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To all whomy it may conecern:
Be it known that I, Wirriasm L. Briss, a citi-

- zen of the United States, residing at Brooklyn,
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in the county of Kings and State of New York,
have invented new and useful Improvements
in Train-Lighting Systems, of which the fol-
lowing is a ftull, clear, concise, and exact de-
scription, reference being had to the accom-
panying drawing, forming a part ot this speci-
fication.
- The present invention relates to 1mprove-
ments in lighting systems which are espe-
cially adapted to be employed for lighting
cars or other units of transportation by elec-
tricity. |

The particular form of system to which the
present invention relates 1s adapted to be em-
ployed for lichting a train of cars, it beilng
provided with a smgle generator which fur-
nishes the current to light all of the cars 1n
the train. The generator must be capable of
varying the output thereof whenever the
number of cars in the train is changed, as
the demands for current will be increased
when cars are added to the train and the
same will be decreased when cars are taken
from the train.

It is the object of the present invention to
provide a train-lighting system which will
be suitable for hghting a train of cars. The

~ various other objects will be apparent from
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an explanation of the invention.

The present application sets forth and
claims a modification of an invention which
is disclosed in an application filed April 27,
1904, Serial No. 205,062. © According to the
present invention the generator is regulated
by an exciter to confine the output thereol
within prearranged limits. It is preferable
to provide each car In the train with an ex-
citer; bub it will be understood that a single

exciter may be employed to regulate the gen-.

erator so far as the broad features of this in-
vention are concerned.

The accompanying drawing 1liustrates a
system which will now be explained for the
purpose of disclosing the present invention.
it will of course be understood that the sys-
tem illustrated in the drawing may be changed
in many ways without departing from the in-
vention and, furthermore, that sald drawing
iHustrates merely sufficient features of the

system to diqclose the 1nvention.

The generator is preferably arranged upon

4, 5, and 6.

tor 11 being connected to the conductor 4.

the tender of the locomotive; but it may be
located elsewhere upon the train. The arma-
ture 1 of the generator is pr efelaaly coeared
to the axle, and the field thereof is preferably
provided with a shunt-winding 2 and a dit-
ferential winding 8. The shunt field-winding
is preferably energized by current delivered

from the generator, and 1t preferably initially
excites the field. The differential field-wind-

ing opposes the shunt field-winding, the shunt
field-winding always predominating 1n action.
The exciter which regulates the generator
turnishes the current for energizing the dif-
ferential field-winding. If the current in the
differential field - winding increases, it will
cause the field strength to decrease, and if it
decreases the reverse result will take place.
The train is preferably provided with a
train - line or main circuit which extends
through the cars or units thereof, said train-
line preferably being composed of conductors
The conductors 5 and 6 are pref-
erably connected to the generator at the for-

ward end of the train by conductors 7 and 8,

and the conductors 4 and 5 are preferably con-
nected to each other at the rear end of the tram
by a conductor or jumper 9.

The equipment which is installed upon each
car will now be explained. The drawing

1llustrates the equipment for two cars, and as
both equipments are alike reference will be

made to a single car in explaining the same.
The car 1s provided with a local circuit com-

posed of conductors 10 and 11 and arranged

being
and the conduc-
As
the length ‘of the circuit between the oenera-
tor: fmd each local circuit 1s the same, equal
voltages will be impressed upon the local cir-
cuits. The car carries a storage battery 12
and lamps 13, said storage battery and said

across the train-line, the conductor 10
connected to the conductor 6

lamps being arranged in the local circuit in
parallel. The lamp-circuit is preferably con-

trolled by a switch 14. The local circuit 1s
preferably controlled by an automatic switch,

which may be provided with stationary con-

tacts 15 and 16 and a movable contact 17. The

movable contact is preferably carried by a
plunger 18, which is actuated by electromag-
netic windings 19 and 20. The winding 19 1s
preferably arranged across the local circuit
between the switch-contacts and the train-line,
and the winding 20 is preferably arranged In
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the local eircuit in series with the switch-con-
tacts and the storage battery. The shunt-
winding 19 will cause the switch to close when-
cver the voltage of the generator equals that
of the storage battery. When the switch is
closed, the series winding 20 will be energized
by the current flowing through the local cir-
cuit, and while the generator sends current
through the local circuit the series winding
will assist the shunt-winding in keeping the
movable contact firmly in engagement with
the stationary contacts. Whenever the vol-
tage of the generator falls below that of the
storage battery, current will flow backward
through the local circuit from said battery,
and then the series winding will oppose the
shunt-winding, thereby causing the switch to
open. |

