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To all whom 2t oy concern:’ |

Be 1t known that T. Macxus Uxocer, 2
citizen of the United States, residing at
Schenectady, county of Sehenectady. Statc
of New York., have mvented certamn new
and usetul unpl-::swmwh 10 Lwhtmw Sy -
l{*lll*-w ot whieh { the follow mga 15 2 HI}U(LIIL -

{1010,

Thi< invention ltlltlim {0 an eleetrie heht-

Ang system saitable for use in street ears flml

in-other places where the voli (age of (he cr-

ctitt 18 hable to vary through a relatively
oreat range. |

The ordinary  arrangement of  electvie
Iehts on a «lreet car imcludes one or more

aroups of lamps connected 1n sertes between

J

orotna and the {rolley sude of the electrical
civeuit.  For (rolley  clreults -operating  af
say 900 volts the series crremit usually -
clides five lany I case of an overload
on the trolley cventt. such as may oceur
when the ear ix cllimbing a steep grade ol
when the (rolley ‘it*eﬂun ne llmdvqlmlt‘ for
(he service demanded, the volt age of the sys-
tem may drop oft fifty or even one hundred
volts.  Much a decrease in voltage, or even:
one of considerably less nhw'mtnde will
cause a great change in the ]mht oiven out
h'ﬂ' the T; 1N ps of the ear. -
According to my invention. aut(mm,tit,
means are provided for periodically short
cireutfing one of the lamps of the series cir-
cuit, thus i mereasing the voltage on the other
four lamps.  In case the line \.{"}H{lﬂb 1S Very
low the automatic means keeps ‘the - fifth
lamip short circuited all, or practically all,

I,

~of the time and thus puta the full line vol-

tage on the other lamps, but if the voltage
is only slightly below 1101‘111511 line voltmt*

the automatic means vibrates at such a r: ate
that the fifth lamp 15 in cireuit the greuter

part of the tune.

- it 18 common phcti(,(, to arrange 111(.,
lamips of street ears in two groups, each con-
sisting of {wo series of five. Lampb each, and
1 hav(, therefore adopted such a system of

ar wiring for purposes of Hlustration.

In the dl‘l‘ﬁ"lllﬂh forming a part of this
specification. I*lnm‘e 1 1s a diagrammatic
representation of the lamp cireuits and of
the regulating mechanism; Fig.

vation of the mgulaimn lfunpa and eut- outs;
.;111d IFig. 3 18 an end elevation of the samne.

The ]1{11111119‘ system Hustrated in g, 1
CU]llPl‘lbeb two groups of lamps cantmﬂed
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respectivery by the switches 1 and 2 thrmmll
the conductor 3 on the trolley side of the
power arcuil,  Kach of these groups of
mmm coniprises 1wo =eries civeulls 4 and 5

If1ve hmp% are mcluded m each series cir-
cutt. . The last or fifth lamp of each serles
cireuit, namely lamps 6, 7, 8 and 9, are the
Tatips which ave pmm*h{”“i]]x short cirenited

io keep proper voltage on the other lamps of

the svateny. These wﬂulamw lamps consti-
tute light eiving 1@%151:111(*& in series with
the othor Jaimps of the car. The regulatimg
nmechanisny comprises an elec-
tromagnet 10 provided with n contact arm
OF \1151{1101 11 which serves {o pulmhca‘h
short civenit the regulating famps of the va

Fious xeries civenits. s it is desirable io
m“u].lw thie voltage on the lamps mdepend-
ently, of the number of lamips 1w cirenit, I
have provided foumr automatic cut- outls 1‘)
13, 14 and 15, arranged respectively in the
four series oroups and serving {o place the
five regulating lamps in ]mm]lel when adl
the Iameps of @ car are in use, and also serv-
g to cut out the regulating lamp of any
p.»,ntwnl 0 series 1 case the Switeh control-
ling that series 15 open or the cireult Imeom-
Pplete because of a broken lamp.  The repu-
fating mechanism thus operates 1o pum{h(,—

whieh connection may be established with
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adly short cireuit one lamp 1 case only one

series of lamps is in use, or two lamps for
two series. o1 foar lamps for fotir series

The leﬂulatma mechanizm when onee ad-
justed 1s entively suitable for any condition
arising in ordinary practice. In order that

1he uumlamw wechanisn may not continue

to vibrate when all the lamps are turned off,
L provide a cut-out 16 10 the ground con-

pection of the lamps so arranged that when
‘1o current 1s flowing through The lamps the

cireuit of the I':‘ﬂ"{l]clllh“' elnumnmmm will

be open and the vibr .:1101'1;’ arni or umt.;u,t 11
will not wvibrate.

