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To all whom it may conceri:

Beit known that I, WirLiam L. Briss, a citi-
zen of the United States, residing at Brooklyn,
in the county of Kingsand State of New York,
have invented new and useful Improvements
in Train-Lighting Systems, of which the fol-
lowing is a full, clear, concise, and exact de-
seription, reference being had to the accom-
panying drawing, forming a part of this speci-
ication. | :

The present invention relates to improve-
ments in lichting svstems which are especially
adapted to be employed for lighting cars or
other units of transportation by electricity.

The particular form of system to which the
present invention relates is especially adapted
to be employed for lighting a train of cars.
Each car in the train is equipped with a stor-
age battery and lamps, and a single genera-
tor, which is driven by an axle or similar
means, furnishes current to all of the cars.

The presentapplication sets forth and claims
a modification of an invention which 1s dis-
closed in an application filed by me June 16,
1904, Serial No. 212,335.

According to the present invention an ex-
citer is provided for the purpose of regulating
the generator.

The accompanying drawing illustrates a
system which will be explained for the pur-
pose of disclosing the present invention. It

will of course be understood that the system

illustrated in said drawing may be changed

in many ways without departing from the in-

vention and, furthermore, that the drawing
illustrates merely sufficient features of the
system to disclose the invention.

The generator which furnishes current for
lichting the cars is preferably carried by the
tender of the locomotive; but 1t may be car-
ried by another unit of the train. It 1s pret-

erably provided with an armature 1, which 1is
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geared to an axle. 1t is also preferably pro-
vided with a shunt field-winding 2 and a dif-
ferential field-winding 3. The current for
energizing the shunt field-winding 2 1s fur-
nished by the generator; but the current for
exciting the differential field-winding 3 1s fur-
nished by an exciter, which may be provided
with an armature 4 and a field-winding 5, the

differential field-winding being connected to

the exciter-armature. The exciter may be
driven by a motor, which is preferably pro-

vided with an armature 6 and a shunt field-
winding 7. The exciter field-winding 5 18 55
preferably connected in circuit in series with
armature 1 of the generator. The strength
of the field-winding 2 is always greater than
that of the field-winding 8. Throughout the
train may extend a train-line, which is pref- 6o
erably composed of conductors 8, 9, and 10.
The conductors 9 and 10 are preferably con-
nected to the generator at the forward end of

the train by supply-mains 11 and 12, and the
conductors 8 and 9 are preferably connected 65
to each other at the rear end of the train by

a conductor or jumper 13.

The equipment which is provided for each
car will now beexplained. Thedrawing illus-
trates equipments for two cars, and as both 7o
equipments are alike reference will be made
to a single car in explaining the same. Iach
car preferably carries a storage battery 14
and lamps 15. The storage battery and the
lamps are connected to a local circuit, which 75
may be composed of conductors 16 and 17,
said storage battery being arranged In one
parallel branch of said local circuit and said
lamps in another. The local circuit may be
connected across the train-line, the local main 8¢
16 being connected to the train-line 10 and
the local main 17 being connected to the train-
line 8. As the length of the circult between
cach local circuit and the generator is the
same, equal voltages will prevail upon each 85
car. 'The lamp branch of the local circult is
preferably provided withaswitch 18, by which
the circuit of the lamps may be opened and
closed. The local circuit is preferably pro-
vided with an automatic switch for connect- go
ino the storage battery and the lJamps to the
oenerator and disconnecting the same there-
from. The automatic switch may bz pro-
vided with stationary contacts 19 and 20 and
a movable contact 21. The movable contact 95
is preferably carried by a plunger 22, which
is actuated by windings 23 and 24 to open and
close theswiteh. The winding 23 is preferably
connected across the local cireuit between the
switch-contacts and the train-line, and the oo
winding 24 is preferably connected to the lo-
cal circuit in series with the switch-contacts
and the storage battery. The shunt-winding
23 will cause the switch to close whenever the
voltage of the generator equals that of the ros
storage battery, and while the switch remains
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closed the series winding 24 will be energized |
S0 long !

by the currvent in the local cireuit.
as the genecrator sends current through the
local circuit the series winding will assist the
shunt-winding in keeping the movable con-
tacts firmly in engagement with the station-
ary contacts; but whenever the storage bat-
tery sends current through the local circuit,
as occurs when the voltage of the generator
falls below that of the battery, the series
winding will oppose the shunt-winding, and
thereby cause the switch to open.

