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UNITED STATES

PATENT OFFICE.

CHARLES E. BUELL,

OF NEW HAVEN, CONNECTICUT.

SYSTEM OF ELECTRIC LIGHTING FOR RAILWAY-TRAINS.

SPECIFICATION forming part of Letters Patent No. 259,362, dated June 13, 1882,

Application filed April 10, 1882,

(No model.)

To wll whom it may concern :

Be it known that I, CHARLES . BUELL, of
New Haven, in the county of New Haven and
otate of Connecticut, have invented a certain
new and Improved System of Iilectrie Lughting
for Railway-Trains; and I doherebydeclare the
following to be a full, clear, and exact deserip-
tion of the same, reference being had to the ac-
companying drawings, forming part of this
specification, and tO the letter“ of rcference
marked thereon. |

My invention relates to an improved system
of electric lighting for railway-trains, compre-
hending the generation of the electricity in an
economical manner by the motion of the train
or otherwise, the conveyingof the current from
car to car, provision of suitable connection to
permit of the separation of the cars and the
uncoupling and disconnection of the electrical
conductors between the same, the provision of
suitable electric lamps and cirenitsin the cars,
and the storing of the eleciricity in each car,
sothat each carcanbelighted, whether coupled
or not with other cars, the whole system being

calecunlated to effect the lighting of thetrainin a

more etficient, safe, and economical manner
than heretofore. -

My invention consists 1}11111&11]3 11 the com-
bination of the following elements, namely:

» an electrical generatiug.-machiue mounted on

the engine and propelled thereby, a imain

‘eharging-circuit extending from the engine

through the train, with circuit-connecting de-
vices between the engine and the several cars,
means for placing the generator in the charg-
ing-circuit, two series of secondary batteries
and a normally-independent lamp-e¢ircuit m
each car, and switching devices in each car,

“adapted to place one series of secondary bat-

teriesin the charging-eireuit, eoupled for quan-
tity, and to simultaneously place the other se-

ries of said secondary batteries, coupled for in- |

tensity.
It further consistsin the combination of the

following-named elements in the equipment of |

each car, viz: electrical conductors forming
part of a main charging-circuit,with means for
connecting and disconnecting said conductors
to and from those of an adjoining car, two se-
ries of secondary batteries and an independ-
ent lamp-circuit, and switching devices for in-

terposing said series of secondary batteries .

for the same between the cars.
diagram showing the equipment of eaeh car of

I separately alternately in the charging-cireuit,

coupled for quantity, and i a lamp-circuit,
coupled for intensity, substantially as herein.-
after set forth.

It farther consists in the combination of the

following-named elements in the equipment of

each car, viz: electrical conductors forming
part of a main charging-circuit, with means
for connecting and discmmectm o Smd conduct-
ors to and from those of adjoininff cars, two
series of secondary batteries, an independent
lamp-circuit, switching dewces for alternately
connecting one series of secondary batteries
into the charging-cireuit, coupled for quantity,
and for connecting the other series of said bat-
teries into the lamp-circuit, coupled for mntens.
ity, and other switch devices for including at
will one discharging series of secondary bat-
teries or the independent lamp-circuit in the
main charging-circuit, substantialiy as herein-
after described.

- In the accompanying drawings, Figure 1 18
a view of a locomotive-engine carrying and
driving the dynamo-electric generator which
furnishes the electrical power in my improved
system of railway-lighting. If1gs. 2 and 3 are
views showing the electrical connections be-
tween the engine and cars. Fig. 4 is a bot-
tom plan view of a car, showing the conductors

‘thereto connceted, composing part of the main

charging-circunit. Iig. 5 is a view of the dy-
namo-electric generator, its several circuits,
and the switching devices by which the engi-
neer is enabled to control the same. FKigs. 6,

1, 8,9, 10, and 11 show various forms ot Con-

dllCtOI'b for the charging-cireuit and couplmgs
I'ig. 12 1s a

the train.

Similar letters of reference in the several
figures denote the same parts.

A represents a locomotive-engine, B a mail-
car, and O a passenger-car, composing a rail-
way-train.

