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To all whom 1t moy concern:’

Serial No, 351,586,

10sp0(iu elv by the switches 1 and 2 through
Be it known that T, Maexuvs Uxcer, a | which conniection may be established with
citizen of the United States, residing at | the conductor 3 on the trolley side of the
Schenectady. county of Schenectady., State power clrenit. Each of thow (’loﬂlh of
5 of New York, have tnvented certain new Lunps comprises two series cireuits 4 and 5. 60
and useful llh})l()\lﬂl(‘ll[\ in Lighting Sys- | Iive ]f\mps arve included in each series cir-
tems, of which the following Is a specifiea- | cuit. . The Iast or fifth lamp of each series
tion. , (mm(. namely Tamps 6, 7, 8 and 9, are the
 This invention relates to an eleetrie Hghi- | lamps which ave periodically short cirenited

1o g syatem snitable for use in streetl cars and | 1o keep proper voltage on the other famps of 65
i other places where the voltage of the cir- | the system. These regulating lamps consti-
cuit is Hable to vary through a relatively | tute l'gl;, elving yesistances in series with
great range. the other Tamps of the ear. The regulating

The ordinary areangement of  electrie | or vibratory nm'hmu\m comprises an elec

15 lights on a sireet car includes one or more tromagnet 10 provided with a contact arm 70
groups of lamps connected in series between | or vibrator 11 which serves {o periodically
ground and the trolley side of the electrical | short civeuit the vegulating tamps of the va-
cirenit.  For trolley cireuits -operating at | rious series civenits. As it is desirable to
say 450 volts the series cireuit usnally in- regulate the voltage on the lamps independ-

20 cludes five lamps. In case of an overlond | ently of the number of lamps in cireuit, I 75
on the trolley etrenit. sueh as may ovenr | have provided four automatic cut ouls 19
when the ear iz climbing a steep grade or | 13, 14 and 15, arranged x(,snoch\d\ in the
when the trotley hlcdmm ave nmdoqlmtv for | four series groups and serving to place the
the serviee demanded, the voltage of the sys- | five regulating L amps in p(n‘\ll('l when all

25 tem may drop oft fifly or even one hundred the s of & car are in use, and also serv- 80
volts.  Nuch a decrease in voltage, or even ing to cut out the regulating lawmp of any
one of considerably less nmamtude. will ])alll(‘lll RS 1es 1n case the s\\ltch conlrol-
case a great change in the ]x;.ht given out | ling that series is open or the cireuit incom-
}w the Lxmps of the ear. plete beeause of o broken lamp.  The regu-

30 According to wmy invention. automatl(, fating mechanism thus operates to pulodm- 85
means are provided for periodically short | ally short cireuit one Tamp in case only one
circuiting one of the lamps of the series cir- | series of lTamps is in use, or two lamnps for
cuit, ﬂm\muoa%mo the voltage on the other | two series. or foar lamps for fotir series.
four lamps.  In case the line \olta% 1s very | The regulating mechani=m when once ad-

35 Jow the automatic means keeps The - fifth justed 1s entively suitable for auny condition 90
lamp short circuited all, or practically all, | arising in ordinary practice. " Tn order that
of the e and thus puts the full line vol- | the vegulating wechanisn may not contimie

“tage on the other lamps, but if the voltage | to vibrate when all the lamps ave tirned off,
is only slightly below normal line vo]tawo T provide a cut out 16 in the ground con-

40 the automatic means nbrltw at such a 1,t(, nection of the lamps so .nmnoud that when 95
that the fifth lamp is'in cireuit the greater | no current is flowing through The lamps the
part of the time. : cireuit of the 1(,0'(1]([11! i\ dcdmnmmm( will

It is cowmmon practice to arrange the | be open and the Vibr: atory arm or cont(mt 11
Tamps of street ears in two groups, ea wch con- | will not vibrate.