When the generator is in operation, cur-
rent will flow from the positive terminal of
the generator, through the supply-main 11,
train-line 9, and jumper 13, to train-line 8,
thence dividingly through the local circuits,
and finally through train-line 10, supply-main
12, and exciter field - winding 5 to the nega-
tive terminal of the generator. If the vol-
tage of the generator be substantially equal
to that of the storage battery, the generator
and the battery will cooperate in furnish-
ing the current for operating the lamps: but
if 1t be greater than that of the storage bat-
tery the generator will furnish the entire
current for operating the lamps, and in addi-
tion 1t will furnish current for charging the
storage battery. It being assumed that the
latter condition exists, current will flow in
the local circuit of each car from the loca
main 17 through switch-contacts 19, 21, and
20, thence dividingly through the lamp branch
and the battery branch of the local cireuit to
the local main 16. When the generator be-
comes 1noperative, the automatic switeh will
open, and thus prevent the storage bhattery
from discharging current onto the train-line.
and the current for operating the lamps will
be furnished by said battery. Whenever the
speed of the generator increases, the current
in the exciter field-winding 5 will increase,
thercby causing the exciter to increase the
current which it sends through the differen-
tial field-winding 3, and then the resultant
strength of the generator field-windings will
be decreased, and likewise upon a decrease in
the speed of the generator the current in the
exciter field-winding 5 will decrease, thereby
causing the exciter to decrease the current
which it sends through the differential feld-
winding 3, and then the resultant strength of

the generator field-windings will be increased. |

The strength of the field-generator will there-
fore vary inversely as the speed of the gen-
erator varies, and in consequence the output
of the generator will be confined within sate
limits notwithstanding the excessive varia-
tlons in the speed of the armature of the gen-
erator. Inasmuch as the current for chare-
Ing the storage battery will increase in almost
direct proportion to the rise in voltage of the
generator above the normal voltage of said

battery, the exciter-field 5 will be subjected to
05 considerable variations in current upon slight |
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variations in the speed of the armature 1, and
in consequence it will be very effective in
causing the exciter to regulate the generator.

It will be understood that the exciter may
be of different forms and that it may be ar-
ranged in various ways to regulate the gen-
erator. |

From the local circuit of each ear to one of
the terminals of the generator extends a shunt-
circult 25, which passes around the exciter
held-winding 5. Fach shunt-cireuit is pref-
erably provided with a variable resistance 26,
which may be composed of a series of resist-
ance-plates, of carbon or other suitable ma-
terial. These resistance-plates are placed in
contact with each other, and the pressure be-
tween the same is regulated by an electro-
magnet 27, which preferably attracts a core
28. The electromagnet 27 is preferably ar-
ranged in the lamp branch of the local cir-
cutt. T'ne shunt-circuits of the several cars
are arranged 1n parallel, and the same divert
current from the exciter field-winding 5.

The current which the generator delivers
depends upon the number of carsin the train.
Whenever cars are added to the train, the out-
put of the generator will increase, and like-
wise whenever cars are taken from the train
the output of the generator will decrease.
Moreover, whenever the number of lamps in
operation in any-car is increased, the output
or the generator will increase, and likewise
whenever the number of lamps in operation
in any car 1s decreased the output of the gen-
erator will decrease. The outputof the ven-
erator will therefore vary in accordance with
the demands for current. It may be assumed,
where there are two cars in the train. asillus-
trated in the drawing, that the generator de-
livers seventy amperes, thirty-five amperes
being distributed to each car.  When a caris
added to the train, the output of the genera-
tor will increase to one hundred and live am-
peres, and when one is taken from the train
1t will decrease to thirty-five amperes. It
may be further assumed that in each car
twenty amperes are consumed by the lamps
and fitteen amperes are delivered to the stor-
age battery. If the number of lamps in op-
eration be increased until thirty-five amperes
are consumed thereby, the output of the oen-
erator will increase until fifty aniperes are
distributed between the storage battery and
the lamps. The current for charging the
storage battery will therefore remain fifteen
amperes notwithstanding the variations in the
current consumed by the lamps. Whenever
the number of cars in the train is changed,
an additional shunt-cireuit 25 will be placed
around the exciter field-winding 5 for each
car which is added to the train, or one of the
parallel shunt-circuits 25 will be removed
from around said field-winding for each car
which is taken from the train.  These changes

in the number of parallel shunt-cireuits will
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so change the portion of the output of the