Kach car 1s preferably provided with an ex-
citer for regulating the generator, said exciter
preferably being provided with an armature
21 and a field-winding 22. One brush of the
exciter-armature is preferably connected to
the local main 10, and the other brush thereof
1s preferably connected to one terminal of the
generator differential field-winding by a con-
ductor 23. The other terminal of the differ-
ential field-winding is preferably connected to
the supply-main 8. The exciter field-winding
22 18 preferably arranged in the local cirecuit
in series with the storage battery and the
lamps; but it may be arranged in ecircuit in
other ways to attain the results which are
sought by the present invention. The arma-
ture of the exciter is preferably driven by a
shunt-motor, said motor being provided with
an armature 24 and a field 25 and arranged in
the local circuit across the mains 10 and 11.
1t will be understood that the exciter may be
of any form and that the same may perform

‘1ts function in various ways.

When the generator is in operation, cur-
rent will flow from the supply-main 7, through
conductor 5 and jumper 9, to conductor 4,
thence through the local circuit, and finally
throngh conductor 6 to supply-main 8. If
the voltage of the generator be substantially
equal to that of the storage battery, the cur-
rent for operating the lamps will be fur-
nished by the generator and the storage bat-
tery together; but if it be greater than that
of the storage battery the generator will fur-
nish the entire current for operating the
lamps and also the current for charging the
storage battery. It being assumed that the
voltage of the generator is greater than that
of the storage battery, current will flow in
each local circuit from local main 11 and
through the automatic switch, thence divid-
ingly through the storage battery 12 and the
lamps 13, and finally through the exciter
leld-winding 22 to the local main 10. When
the generator becomes inoperative, thereby
causing the voltage thereof to fall below that
of the storage battery, the automatic switeh

!
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will open, and thus prevent the storage bat-
tery from discharging current througeh the
generator. The storage battery will then
turnish the current for operating the lamps.

The output of the generator will tend to
vary as the speed thereof varies. When the
output of the generator increases, the cur-
rent flowing through the exciter field-wind-
ing will increase, thereby causing the exciter
to increase the current in the generator dif-
ferential field-winding 3, and if the voltage
of the generator decreases the current, in the
sald exciter field- winding will decrease,
thereby causing the exciter to decrease the
current in said differential field - winding.
The generator will therefore be regulated to
confine the output thereof within safe limits
notwithstanding the excessive variations in
speed to which it is subjected.

Inasmuch as the current delivered to the
storage battery will increase in almost direct

proportion to the rise in voltage of the gen-

erator above the normal voltage of the stor-
age battery the exciter field-winding 22 will
be subjected to considerable variations in cur-
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rent upon slight variations in the speed of

the generator.

When cars are added to the train, the out-
put of the generator will increase to supply
the increase in the demands for current, be-
cause new parallel circuits are placed across
the train line or main circuit, and likewise
when cars are taken from the train the same
will decrease, because parallel circuits are re-
moved from across the train-line of main cir-
cutt. The generator will therefore make the
output thereof commensurate with the de-
mand for current. It may be assumed where
two cars are in the train, as illustrated in
the drawing, that the generator delivers one
hundred amperes, fifty amperes being dis-
tributed to each car. When a car is added
to the train, the output of the generator will
increase to one hundred and fifty amperes,
and when a car is taken from the train it will
decrease to fifty amperes.

Inasmuch as the current in each local cir-
cuit 1s independent of the current which the
generator may send through the train-line to
the other local circuits the output of the gen-

~erator may vary upon changes in the number

of cars 1n the train without thereby causing
the current in the field-winding 22 to vary.,
and in consequence the action of the execiter
will be unaffected. I1fsaid windinge were sub-
jected to variations in current under such
circumstances, it would cause the exciter to
change the current in the differential field-
winding 3 to such an extent as to prevent the
generator from making the output thereof
sultable to the conditions. It will be under-

stood that the field-winding of the exciter
may be arranged in circuit in other ways to
be subjected to variations in current upon
| variations in the speed of the generator with-
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out being subjected to variations in current |

upon chanﬂ‘e% in the number of cars or units
1n the train.

The armatures of the several exciters
system are arranged incireuit in parallel with
each other, the same being placed collectively
in series with the differential field-winding of
the generator. Inasmuch as the combined
electric motive force of the several armatures

will be substantially the same as the individ-

ual electric motive force of any one of the
exciters, the number of cars in the train may
be changed without thereby causing the ef-
fect of the exciters in 16&111&1:111@ the oenera-
tor to be materially Varled |

It will be understood that many changes
may be made 1n the system illustrated 1n the
drawing without changing the results which
the present invention seeks to attain.