45 sisting of two series of five lamps each, and Ifig. 1 shows the various switches and 100

1 havg therefore adopted such a system of _\flbratmg contacts when the lmmp cirenits
ar wiring for purposes of llastration. are open. If the main lamp switch 1 is
In the (h'm'mns forming a part of this | closed, current flowing through the electro-

specification. I*lnnre 1 is a diagrammnatic nmgnets 12 and 13 will cause them to attiact _

50 representation of the lamip circuits and of | their ‘respective armaturves 17 and 18 and 105
the regulating mechanism; Fig. 2 is an ele-'| thus throw the regulating lamps ¢ and 7 in
vation of the 1egulat1no l‘unpx “and cut- outs; | parallel with- the vibr 1tory arm 11, The
and IFig. 3 is an end elevation of the same.. current will also energize electromagnet 16

The lighling system illustrated in Kig. and cause it to attract its armature 19 and
55 comprises two. groups of lamps contlmled thereby complete the cireuit through electro- 110
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magnet 10 and set arm 11 in motion. So
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long as the arm 11 remains in contaét with
conductor 20, the full voltage of the traction
system will be impressed across the four
lamps of each series, but this voltage will be
sufficient 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 groups
of four. When the arm 11 moves out of con-

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-

- mits the return of arm 11 to its initial posi-
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tion. If the voltage is low electromagnet 10
is relatively weak and vibratory 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
electromagnet 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 muhner of ussein-
bling the various elements described in con-
nection with, Iig. 1. The main lighting
lamps of the car arc not shown, but the
four regulating lamps 6, 7, 8 and Y are
mounted on a singlé panel 22 suitable for
mounting in any convenient place in the
car.  The aulomatic cut-outs 1%, 18, 14 and
15 may be of ordinary type as shown, pro-
vided with armatures 28 carried on-conduc
tive strips or springs 24. The series cut-out
16 is of similar type, but the vibratory regu-
lator is preferably more delicate in adjust-
ment and capable of greater. regulating
range.

This regulator may comprise an !
clectromagnet 10 having a movable core 25 |

held in position by a set screw 26. The vi- :

bratory ‘arm of contacl inember 11 carvies
an armature 27 and is pivotally supported
to a rigid-standard 28 to which it is electrie-
ally conneeted by a flexible conduclor 29.
The downward movement of this vibrutory
arm may be regulated by adjusting the serew
30, and the upward movement may he regu-
Iated by a spring stop 31 held in position by
suitable adjusting means 32, "This stop
serves also as means for conipleting the eir-
cuit through the vibratory arm 11 accord-
ing to the general scheme illustrated dia-
grammatically in Fig. 1. Suitable adjust-

ing means 33 are provided for regulating the
{ension of gpring 21.
To avoid complications in the drawings,
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| stantlally constant ilhmiination by the re-

053,404

the electrical connections have been omitted
from Figs. 2 and 8 but the several parts bear
the same reference numerals as the corre-
sponding parts in Iig. 1, to which reference
may therefore be conveniently made for
details of the circuit used. .
" This system of lamp regulation is appli-
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, 18— .

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 Jamps 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 series with said lamps, and
viprating means responsive to variations in
voltage on said source for automatically
regulating the voltage across said resistance
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to maintain substantially constant light from

said lamps.

3. The combination with a circuit and an
electric lamp cennected across jsaid cireuit,
of a resistance in series with said lamp, and
current responsive regulating means con-
nected across said circuit to intermittently
cut said resistance out of circuit in response
to variations of voltage on said circuit and
thereby maintain said lamp at substantially
uniform brilliancy,

4. The combination with an electric lamp
connected across a cireuit, of a resistance in
series with said lamp, a vibratory contact
for intermittently short-circuiting said re-
sistance, and an eclectromagnet connected
across sald circuit and arranged to vibrate
said contact in response to voltage across
said eireuit.

