-
tation of a trolley car lighting system em-
bodying my invention.

The mechanism, as illustrated in the draw-
ing, has a main circuit comprising the trol-
ley wire or a conductor 1; the conductor 2
movable in contact therewith, as the pole of
a car; the conductor 8 connecting the con-
ductor 2 with the ground through the car
wheel 4 and containing the resistances 5, 5%
5°, and 5° and the parallel Jamps 6.

A shunt circuit is provided by the con-
ductor 7 connecting the conductor 2 with the
conductor 3 at a point between the lamps
and the ground, the shunt circuit containing
the electro-magnets 8,82 8%, 8, and 8 and the
serially arranged lamps 9. The electro-mag-
nets 8, 8%, 8°, &, and 8% are adapted for attract-
ing the respective armatures 10, 10% 107, 10%,
and 10% which rock on the respective fulerums
11, 112, 11%, 11°, and 11% between the respec-
tive contact members 12, 12+, 197, 12¢, and
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124 and the corresponding stops 13, 132, 13P,
18¢, and 18¢ which limit the retractions of
such armatures due to the action of the re-
spective springs 14, 142, 14b, 14¢, and 14%
These armatures are adapted for making
and breaking auxiliary circuits comprising
the respective conductors 15, 15, 15°, 15
and 15¢ connecting the respective armatures
with the corresponding contact members and
containing the respective electro-magnets 16,
162, 16v, 16, and 16% The conductors 15,
15, 15%, 15¢ and 15¢ have their members on
opposite sides of the electro-magnets con-
nected with the respective conductors 17 and
17" connected with and through the carbon
resistance 18, the conductors 17* and 17+
connected with and through the carbon re-
sistance 182, the conductors 17° and 17" con-
nected with and through the carbon resist-
ance 18°, the conductors 17¢ and 17¢ con-
nected with and through the carbon resist-
ance 18, and the conductors 17¢ and 17
connected with and through the carbon re-
sistance 18%

The electro-magnet 16 is adapted for mov-
ing the armature 19 against the retracting
action of the spring 20, so that its carbon
contact member 21 will engage a carbon con-
tact member 22 which is connected by the
conductor 23 with the conductor 8 between
the resistances 5 and 5%, the armature 19 be-
ing connected by a conductor 24 with the
conductor 7. The electro-magnet 16* is
adapted for drawing the armature 19%
against the resistance of the spring 20% to
cause its carbon contact member 21* to en-
gage a carbon contact member 22* which is
connected by the conductor 238* with the con-
ductor 8 between the resistances 5* and 5°, a
conductor 24* connecting the armature 19*
with the conductor 23. The electro-magnet
16> is designed for attracting the armature
19*, against the action of its spring 20°, to
bring the carbon contact member 21" into en-

gagement with the carbon contact member -

99 which is connected by the conductor 23°
with the conductor 3 between the resistances
5 and 5°, a conductor 24" connecting the ar-
mature 19° with the conductor 23 The elec-
tro-magnet 16° is designed for attracting the

armature 19°, against the action of its spring

90¢, to cause its carbon contact member 21°
to engage the carbon contact member 22°
which is connected by the conductor 23° with
the conductor 8 between the resistance 5°
and the lamps 6, a conductor 24° connecting
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the armature 19°¢ with the conductor 23
The electro-magnet 169 attracts the armature
199 against the action of the spring 209 to
cause its carbon contact 21% to engage the
carbon contact 22¢ which is connected by a
conauctor 23¢ with the conductor 3 between
the conductor 23° and the lamps 6. The
conductor 23¢ is connected by a conductor 25
with the armature 10, the contact member 12
is connected with the armature 10* by the
conductor 252, the contact member 12* is con-
nected with the armature 10* by the con-
ductor 25°, the contact member 120 is
connected with the armature 10° by the
conductor 25¢, the contact member 12¢ is con-
nected with the armature 10 by the con-
ductor 25% which is connected by the con-
ductor 28 with the armature 199, and the
contact member 12¢ is comnected with the
conductor 3 between the lamps 6 and the
conductor 7 by the conductor 26 containing
the lamp 27.

