
M. UNGER, 
LIGHTING SYSTEM, 

APPLICATION-FILED JAN, 10, 1907. 
958,404. - Patented Yar, 29, 1910, 

2 SEES-SET . 

S. 

O 
"N N 

WS) 

WZZ ZvZazazza, ZAZ1277/AR 
g)3, NS, . Ya? SZA, ZZYVA.A.A. 

t"a 2(6-(2-3 S. e Žes Zy 

s 
n & 

  

  

  



. UNGER. 
LIGHTING SYSTERE, 

APPLICATION FILED JAIS, 10, 1907, 

953,404. 2 stEETS-SHSET 2. 

42 
ZVV-AAZZZZ-. 

2/AVZ 

Patiented Staz. 29, 1910. 

24 3-M- ro, 
re 

-S 
vvZAZazzat, 

2. 8 

  



() 

5 

2) 

3K) 

of the time and thus puts the full line vol. 

40 

45 

UNITED STATES PATENT OFFICE. 
MAGNUs UNGER, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL ELECTRIC 

CONIR ANY, A CORPORATION OF NEW YORK. 

LIGHTING SYSTEVI. 

9:53, -2 ) . 
Application filed Janually 10, 1997, 

To all whom it it of concern: 
Be it known that I, AIAGNU's UNGER, a 

citize of the United States, residing at 
Schenectacly, county of Scle hectady. State 
of New York, have inveted certain levy 
and useful provenets in lighting Sys 
(es. 1) f which the following is a specifica 
tion. 

This invention relates to an electric light 
ig syste sitable for use in street cal's and 
ii) othel' laces where the voltage of the cir 
("tit is liable to vary through a relatively 
g'eit 'all ge. 

'i he ordinary arrangement of electric 
lights oil a street 'al' includes one or illo 1'e 
gros ()f la is collected in series between 
ground and the trolley sicle of the electrical 
circuit. Fol' trolley circuits operating at 
say () volts the series circuit usually in 
clides five lans. In case of all overload 
() the trolley circuit, such as may occur 
when the ca' is climbing a steep grade o' 
well the trolley feetler's are inadequate for 
the service cleandel, the voltage of the sys 
ten nay drop off fifty or even one lhundred 
volts. 
one of considerably less magnitude, will 
calise a great change in the light given out, 
by the lamps of the car. 
According to my invention, automatic 

means are provided for periodically short 
circuiting one of the amps of the series cir 
cuit, thus increasing the voltage on the other 
four lamps. In case the line voltage is very 
low the automatic means keeps the fifth 
lanlp short circuited all, or practically all, 
tage on the ouher lamps, but if the voltage 
is only slightly below. iiormal line voltage 
the autonatic means vibrates at such a rate 
that the fifth lamp is in circuit the greater 
part of the time. 

it is coulmon plactice to arrange the 
lans of street cars in two groups, each con 
sisting of two series of five lamps each, and 
I have therefore adopted such a system of 
'ar wiring for purposes of illustration. 
In the drawings forming a part of this 

specification. Figure 1 is a diagrammatic 
representation of the lamp circuits and of 
the regulating mechanism; Fig. 2 is an ele 
vation of the regulating lamps and cut-outs; 
and Fig. 3 is an end elevation of the same. 
The lighting system illustrated in Fig. 1 

comprises two groups of lamps controlled 
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Such a decrease in voltage, or even 
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l'espectively by the switches 1 and 2 through 
which connection may be established with 
the conductor 3 on the trolley side of the 
power circuit. Each of these groups of 
ians complises two series circuits 4 and 5. 
Five lamps are included in each series cir 
cuit. The last, or fifth lanp of each series 
circuit, namely lamps {3, 4, S and 9, are the 
lamps which are periodically short circuited 
to keel) prope 1 voltage on the other a nips of 
the syste. These regulating lamps consti 
tute light giving resistances in series with 
the other laps of the ear. The regulating 
or villatory mechanish comprises all elec 
t 'ollaget () provided with a contact airn) 
or virator 1 1 which serves to periodically 
short circuit the 'egulating amps of the va 
rious series circuits. As it is desirable to 
regulate the voltage on the lamps independ 
ently of the number of lamps in circuit, i. 
have rovided four automatic cut-outs 12, 
13, 14 and 15, a '1'anged respectively in the 
four series groups and serving to place the 
five regulating a lips ill parallel when ail 
the lalls of a cal' are in use, and also serv 
ing to cut out the regulating lamp of any 
particular series in case the switch control 
ling that series is open or the circuit incoln 
plete because of a loroken lamp. The regul 
lating necialism this operates to periodic 
ally short circuit one lamp in case only one 
series of lamps is in use, or two lamps for 
two series. or to: la naps for fot" series. 
The regulating mechanis) when once ad 
justed is entirely suitable for any condition 
arising in ordinary practice. In order that 
the regulating unechanish may not continue 
to vibrate when all the lams are turned ot, 
I provide a cut-out 1 (3 in the ground co 
nection of the lamps so a '1'anged that when 
no current is flowing through the lamps the 
circuit of the regulating electromagnet will 
be open and the vibratory arm or contact. 11 
will not vibrate. 