Having thus deseribed my invention, what
I claim as new, ancl deSlre to secure by Let-
ter% Patent, 15— ,

In a train-lighting system, in combina-

tion, a generator driven at a varlable speed,
an exciter for regulating said generator to
confine the outputthereof within prearranged
limits and provided with an electromagnetic
winding for controlling the operation therve-
of, said winding being arranged 1n circuit to
respond to variations incurrent without caus-
ing sald exciter. to prevent said generator
from varying the outputthereof uponchanges
in the number of units in the train, and a
storage battery and translating devices car-
ried upon each of a plurality of units of the
train and arranged in circuit with said gen-
erator in pa,mllel

2. In a tr mnehghtmg system, In combina-
tion, a generator driven at a variable speed
and pr ovided with a shunt field-winding and
a differential field-winding, said shunt field-
winding being energized by current from
sald generator, an exciter arranged in circuit
with said differential field-winding to vary
the current therein and thereby regulate said
generator to confine the output thereof within
prearranged limits, a motor for driving said
exciter, an electromagnet for controlling the
operation of sald exciter, said magnet being
arranged in cireuit to resl’_)ond to variations
in current without causing said exciter to
prevent said generator from var ying the out-
yut thereof upon changes in the number of
units in the train, and a storage battery and
translating devices carried upon each of a

wl

- plurality of units of the train and arranged
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in circuit with said generator in parallel.-
3. In a train-lighting svstem, in combina-

tion, a generator driven at a variable speed,

alocal circuit arranged upon a unit of the train,
a storage battery and translating devices ar-
ranged in said local circuit, an exciter carried
upon said unit and arranged in cireult with
said generator to confine the output thereot
within prearranged limits, an electromagnet

in the

a

controlling the operation of said exciter and

arranged in said local circuit in series with
sald storage battery., and a storage battery
and translating devices carried upon each of
other units of the train and arranged in cir-
cuit with said generator in pavallel. .

4. In a train-lighting system, in combina-
tion, a generator drlven at a variable speed
and prowded with a shunt field-winding and

-a differential field-winding, a local circuit ar-
‘ranged upon a unit of the train, a storage
and translating devices arranged in

battery
said local circuit, an exciter for regulating
said generator to confine the output thereof
within prearranged limits, said exciter being
provided with an armature connected to fs‘ud
differential field-winding and a field-winding
arranged in said local circuit in series Wth
sald storage battery, and a storage battery
and translating devicesarranged upon each of
other units of the train and arranged in cir-
cuit with said generator in par allel.,

5. In a train-lighting system, in combina-

tion, a generator “driven at a variable speed,

a local circuit arranged upon a unit of the
train and connected to sald generator, a stor-
age battery and translating devices arranged
in said local eircuit, an exciter arranged upon
said unit of the train and operatively arranged

in circuit with said generator to confine the-

output thereof within prearranged limits, an
electromagnet controlling the operation of
sald exciter and arranged 1n said local circuit
in series with said storage battery, a local civ-
cuit arranged upon each of other unitsof the
train and having a storage battery and trans-
lating devices connected thereto, and means
connecting said local circuit to said generator.

6. In a train-lighting system, in.combina-
tion, a generator driven at a variable speed
and provided with a shunt field-winding and

‘a differential field-winding, a local circuit ar-

ranged upon a unit of the train and having a
storage battery and translating devices con-
nected thereto, an exciter for l'eeuhtmo said
oenerator to confine the output thereot within
prearranged limits, said exciter belng pro-
vided w1th an armature connected to smd dif-
ferential field-winding and a field-winding ar-
ranged in said local circuit in series with said
storage battery, a motor for driving said ex-
citer, a local circuit arranged upon each of
other units of the train and having a storage
battery and tr anslating devices connected
thereto, and means connecting said local cir-
cuits to said generator. |

7. In a train-lichting system, in combina-
tion, a generator driven at a variable speed,
a local circuit arranged upon a unit of the
train and having a storage battery and trans-
lating devices connected thereto, an exciter
operatively arranged in circuit with said gen-
erator to confine the output thereof within
prearranged limits, said exciter being con-

| trolled in operatlon by an electromagnet ar-
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ranged in said local circuit in series with said | storage battery and translating devices carriea

storage battery, a local circuit arranged upon
each of other units of the train and having a
storage battery and translating devices con-
nected thereto, and a train-line extending

through a plurality of units of the train and
connecting said local circuits to said genera-