The electro-magnets 8, 8, 8° 8, and 8¢
actuate their respective armatures 10, 102,
100, 10° and 10¢ simultaneously at normal
voltage and successively as the voltage rises
from a minimum to the normal, which can
be effected by graduating the strcngth of
the springs 14, 14‘, 14P, 14:“, and 149 so that
a voltage of, Say, 300.is required to operate
the armature 109, 500 to operate the arma-
ture 10°, 525 to operate the armature 107,
550 to operate the armature 10%, and 575 to
operate the armature 10.

‘When normal current, above the assumed
575 volts, is transmited from the conductor
1 through the conductor 7, the lamps 9 are
lighted ; the electro-magnets 8, 8%, 8%, 8¢, and
8% operate the armatures 10, 10, 107, 10¢ and
10% to short circuit the electro-magnets 16,
16%,16% 16¢, and 16% so that the current flows
from the conductor 3 through the con-
ductors 234, 25, 10, 252, 102, 25°, 101’ 25¢, 10°,
259, 104, 26 3 and 4 to the Ol’ound hohtlno
the Lunp o7 , and current at the same time
flowing through the conductor 3 lights the
lamps 6.

When the current drops so that the
amount flowing through the conductor 7 is
between the assumed 575 and 550 volts and
is insufficient to effect the operation of the
armature 10, current flows from the con-
ductor 25 throuoh the conductors 15, mag-
nets 16, 25+ 107, 25" 107, 25¢, 10¢, 254, 104, 26
and 3; the conductors 17 and 177 contfunln(r
the non -inductive resistance 18 pleventlno
sparking between the now separated but
closely contiguous members 10 and 12. The
electro-magnet 16 now being excited, its
armature 19 is actuated to engage the con-
tact members 21 and 22 (made of carbon to
prevent sparking) and current from the
conductor 7 flows through the conductors
24, 19, 23 and 3, prov1c11ng a short circuit
cuttmo out the resistance 5, thereby provid-
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ing the normal voltage required for lighting
the lamps 6; the lamps 9 recelving a reduced
current and indicating the drop.

When the current drops, so that the volt-
age in the conductor 7 is between the as-
sumed 550 and 525, the armatures 10 and
10> not being actuated, current flows
through the conductors 15 and 15* (the non-
inductive resistances 18 and 18 preventing
sparking between the open contact members
of these conductors) ; the electro-magnets 16
and 16* operate the armatures 19 ‘Lnd 1925

current flows through the conductors 24, 19,

242, 192, 23* and 3, cutfing out the resist-
ances 5 and 5%, whereby normal lighting
current is furnished to the lamps 6; the
lamps 9 indicating the drop in current.

When the current drop< so that the volt-
age in the conductor 7is between the assumed
595 and 500 and the armatures 10, 10* and
10" are not attracted, current flows from the
conductor 25 through the conductors 15, 152
and 15°; the electro- magnets 16, 16 and 160
attract the armatures 19, 19 and 19%, and
current flows from the conductor 7, through
the conductors 24, 19, 242, 192, Oi" 19v, 93P

nd 3, cutting out the resistances 5, 5 5e, "and
; the hmp 6 thus receiving thc normal
current and the lamps 9 indicating the drop.

When the current drops so that the volt-
age in the conductor 7 is between the as-
sumed 500 and 300, which is insufficient to
effect the operation of the armatures 10, 102,
10* and 10°, current flows from the con-
ductor 25 through the conductors 15, 152, 15,
and 15°; the armatures 19, 192, 19%, and 19¢
are attracted, and currvent flows from the
conductor 7 through the conductors. 24, 19,
242,19+, 24>, 197, 24¢, 19¢, and 23 ,cuttmo out,
the resistances 5, 5ﬂ, 5 and 5° and thereby
supplying the normal voltage required for
lighting the lamps 6; the lwmpg 9 indicating
the drop.