by confine the output thereof within prear-

cenerator which is carried around the exciter | ranged limits, said exciter being provided

field-windine 5 that no substantial change
will result in the current in said field-wind-
ing from the change in the number of cars.
Whenever the number of lamps in operation
in any car is increased, the current in the
electromagnet 27 will increase, and then said
magnet will cause the resistance 26 to be de-
creased, and likewise whenever the number
of lamps in operation in any car is decreased
the current in said magnet will decrease, and
then said magnet will cause the resistance 26
These variations 1n the re-
sistance 26 cause the shunt-circuit 25 to so
vary the current which is carried around the
exciter field-winding 5 that no substantial va-
riation results in the current in said winding
from the changes in the number of lamps.

The current in the exciter field-winding 5 will

therefore remain substantially constant so
long as the speed of the generator remains
constant notwithstanding changes in the
number of cars in the traln and in the num-
ber of lamps in operation in any car. If the
exciter field-winding 5 were subjected to va-
riations in current upon changes in the num-
ber of cars in the train, it would cause the
exciter to so alter the resultant strength of
the generator field-windings 2 and 3 that the
aenerator would be incapable of delivering
sufficient current for a larger number ot cars,
and it would perhaps deliver an excessive cur-
rent for a lesser number of cars. Moreover,
if the said exciter field-windings were sub-
jected to variations in current upon changes

in the number of lamps in operation 1n any

car it would further cause the resultant
strength of the field-windings 2 and 3 to be
so altered that the generator would be inca-
pable of maintaining constant current for

charging the storage battery at constant speed

of the generator-armature.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 15— |

1. In a train-lichting system, in combina-
tion, a generator driven at a variable speed, a
storage battery and translating devices carried

“upon each of a plurality of units of the train

and connected to said generator, an exciter
operatively arranged in circuit with said gen-
erator to regulate the same and thereby con-
fine the output thereof within prearranged

limits, and means for preventing said exciter

from altering the regulation of said generator
upon changes in the number of cars in the
train and in the number of translating devices
In operation.

9. In a train-lichting system, in combina-
tion, a generator driven at a variable speed, a
storage battery and translating devices carried
upon each of a plurality of units of the train,

an exciter operatively arranged incircuit with

said generator to regulate the same and there-

with an electromagnetic winding for control-

being arranged in circuit to be subjected to
variations in current upon variations in the
speed of said generator, and means for pre-
venting said winding from being subjected to
such variations in current as result from
changes in the number of cars in the train and
in the number of translating devices 1n oper-
ation In any car. .

3. In a train-lichting system, in combina-
tion, a generator driven ata variable speed and
provided with a shunt field-winding and a dit-
ferential field-winding, said shunt field-wind-
ing being connected across the terminals of
the armature of said generator, an exciter tor
regulating said generator to confine the out-
put thereof within prearranged limits, the
armature of said exciter being connected to
said differential field-winding and the field-
windine thereof being connected in circult In
series with the armature of said generator, a
storage battery and translating devices car-
ried upon each of a plurality of units of the
train, and means for preventing said exciter
Geld-windine from being subjected to such
variations in current as result from changes

in the number of cars in the train and in the

number of translating devices in operation 1n
any car. | |

4. Tn a train-lighting system, in combina-
tion, a generator driven ata variable speed and
provided with a shunt field-winding and a dif-
ferential field-winding, said shunt field-wind-
ing being connected across the terminals of
the armature of said generator, a main circult
extending from said generator, a storage bat-
tery and translating devices carried upon each
of a plurality of units of the train and con-
nected to said main circuit, an exclter opera-
tively arranged in cireunit with sald generator
to regulate the same and thereby confine the
output thercot within prearranged limits, the
armature of said generator belng connected
to said differential field-winding and the field-
winding thereof being connected in said main
circnit in series, a motor for driving said ex-
citer, said motor being connected to sald main
circuit, and means for preventing said exciter
feld-windine from being subjected to varia-
tions in current upon changes in the number
of carsinthe trainand in the number of trans-
lating devices in operation In any car. |

5. In a train-liehting system, in combina-
tion, a generator driven at a variable speed, a
storage battery and translating devices carried
apon each of a plurality ot units of the train
and connected to said generator, an exciter
operatively arranged in circuit with sald gen-
erator to regulate the same and thereby con-
fine the output thereof within prearranged
limits, said exciter being provided with an elec-
tromagnetic winding for controlling the op-