tor 1n par‘tllel
3. In a train-highting system, in combina-
tion, a generator driven at a variable speed,
2 local circuit arranged upon each of a plu-
rality of units of the train and having a stor-
age battery and translating devices connect-
ed thereto, means connecting said local cir-
cults to said generator, an automatic switch
controlling the connection of each local cir-
cuit to sald train-line, an exciter for regulat-
ing said generator to confine the output there-
of within prearranged limits, and an electro-
magnetic winding controlling the operation
of said exciter and arranged in circuit to re-
spond to variations in current without there-
by causing sald exciter to prevent said gen-
erator from varying the output thereof upon
changes 1n the number of units in the train.
9. In a train-lighting system, in combina-
tion, a generator driven at a variable speed
and provided with a shunt field-winding and a
differential field-winding, a local circuit ar-
ranged upon a unit of the train and having a,
storage pattery and translating devices con-
nected thereto, an exciter arranged upon said
unit of the train and having the armature
thereof connected to said differential Teld-
winding, the field-winding of said exciter be-
ing arranged in sald Jocal circuit in series with
sald storage battery, a motor for driving said
exciter, a local circult arranged upon each of
other units of the train and having a storage
battery and translating devices connected
thereto, and a train-line extending from said
generator and passing through said units, said
local circuits being connected to said train-line.
10. In a train-lighting system, in combina-
tion, a generator criven at a variable speed
and provided with a shunt field-winding and
a differential field-winding, a local cireuit ar-
ranged upon a unit of the train and having a
storage battery and translating devices con-
nected thereto, an exciter arranged upon said
unit and having the armature thereof connect-
ed to said differential field-winding, the field
of said exciter being arranged in sai

d local
circult in series with said storage battery, a
motor driving said exciter, a local circuit ar-
ranged upon each of other units of the train

~and having a storage battery and translating

6o

devices connected thereto, a train-line extend-
ing from said generator and passing through
sald units, said local circuits being connected
tosald train-line, and an automatic switch con-
trolling the connection of each local circuit to
sald train-line.

11. In a train-lighting system, in combina-

upon each of a plurality of units of the train
and arranged 1n circuit with sald generator,
an exciter carried upon each of said units of
the train and arranged in circuit with said
oenerator to regulate the same and thereby
confine the output thereof within prearranged

limits, each exciter being controlled in opera-
tion by an electromagnetic winding arranged
in circult in series with the storage battery
upon a unit of the train therewith.

12. In a train-lighting system, in combina-
tlon, a generator driven at a variable speed, a
storage battery and translatinge devices car-
ried upon each of a plurality of units of the
train and arranged in circuit with said genera-
tor, an exciter carried upon each of said units
and operatively arranged in circuit with said
generator to confine the output thereof within
prearranged limits, the several exciters in the
system being arranged in circuit in parallel.

13. In a train-lighting system, in combina-
tion, a generator driven at a variable speed, a
storage battery and translating devices ar-
ranged upon each of a plarality of units of

the train and connected to said generator, an

exciter carried upon a different unit f1 011
sald generator and operatively connected in
circuit with said generator to confine the out-
put thereof within prearranged limits, said
exclter being arranged in circuit to respond
to variations 1n current without causing the
same to prevent said generator from varying
the output thereof upon changes in the num-
ber of units in the train.

14. In a train-lighting system, in combina-
tion, a generator driven at a varlable speed
and carried upon the tender of the locomotive,
a storage battery and translating devices ar-
ranged upon each of a plurality of cars and
connected to sald generator, and an exciter
carried upon each of said cars and operatively
arranged in circuit with said generator to con-
fine the output thereof within prearranged
limits, said exciter being arranged in circuit
to respond to variations in current without
causing the same to prevent sald generator
from varying tne output thereof upon changes
in the number of units in the train.

15. In a train-lighting system, in combina-
tion, a generator carried upon the tender of
the locomotive and driven at a variable speed.
a main circult extending from said generator
and passing through a plurality of cars, a
local circult arranged upon each of said cars
and connected to salid main circuit, and an ex-
citer carried upon each of said cars and opera-
tively arranged in circuit with said generator
to confine the output thereof within prear-
ranged limits, the field-winding of said exciter
being arranged In circult in series with the
storage battery upon the unit of the train
therewith.