Ifig. 1 shows the various sw itdms and

_mbmtmg contacts Whun the lamp cireuits

are open. If the main lamp switech 1 is
closed, current flowing through the electro-
magnets 12 and 13 will
their respective armatures 17 and 18 and
thus throw the regulating lamps 6 and 7 in
parallel with the vibr: 1t01'y arm 11, The
current wiil also energize electroma wenet 16
and catse 1t to attract its armature 19 and

| thereby complete the circult through electio-

ange them to attvacet
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‘magnet. 10 and set arm 11 in motion. So

b
-

long as the arm 11 remains in contaét with
conductor 20, the full voltage of the traction
system will be 1mpressed across the four
lamps of each series, but this voltage will be

-suflictent to powerfully energize electromag-

net 10 and draw down the vibratory arm 11
and thus open the path in parallel with the
lamps 6 and 7 and thereby introduce these
lamps in series with their respective OTOUPS
of four. When the arm 11 moves out of con-

"= m o

tact with the conductor 20 the energizing -

‘electromagnet 10 suffers a diminution of cur-

rent because of the introduction of the regu-
lating lamps in series therewith; this per-

- mats the return of arm 11 to its initial posi-
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tion. If the voltage is low electromagnet 10
1s relatively weak and vibrafory arm 11 stays

in contact with conductor 20 a good propor-
tion of the time; if the voltage is normal or a
little high, electromagnet 10 will be strong
and keep the vibratory arm out of contact
with conductor 20 for a good proportion of
the time. By properly proportioning the
electrompagnet 10 and the controlling Spring
21, the current through the main lamps of
the car may be regulated to within a few
hundredths of an ampere, and the light dis-

‘tributed by the four lamps of each series

may be maintained substantially constant
irrespective of variations in the voltage of
the traction system:. | |

Ifig. 2 illustrates one muanner of assein-

bling the various elements described in con--
‘nection with g, 1.

‘The main lighting
lamps of the car arc not shown, but the
four regulating lamps 6, 7, 8 and Y
nounted on a single panel 22 suitable for
mmounting in any convenient place in the
car. ‘I'he automatic cut-outs 12, 13, 14 and
L5 may be of ordinary type as shown, pro-
vided with armatures 23 carried on condue-
tive strips or springs 24. The series cut-out
16 1s of similar type, but the vibratory regu-
lator 1s preferably inore delicate in adjust-
ment  and capable of greater. regulating
range.  This regulator may comprise an
clectromagnet 10 having a movable core 25

are

F
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held 1 position by a set serew 26. The vi-
bratory arm of contacl member 11 carvies :

an armature 27 and 1s pivotally supported
to a rigid-standard 28 to which 1t is electric-
ally connected by a flexible condnetor 29.
Lhe downward movement ol this vibratory
arin may be regulated hy adjusting the serew
50, and the upward movement may he regii-
lated by a spring stop 31 held in position by
siitable adjusting means 32, This  stop
serves also as means for conipleting the eir-
cutt through the vibratory arm 11 accord-

ing to the general scheme illustrated dia- |
Sultable adjust- |

grammatically m Ifig. 1.

ing means 33 are provided for regulating the
lenston of spring 21, |
Fr - . . . - ] . .
Lo avoid complications in the drawings,

053,404

the electrical connections have been omitted
from I'gs. 2 and 8 but the several parts bear
the same reference numerals as the corre-
sponding parts in Fig. 1, to which reference
may therefore be conveniently made for
details of the circuit used. :
- LThis system of lamp regulation
cable to either alternating current or direct
current systems. |

What I claim as new and desire to secure

by Letters Patent of the United States, is— .

1. The combination with a source of elec-
trical energy subject to material fluctuations
in voltage, of lamps receiving energy .from
said source, and vibratory means responsive
to variation in voltage on said source and co-
operating with at least one of said lamps to
maintain substantially constant light from
other lamps of the system. |

2. The combination. with a source of
power-subject to substantial fluctuations in
voltage, of a plurality of lamps disposed in
series and receiving energy from said source,
a_resistance in serles with said lamps, and
vihrating means responsive to variations in
voltage on said source for automatically
regulating the voltage across said resistance
to maintain substantially constant light from
said lamps. |

3. "I'ne combination with a cireuit and an
electric lamp connected across said elrcuit,
of a resistance in series with sald lamp, and

current responsive regulating nieans con-

nected across said circuit to intermittently
cut said resistance out of civcuit in response
to variations of voltage on said cireuit and
thereby maintain said lamp at substantially
uniform brilliancy. |
4. The combination with an electric lamp
connected across a circeult, of o resistance in
serles with said lamp, a vibratory contact
for intermittently short-circuiting said re-
sistance, and an  electromagnet connceted

across smid circuit and arranged to vibrate

sald contact in response to voltage across
sald circuit.