3
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cration thereof,a shunt-circuit extending from
each of sald units and passing around said
winding, and means for causing the current in
sald shunt-circuits to so vary upon changes in
5 the numberof cars in the train and in the num-
ber of translating devices in operation in any

car as to prevent substantial variations in the

“current in said field-winding.
- 6. In a train-lighting system, in combina-
10 tlon, a generator driven at a variable speed, a
storage battery and translating devices carried
upon each of a plurality of units of the train
and connected to said generator, an exciter
operatively arranged in circuit with said gen-
15 erator to regulate the same and therebhy con-
fine the output thercof within prearranged
limits, said exciter being provided with a field-
winding for controlling the operation thereof
and said winding being connected in cireunit in
20 series, a shunt-circuit extending from each of
sald units to said generator and passing around

sald field-winding, and antomatic means for
rarying the resistance of said shunt-circuits

upon variations in the current consumed by

25 sald translating devices. |
7. In a train-lighting system, in combina-
tion, a generator driven at a variable speed, a
main circuit extending from said generator, a
local circuit arranged upon each of a plurality
30 of units of the train and connected to said main
circult, a storage battery and translating de-
vices connected to each local circuit, an exeiter
operatively arranged in circuit with said gen-
erator to regulate the same and thereby con-
35 hline the output thereof within prearranged
limits, said exciter being provided with a field-
winding for controlling the operation thereof
and said field-winding being arranged in cir-
cuit in series, a shunt-circuit extending from
40 each local eircuit to said generator and pass-
1ng around said field-windine, and means for
automatically varying the current in said

shunt-circuits upon variations in the current

~consumed by said translating devices.

8. In a train-lighting system, in combina-
tion, a generator driven at a variable speed and
carried upon one of the units of the train, a
storage battery and lamps carried upon an-
other unit of the train and connected in cir-

50 cuit with sald generator, an exciter operatively
arranged 1n circuit with said generator to reg-
ulate the same and thereby confine the output
thereof within prearranged limits, said exciter
being provided with a field-winding for cor-
trolling the operation thereof and said wind-
Ing being arranged in circuit in series, ashunt-
circult extending from the last-mentioned unit
to the first-mentioned unit and passing around
sald field-winding, and means for automatic-
ally varying the current in said shunt-circuit
upon variations in the current consumed by
the lamps. -
9. In a train-lighting system, in combina-
- tlon, agenerator driven ata variable speed and

45
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storage battery and lamps carried upon an-
other unit of the train and connected in circuit
with said generator, said storage hattery be
ing arranged in one parallel branel eircuit and
said lamps in another, an exciter operatively
arranged in cireuit with said generator to reou-
lave the same and thereby confine the output
thereof within prearranged limits, said exciter
bemg provided with.a field-winding for con-
trolling the operation thereof and said wind-
ing being arranged in circuitinseries, a shunt-
circuit extending from the last- mentioned
anit to the first-imentioned unit and passine
around said field - winding, a variable resist-
ance arranged in said shunt-cireuit, and an
electromagnet arranged in the lamip branch
circult and controlling said resistance.

10. In a train-lighting system, in combina-
tion, agenerator drivenat a variable speed and
carried upon one of the units of the train, said
generator being provided with a shunt field-
winding and a differential field-windine and
sald shuntfield-winding being connected across
the terminals of the armature of said gencra-
tor, an exciter operatively arranged in cireuit
with said generator to regulate the same and
thereby confine the output thereof within pre-
arranged limits, the armature of said exciter
being connected to said differential field-wind-
g and the field-winding thereof beinge con-
nected 1n cireuit in series, a local circuit ar-
ranged upon another unit of the train and
connected to said generator, a storage battery
and lamps cornected to said local circuit, said
storage battery being arranged in one parallel
branch of said local circuit and said lamps in
another, a shunt-circuit extending from said
local circuit to said generator and passine
around said exciter field-windine, and means
for controlling the current in said shunt-cip-
cuit, said means being provided with an elec-
tromagnet for controlling the operation there-
of and said electromagnet being arranged in
the lamp branch circuit.