If the current falls below the assumed
service limit, 300 volts In the conductor 7, or
if the circuit containing the lamps 9 should
be broken, the current ﬁowmo from the con-
ductor 25 through the conductors 15, 252, 152,
25°, 15P, 25¢, 15, 254 154, and 26 will ooclate
the armatures 19 19 19b 19¢, and 19 , and
current will then flow irom the conductor 7
through the conductors 24, 19, 242, 193, 24P,
195, 24°, 19¢, 23°, 3, 234, 19% 28 25‘1 15‘1 96
and 3, the 1 famp 9( bemo this hohued when
the la,mpo 6 and 9 arve dimmed to the dcoree
indicating the current, if the circuit con-
taining them is unbroken.

If, in the operation, the circuit containing
the lamp 27 should be broken, as by bre alc
ing this lamp, all of the resistance ig thrown
into the circuit containing the lamps 6 be-
cause the circuits containing the electro-
magnets 16, 162, 16°, 16° and 160 are broken
and none of the zunntules 19, 192, 19v, 19¢,
and 19¢ can be attracted to cloge the cu“cmts
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in which they are contained and by which
the resistance is cut out.

Having described my invention I claim

1. In an electric system, the combination
with a supply circwit, of a work circuit, a
plurality of resistors in series with the work
circuit, and means for selectively cutting in
and out said resistors in groups of one or
more in proportion to changes in the voltage
of the supply circuit.

9. In an electric system, the combination
with a supply cireuit, of a work circuit, a
plurality of resistors in series with the work

cireuit, and means for selectively cutting in
5 and out said resistors in groups of one or

more in proportion to changes in the voltage
of the supply circuit, said means maintain-
ing all of the registers in circuit when the
supply voltage falls below a predetermined
minimumnm.

3. In an electric system, the combination
with a supply circwit, of a work circuit, a
plurality of resistors in series with the work
circuit, and means for selectively cutting
in and out said resistors in groups of one or
more in proportion to changes in the voltage
of the supply circuit, said means also suc-
cessively controlling said resistors under
stccessive changes in voltage of the supply
circuit.

4. In an electric system, the combination
with a supply circuit, of a work circuit, a
plurality of resistors in series with the work
circuit, a shunt circuit for each resistor, a
switch for each shunt circuit, and means for
the successive and for the simultaneous se-
lective actuation of said switches by changes
in the voltage of the supply circuit.

5. In an electric system, the combination
with a supply circuit, of a work circuit, a

8

resistor in series with the work circuit, a
shunt circuit for the resistor, an armature
in the shunt circuit, an electro-magnet for
the armature, a shunt circuit for the electro-
magnet, a controlling circuit, an electro-
magnet in the controlling circuit, and an
armature for the last-mentioned magnet,
gaid armature being in the shunt circuit of
the first-mentioned electro-magnet.

6. In a system of the character described,
the combination with a supply circuit of a
circuit having therein a sectional resistance,
a second circuit having therein several elec-
tro-magnets, a third circuit having therein
several electro-magnets, means comprising
armatures operated by said first named elec-
tro-magnets whereby said second named
electro-magnets are short circuited, and
means comprising armatures operated by
said second named electro-magnets, where-
by sections of said resistance are cut out
proportionately to the drop in voltage of the
supply circuit.

7. In a system of the character described,
the combination of a circuit containing re-
sistance, a second circuit containing an elec-
tro-magnet, a third circuit containing an
electro-magnet, means operated by said first
named electro-magnet for short circuiting
caid second named electro-magnet, and
means operated by said second named elec-
tro-magnet whereby resistance aforesaid is
cut out of said first circuit.

Tn witness whereof I have hereunto set
my name this 28 day of March, 1911, in the
presence of the subscribing witnesses.

HAMILTON BALUSS.

Witnesses: :

Jos. G. Denxy, Jr.,
GiiserT S. BARLAGE.

Copies of this patent may be obtained for five cents each, by addressing the « Sommissioner of Patents,
Washingten, D. C.”
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