Fig. 1 shows the various switches and 
vibrating contacts when the lamp circuits 
are open. If the main lamp switch 1 is 
closed, current flowing through the electro 
magnets 12 and 13 will cause them to attract 
their respective armatures 17 and 18 and 
thus throw the regulating lamps 6 and 7 in 
parallel with the vibratory arm 11. The 
current will also energize electronaghet, 16 
and cause it to attract its armat une 19 and 
thereby complete the circuit through electro 
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magnet. 10 and set arm 11 in motion. So 
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long as the arm 11 remains in contact 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 1 
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. Y 

lating lamps in series therewith; this per 
mits the return of arm 11 to its initial posi 
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nection with. Fig. 1. 

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 
electronagnet 10 and the controlling spring 
21, the current through the main lamps of 
the cal' may be regulated to within a few 
hundredths of an ampere, and the light dis 
tributed by the four lamps of each series 
Inay be lunaintained substantially constant 
irrespective of variations in the voltage of 
the traction system. - 

Fig. 2 illustrates one mannel of assein 
bling the various elements described in con 

The main lighting 
the 

'(e. 
lamps of the car are not shown, but 
four regulating lamps (5, 7, 8 and 9 
lounted on a single panel 22 suitable for 

ino unting in any convenient place in the 
car. The automatic cut-outs 12, 13, 14 and 15 may be of ordinary type as shown, pro: 
vided with armatures 23 carried on conduc 
tive strips or springs 24. The series cut-out 
165 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 
electromagnet 10 having a movable cole 25 

When the alm 11 moves out of coln 
tact with the conductor 20 the energizing 
electromagnet 10 suffers a diminution of cur 
rent because of the introduction of the regu 

held in position by a set screw 26. The vi 
bratory arm of contact incumber 1 1 carries : 
an a 'mature 27 and is pivotally slipported 
to a rigid standard 2S to which it is electric 
ally connected by a flexible conductor 29. 
The downward moveulent of this vibratory 
art in may be regulated by adjusting the screw 
30, and the lip Wald Jil (, Venent lay be regit 
lated by a spring stop 31 held in position by 
stuitable adjusting leans 32. This stop 
serves also as lucans for contpleting the cir 
cuit through the vibratory arm 1 accord 
ing to the general Schelne illustrated dia 
grunmatically in Fig. 1. Suitable adjust 
ing means 33 are provided for regulating the 
tension of spiring 21. 
To avoid complications in the drawings, 

953,404 

the electrical connections have been omitted 
from Figs. 2 and 3 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. 
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, 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 lanps 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 series with said lamps, and 
virating 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 connected across said circuit, 
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 
uniforin brilliancy. - 
4. The combination with an electric lanp 

connected across a circuit, of a resistance in 
Series with said lamp, a vibratory contact 
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for intermittently short-circuiting said re. . . 
sistance, and an electromagnet connected 
across said circuit and arranged to vibrate 
said contact in 1'esponse to voltage across 
said circuit. 

5. The combination with a circuit and an 

10 

electric lamp connected across said circuit, . 
of a resistance in series with said lamp, an 
electromagnet connected across said circuit 
in series with said resistance, and a vibratory 
arnature for said electronagnet arranged 
to control a shunt circuit around said resist 

Ce. 