11. In a tramn-lighting system, in combina-
tion, ageneratordriven ata variable speed and
carried uponone of the units of the train, said
generator being provided with a shunt field-
winding and a differential field-windinge and
sald shunt field - winding being connected
across the terminals of the armature of said
generator, a local circuit arranged upon an-
other unit of the train and conneccted to said
generator, a storage battery and lamps con-
nected to said local circuit, said storage hat-
tery being arranged in one paralle]l branch of
said local circuit and said lamps in another.
automatic means for connecting said storage
battery and said lamps to said generator and
disconnecting the same therefroni, an exciter
operatively arranged in circuit with said ocn-
erator to regulate the same and thereby con-
fine the output thereof within prearranged
limits, the armature of said exciter being con-
nected to said differential field-winding and the

ye-
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field-winding thereof being arranged in'circuit
in series, means for driving said exciter, a
shunt-circuit extending from said local circuit
to said generator and passing around said ex-
citer field-winding, a variable resistance ar-

‘ranged in said shunt-circuit, and an electro-
‘magnet for controlling said variable resist-

ance, sald magnet bemcr arranged 1n thel&mp
bléLI'lCh of smd local circuit.

tion, a generator driven ata variable speed, a
storage battery and lamps carried upon each

of a plurality of units of the train, an exciter

operatively arranged in circuit with said gen-
erator to reo‘ulatu the same and thereby con-
ine the output thereof within prearranged
limits, said exciter being provided with an
electromagnetic winding for controliing the
operation thereof and sald winding belng ar-
ranged in eircuit in series, a shunt-circult ex-
tending from each of said units to said gen-
erator and passing around sald field-winding;,
and means for varying the current in said
shunt-circuits upon changes in the number of
Jamps 1n operation 1n any car.

18. In a train-lighting system, in combina-
tion, a generator driven at a variable speed, a
storage battery and lamps carried upon each

of a plurality of units of the train and con-

d storage battery
being arranged in one parallel branch circuit
and said lamps in another, an exciter opera-
tively arranged in ecircult with said generator
to regulate the same and thereby confine the
output thereot within prearranged limits, said
exciter being provided with afield-winding for
controlling the operation thereof and sald
winding being connected in circuit in series,
a parallel shunt-circuit extending from each
of said units to said generator and passing
around sald field-winding, a variable resist-
ance arranged in each shunt-circuit, and an
electromagnet arranged in each lamp branch
circuit and controlling the variable resistance
upon the unit of the train therewith.

14. In-a train-lighting system, 1n combina-
tion, a generator driven at a variable speed
and provided with a shunt field-winding and a
differential field - winding, said shunt field-
winding being connected across the terminals
of the armature of said generator, a main cir-
cuit extending from said generator, alocal cir-
cuit arranged upon each of a plurality of units

nected to sald generator, sa

of the train and connected to said main cir- .

- of said local circuit and
an exciter operatively arranged in circuit with

' being connected to said differential fie
12. In a train-lighting system, in combina- |

ranged in each local circuit, said storage

o

cuit, a storage battery and translating devices
arranged in each local circuit, said storage
battery being arranged in one parallel branch
sald lamps 1n another,

said generator to regulate the same and there-
by confine the output thereof within prear-
ranged limits, the armature of said exciter
d-wind-
ing and the field thereot being arranged 1n
said main circuit in series, means for driving
said exciter, a shunt-circult extending from
each local circuit to said generator, means for
controlling the current in each shunt-cirecuit,
said means being provided with an electro-
magnet for controlling the operation thereof
and said magnet being arranged in the lamp
branch circnit upon the unit of the train there-
with.

15. In a train-lighting system, in combina-
tion, a generator duven at a variable speed
and provided with a shunt field-winding and a
differential field-winding, a main circuit ex-
tending from said generator, a local circuit
arranged upon each of a plurality of units of
the train, a storage battery and lamps ar-
bat-
tery being arranged in one parallel branch of
said local circuit and said lamps in another,
automatic means for connecting said storage
battery and said lamps to said generator and
disconnecting the same therefrom, an exciter
operatively arranged 1n circult with said gen-
erator to regulate the same and thereby con-
fine the output thereof within prearrangecd
limits, the armature of said exciter being con-
nected to said differential field- wmdmo and
the field-winding thereotf being connected in
sald main cilcult in series, ashunt ~clreult ex-
tending from each local circuit to said gen-
erator and passing around sald field-winding,

a variable resistance arranged in each shunt-

circult, an electromagnet arranged in each
lamp branch circuit and controlling the vari-
able resistance upon the unitof the train there-
with.

In witness whereof I have hereunto sub-
seribed my name in the presence of two wit-
nesses.

WILLIAM L. BLISS.

Witnesses:
J. N. ROBERTSON,
Epwin B. H. Toweg, Jr.
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