16. In a train-lighting system, in combina-

flon, a generator dri 1ven at a variable speed, a | tion, a generator drlven at a v‘u"mble speed, a
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local cirenit arranged upon each of a plurality
of units of the train and connected to said
generator, a storage battery and translating
devices ar I'an(red in each local circuit, an ex-
citer carried upon each of said units and hav-

“ing the armature thereof connected in circuit

with the field-winding of said generator, the
field- wmdmw of each exciter bema‘ arran@ecl
in circuit in series with the storage ba,ttel Y%
apon a unit of the train ther ewrtth

17. In a train-lighting system, in combina-
tion, a generator drwen at a variable speed, a
local circuit arranged upon each of a plurality
of units of the train and connected to said gen-
erator, a storage battery and translating de-
vices arrano‘ed in each local circuit, an exciter
carried upon each of said units and having the
armature thereof connected in circuit W1th
the field-winding of said generator, the field-
winding of each exciter bemﬂ' arr ancred in cir-
cuit in series with the storage , batter v upon the
unit of the train therewith and the armatures
of the several exciters 1n the system being ar-
ranged in circuit in p&rallel with each other
and collectwe]y in series with the field-wind-
ing of said generator.

18. In a tram lighting system, in combina-
tion, a generator drwen at a variable speed, a
train- line extending from said generator and
passing thr ough a plurality of units of the
train, a local circult arranged upon each of
said anits and connected o ) said train- line, a
storage battery and translating devices ar-
rang ed in each local circuit, an automatic
Smtch controlling the connection of each local
circuit to said tram-—lme, and an exciter car-
ried upon each of said units and operatively
arranged in circuit to regulate said generator
to confine the output thereof within prear-
ranged limits.

19 In a train-lighting system, in combina-

tion, a generator driven at a variable speed, a

train- lme extending from said generator and

passing through a plurahtv of units of the
train, a local circuit arranged upon each of
said units and connected to said train-line, a
storage battery and translating devices ar-
mnﬂed in each local circuit, an automatic
switeh controlling the connection of each local
circuit to said tram-lme an exciter carried
upon each of said units and operatively ar-

ranoed in circuit to regulate said generator to

conhne the output thereot Wlthll’l prearranged
limits, the Seveml exmters in the system be-

ng arranwed in circult in Damllel with each

Other

20. In a train-lighting system, in combina-
tion, a generator drwen at a variable speed, a
local circuit arranged upon each ot a plurality
of units of the train and connected to said gen-
erator, a storage battery and translatmw de-
ViCes arrano‘ecl in each local circuit, an exciter
carried upon each of sald units and having
the armature thereof connected in circuit Wlth
the field-winding of said generator, the field-

winding of cach exciter being arranged 1n cir-
cult in series with the storage battery upon
the unit of the train therewith.

91. In a train-lighting system, in combina-
tion, a generator driven at a variable speed, a
Jocal circuit arr anced upon each of a plurality
of units of the train and connected to said gen-
erator, a storage battery and tmnshtmﬂ de-
vices ar mnoed in each local cireuif, an exciter
carried upon each of said units and having the
armature thereof connected in circuit with the
field-winding of said generator, the field-wind-
ing of each exciter bemﬂ ‘umnced in circuit
in series with the storage battery upon the
unit of the train therewith, and the armatures
of the several exciters in the system belng ar-
ranged in circuit in par allel with each other
and collectlwlv in series with the field of said
generator. |

29. In a train-lighting smtem 1n combina-
tion, a generator drwen at a variable speed
and provided with a shunt field-winding and a
differential field - winding, said shunt field-
winding being energized by current from said
generator, a local circuit ar ranged upon each
of a plurality of units of the train and con-
nected to said generator, a storage battery and
translating devices ar ranged In each local cir-
cuit, an exciter carried npon each of said units

“and having the ‘era,ture taeleot connected to

said differential field- winding, the armatures
of the several exciters in the system being ar-
ranged in circult 1n p%mllel with cach other
and collectwely in series with said differential
field-winding and the field-winding of each ex-
citer being arranged in circuit in series with
the storage battery upon each unit of the train
therewith.

23. In a train-lighting system, in combina-

tion, a generator driven at a variable speed
and promded with a shunt field-winding and a
differential field-winding, said shunt field-
winding being energized bv current from said
oenerator, a train- lme extendine from sald
generator and passing through a plurality of
units of the train, a local circuit arranged upon
each of said units and connected to said train-

line, an automatic switch controlling the con-

nection of each local circuit to said train-line,
a storage battery and translating devices ar-
mnued in each local circuit, an exciter carried
upon each of said units and having the arma-
ture thereof connected tosaid differential field-
winding, the field-winding of each exciter be-
ing arranged in circuit in series with the stor-
a0 batter y upon the unit of the train there-
Wlth., and a motor carried upon each of said
anits and driving said exciter.

In witness whereof 1 have hereunto sub-
scribed my name in the presence of two wit-
nesses. o

WILLIAM L. BLISS.
Witnesses:
HERBERT J. SMITH,

Epwin B. H. TowEgr, Jr.
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