6. The combination with a main circuit, 
and a plurality of lamps connected in series 
across said circuit, of a vibratory contact for 
controlling a shunt circuit around part of 
said lamps, and contact vibrating means de 
pendent on cul'rent 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 illimination by the re 
mainder of said lamps. 
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contact actuating means dependent on cui 
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shunt circuit and responsive, to said electro 
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the resistance in parallel with said vibrating 

plurality of it ups l'eceiving energv tiere 3 

7. The coinibination with a main circuit, 
and a plurality of lamps connected in series 
across said circuit, of a vibratory contact, ar 
ranged to intermittently open and ciose a 
shunt circuit around one of said amps, and 
rent and connected across said inain circuit 
in series with said lamp whereby said con 
tact is vibrated to maintain constant voltage 
across the remainder of the lamps. 

8. The combination with a main circuit. 
and a plurality of lamps connected across 
Said circuit, of an electromagnet connected 
across said circuit in series with one of said 
lamps, a short circuit around the lamp with which said electromagnet, is in series, and a 
vibratory armature connected to control said 
magnet, whereby said shant" circuit is inter 
mittently opened and closed and Substan 
tially 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 
tain substantially constant current in the 
other lamps. A 

10. The combination with the power con 
ductors of a traction systein, a plurality of 
lanups connected across said conductors, an 
electromagnet in shunt vich said lamps and 
a vibrator in paralled with at least one of 
said lamps for auty ratically regulating the 
voltage on the olier lamps. 

11. The combination with conductors of a 
traction syster, of a plurality of Series cir 
cuits connected between said conductor's each containing a plurality of lamps, a vibrating 
regulater, and automatic means for varying 
regulator to correspond with the number of 
Jalips in operation. 

2. The combination with a power circuit 
siject to it ential changes in voltage, a 
from, a vibrating member for regulating the 
voltage on said allops, all meals for auto 
natically varying the resistance in pa'ale 
with said vibrati) g (iller to col'respoid 
with the number of Jaips in circuit. 

13. The combination of a solil'ce of power, 
a circuit supplied therefroii contail it is a 

i. & 

pirality of all as in series, lilea is foll regi 
iating the effective voltage on saici als, 
and leans for discritinuing the ''gulating 
action upon cessation of current in the laps. 

i4. The colnbination of a pitlality of cir 
cuits each containing ailips i) series, nearls 
for regitating the effective voltage oil laups 
in each of said circuits, and at (inatic lineans 
for discoltii ling the regulating action on 
any one of said circuits poll cessation of cli'- 
reint in that (ii'cuit. 

15. The coilbination of a li in circuit con 
taining a plurality of allips, a device in cir 
cuit with said lamps, means for periodically 
shunting said device. and means for dis 
continuing the periodic shunting of said de 
vice upon cessation of current in said cir 
cuit. 
. (3. The combination of a circuit contain 
ing alps to be regulated, a device in said 
circuit possessing resista))ce, neai is fol’ \'ary 
ing the effective drop in voltage across said 
device, and autoniatic means for iterript 
ing the action of the first mentioned means. 

17. The collabination of a circuit, contail)- 
ing a plurality of lamps it series, a regu 
lating lamp also in said C. it, a villator 
for periodically shot circuiting ol' shunting 
said regulating lamp, and a cut-out for in 
terrupting a connection between said vi 
bi'ator and said regulating lan). 

IS. The combination of a plurality of 
ghting circuits connected to the same 

source of powei, lamps in each of said cin'- 
cuits, a regulating lamp ill each circuit a 
device for varying the voltage colsuined by 
the regi?lating anps, a ti neas fol' disco 
lecting any one of said circuits foll Said 
device upon cessation of current in said cir 
cult. 

19. iiie ('tiliatio} with a solice of 
powei sa piect to sist a tial flictitations in 
voltage, of a plurality of lighting circuits 
supplied with energy there from and each 
containing an) is ill series, and a single 
vibratory neas for regulating the voltage 
across sole of sail : his to laintail) sub 
stantially constant light from the other 
la 1)s. . . in vitiess whereof. have lice into set, 
y laid this 8th clay of Jajary, 1907. 

A A (; N IS UN (ER 

Witnesses: 
IBENJAM IN 3. it: ,,. 
ELIN (OIroRD. 
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