5. The combination with a civeuit and an
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electric’ lamp connected across said cireuit, .

of a resistance in series with said lamp, an

‘clectromagnet connected across said circuit

in series with said resistance, and a vibratory
armature for said electromagnet arranged
to control a shunt circuit around said resist-
ance. -

6. The combination with a main circuit,
and a plurality of lamps connected in series
across said cireuit, of a vibratory contact for
controlling a shunt circuit arouud part of
said 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
cireuit and is controlled to.maintain sub-

mainder of suid lamps.
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. contact actuating means dependent on cur-

10

15

* ghunt civenit and responsive to said electro-
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" plurality of

7. The combination with & main civeuit |
and s plurality of lamps connected in s i
across said circuit, of a vibratery eontact ar-
ranged to intermittently open and close a
shunt circuit around one of said lamps, and

vent, and connected across sald main cireuit
in series with said lamp whereby said con-
tact is vibrated to mainfain constant voltage
across the remainder of the lamps.

8. The combination with 2 main cireuit-
and a plurality of lamps connected across |
said cireuit, of an electromagnet connected
across said circuib in series with one of said
lamps, & short civcuib arcund the lamp with
which said electromagnet is in series, and 2
vibratory armature connected to control said

magnet, whereby said shunt® cireuit is 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, a regulating lamp
in circuit therewith, an electromagnet in
shunt with said series of lamps and a vibra-
tory conductor for automatically varying the
voltage across said regulating lamp to main-
{ain substantially constant current in the
other lamps. /

10. The combination with the péwer con-
ductors of a traction systern, a plurality of
lamps connected across said conductors, an
electromagnet in shunt with said lamps and \
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a vibrator in parallel with at least one of
said Jamps for autrruatically regulating the
voltage on the ofher lamps. |
11. The combination with conductors of a
traction system, of a plurality of series cir-
cuits connected between said conductors each |
containing o plurality of Jamps, a vibrating |
regulator, and automatic méans for varying
the resistance in parallel with said vibrating |
resulator to correspond with the number of |
Jamps in operation.
9. The combination with a power circalt |
wioject to muterial changes in voltuge, a '
faps recelving energy there-

Trony, a vibrating member for regulating the
voltage on said lamps, @nd means for auto-
matically vavying the rvesistance in parallel |
with said vibrating member to corvespond
with the number of lamps in cireuit. i
13. The combination of a sonree of power, |
a civenit supplied therefrom containing a |

:in series, meaus for regu-
: g the effective voltage on sald Tamps.
and means for diseontinuing the regulating
action upon cessation of curvent in the Taips.
14, The combination of a plurality of cir-
cuits each containing hunps 1 series, meaus
for regulating the effective voltage on luups
in sach of said civeuits, and antomatic means
for discontinuing the regulating action on
any one of said circuits upon cessation of cur-
rent in that civeuit. . :

15. The combination of 1 lamp cirenit con-
taining & plurality of lamps, a device in eir-
cnit with said lamps, means for periodieally
shunting said device, and means for dis-
continuing the periodic shunting of said de-
vice upon cessation of curvent in said ecir-
cuit, ,
. 16. The combination of a cirenit contain-
ing lawps to be regulated, a device in said
clrenit possessing resistance, meaus for vary-
ing the offcetive drop in voltage across satd

. . o
plurality of lann
1
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device, and automatic means for Interrapt-

ing the action of the first mentioned means.

17. 'The combination of a circuit contain-
ing o plurality of lamps n series, a regu-
lating lamp also in said ¢ wit, a vibrator
for periodically shout circuiting or shunting
said regulating lamp, and a cut-out for in-
terrupting o connection betwween said vi-
Drator and said regulating lamp.

18. The combination of a plurality of
ohting . cireuits connected to the same
source of powet, lamps in each of said cir-
cuits, a regulativg lamp in each circuit, a

device for varying the voltage consumed by

L the regnlating lamps, and means for discon-

neeting any one of said dreuits from said
deviee upon cessation of current in said eir-
cuit.

19. The combination with a source of
power subject to substantial fAuctuations in
voltage, of a plurality of lighting circuits
supplied with energy therefrom and each
coutaining lamps 1 series, and a single
vibratory nieans for regulating the voltage
aceross some of said lamps to maintain suh-
stantially constant light from  the other
lanmps. o

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

MAGNUS UNGER-
“ Witnesses: :
Bexsasun B ITonr.
ITerux Orroro.
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