5. The combination with a circuit and an
clectric’ lamp connected across said circuit,
of a resistance in series with said lamp, an

clectromagnet connected across said circuit

In serles with said resistance, and a vibratory
armature for said electromagnet arranged
to control a shunt circuit around said resist-
ance, - |

6. Lhe combination with a main circuit,
and a plurality of lamps connected in series

neross said circuit, of a vibratory contact for

controlling a shunt circuit around part of
sald lamps, and contact vibrating means de-
pendent on current and connected across the
main circuit whereby the vibration of said
contact depends on the voltage on said main
circuit and is controlled to.maintain sub-

- stantially constant illumination by the re-

mainder of suid lamps.
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and s plurality of lamps connected in series

~contact actuating means dependent on cur-

10

15

" shunt cireunit and responsive, to said electro-
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7. The combination with & main civewit

across said circuit, of a vibratory contach ar-
ranged to intermittently open anda ciose &
shunt circuit around one of said lamps, and |

rent and connected across said main cirevit
in series with said lamp whereby said con-
ract is vibrated to maintain constant voltage |
across the remainder of the lamps.

8. Ths combinaiion with a main ciremit-
and a plurality of lamps connected across
said circuit, of an electromagnet connected |
across said circuib in series with one of said
lamps, o shovt circuit around the lamp wit!
which said electrornagnet is in series, and a
vibratory armature connected

i v control said

magnet, whereby said shunt’cireuit 18 inter-
mittently opened and closed and substan-
tiaily constant voltage thereby automatic-
ally maintained across the remainder of the
lamps. ) | | |

9. The combination of a plurality of
lamps connected in series, 2 vegulating lamp
in ecircuit therewith, an electromagnet n
shunt with said series of lamps and a vibra-
tory conductor for automatically varymy the
voltage across said regulating lamp to main-
tain substantially censtant current in the
other lamps. | / S

10, The combination with the power con-
ductors of a traction systein, a plurality of
lamps connected across said conductors, an
electromagnet in shunt with said lamps and
2 vibrator in parallel with at least one of
said lamps for autematically reguluting the
voltage on the ofhwer lamps. ]

L -

11. The combhination with conductors ot a
traction system, of a plurality of series Cly-
cuits connected between saild conductors each
containing a plurality ot Jamps, 2 vibrating
regulator, and automatic means for aryu

—_—
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12

the resistance in parallel with said vibrating
venylator to corregpond with the number of

lips 1n ope a 1011, | | |

- 12, The combination with a power circmt
sioject to mterial changes 1n voltage, &

plirality of lamps receiving energy there- |
{rom, a vibrating member for regilating the

voltage on said lamps, @nd meais for auto-

matically varying the resistance in parallel

with said vibrating mcmber to corrvespond

with the number of hunps n cireut. i

13. The combination of a souree of power, |

. civeuit supplied therefrom containing a |

— ——ar —
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fating the effective voltage ob sada i,

Y
and means for diseondinuing the regulating
action upon cessation of curventin tne lanips.
i4. The combination of a pluraliy ot cir-
cuits each containing lamps 1) series; Means
for regulating the effective voltage on Lanips
in each of said eivcuits, and automatic means
for discontinuing the regulating action on
any one of said civeuits upon cessation of cur-

' vent in that cireust.

[P

15. The combination of a lump clrentt con-
taiming o plarvality of lamps, a device 1n CIT-
cuit with said famps, means for periodically
chuntiue said device. and means for UES
sontimung the periodic shunting of said de-
vice upon cessation of current m sald cir-
Ciiit, } ,
16. The combination of a cireit contain-
ing lamps to be regulated, a device 11 said
cirenit possessing resistance, means for vary-
ing the ~ffective drop In veltage across said

deviee, and automatic means for lnterrapt-

ing the action of the first mentioned means.

17. The combination of a circuit contain-
ing a plurality of lawps series, o regu-
lating lamp also in said ¢ ity 2 vibirator
for periodically shopt circuiting or shunting

said regulating lamp, and a cut-out for 111~

ferrupting o connection between said vi-
brator and said regulating lamp. |

8. The combination of a plurality of
‘ohting  cireuits  connected 10 the =ame
source of powed, lamps in each of satd ¢1r-
cuits, a regulating lamp b each circeutl, a
device for varying the voltage consumed by
the reonlating lamps, and means for discon-
necting any one of said cireuits from said
device upon cessation of current in sd eir-
cuit. |

19. The combination with a source of
power stthieet Lo substantial fluefiations m
voltaee, of a plurality of Hehting cireuits

i'ﬁnl'}pl_i(?fl with energy therefrom and each

containing Jamps i serles, and a single
vibratory nieans for regulating the voltage
qeross sonie of sad lamps to mainiain sub-
stantially  constant Jight from the other
lamps. S o

o witness whereof, T have hereunto set
my hand this 8th day of January, 1907, -

AVIPAGNUS UNGIER.
SWitnesses: |

Brxganin 13, TTornr.
ITrrnew ORroro.
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