D is a dynamo-electric generator, mounted
upon the engine, preferably beneath the engi-

neer’s seat, and having a {riction-pulley, d, se-

cured to its armature-shaft, and adapted to
bear against the periphery, side, or inner por-

tion of one of the driving-wheels of the engine,

as shown 1 Iig. 1, so as to impart direct mo-
tion to the armature from said driving-wheel
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{ront of the engine,
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with the least amount of gearing and within
the most compact space. The dynamo is
adapted to be worked upon an open ¢ircuit or
to be included in a developing-circuit, 1, or to
be included in a charging-circunit split into a

main circuit, I, extending through the train, .

and into a branch circult, I/, leading to and
including electrie- lwhtmg apphances at the
Suitable contacts, f /7,
nd a switch, /% are arranged within the cab,
.0 enable the engineer to econtrol these cn*cmts

When the sw1tch is turned off both contacts,

as shown in Figs. 1 and 5, the dynamo is per-
mitted to run on an open clrcult but by turn-
ing the switch to contact f it is mterposcd in
thc developing-circuit. Then, by moving the

switch so that 1t will rest upon both contacts

J and f7, the current will be divided between

then upon moving the switch still far thcr S0
that 1t will rest upon the contact f/ alone, the
developing-cireunit will be broken and the whole
currentdirected intothecharging-circuit. This
arrangement of circuits and switching devices

18 necessary in order to prevent back flow of

current over the charging-cirenit from the stor-
age-batteries interposed therein, as hereinaf-
ter explained, from affecting the field-of-forece
magnets of the dynamo.

The branch chqrgmﬂ' cirenit ma3 lead to
the head-light G through an insulated wire, g,
and return upon the metal parts of the engine,
as shown; or it may both lead to and return

from the head- light over insulated wires, if

desired.
I preferably conceal a series of storage- bat-

teries in the head-light, and adapt them to be

interposed in the bmnch charging-circuit in
any well-known manner to be charged and to

discharge in a working circuit, mcludmg an

electric lamp, as will be 1"eadily-understood.'
The main charging-circunit I extends to the
extreme end of the train and back again to the
dynamo over any switable conductors, provi-
sion being made for the connection and dis-

| conuectrcn of the conductors between the cars,

in order that when the cars separate the con-

“ductors may also separate.

In extending the main charging - cirenit

through the train Ifind it convenient to make

use of the pipes of the air or vacuum brake
system, as shown in the drawings. Where
only one metal pipe 18 employed in buch brake
system, as shown in Figs.1 and 2,I makesuch
pipe serve as one branch of the circuit and

employ for the other branch of the circuit a

return Insulated wire, w, arranged preferably
within said pipe, as shown in Fig.6. Where,
on the other hand two pipes are employed, as
shown in Figs. 3, 4 and 11, one pipe may be
utilized as the outﬂ‘omfr branch of the circuit

and the other as thc return branch., In either

system, as there are flexible sections of rub-
ber or other non-conducting material at the
ends of the pipes of each car, provision has to
be made for bridging the gfmps formed by these

sectlons, and a very convenient way of ac- | the circuit by the wire or strip, ¢'.

259,362

complishing the object i1s to connect one end
of an insulated wire to the end of the metallic
pipe, and then wind it spirally about the flexi-
ble section and connect it fo the metal coup-
ling at the extremity, as shown in Fig. 9.
When the couplings are brought together the
circuit is completed. This will answer where
the brake system employs two pipes. Where,
bowever, a single pipe 18 employed wifth re-

/0

75

turn-wire within the pipe, such wire may be

led out through the sideot the metal coupling,
as shown in Fig. 6,and provided with an elec-
tric coupling such as shown in Fig. 7 at h,
S0 as to connect it to a similar electrlc coup-
ling on the conductor, leading from the pipe
on the next car.

Instead of - emplc3 ing the pipes of a brakc

80

system, the outgoing” and return branches of 83
the developing and the charging circnits; and | the charging-circuit may consist.of separate

insulated conductors united by couplings be-
tween the cars,as shownin Fig.7; or both con-
ductors may be inclosed in a smgle insulating-
covering, as shown in Kig. 10, in which case a
two-part coupling is cmplcycd on the end of

90.

the conductors of each car--such, for instance,

as shown in Iig. 10, where 7 ¢ remesent two
metal parts snitably mquhted from each other,
one part having a shoulder, j, formed in it and
connected to one branch of the circuit and
the other carrying a metal catch-spring, £,
adapted to be operated bya button,{, and con-
nected to the other branch of the circuit, This
coupling is adapted to engage with a similar
coupling on the conductors of the adjoining
car, as will be readily understcod by lnspec
twn of Iig. 1

All of the electnc ccuplm g8 between thecars
are preferably constructed so that they will

separated.
As the uncouplmﬂ' of any.car ordinarily

breaks the charging-circuit, it is necessary to
provide means for ccnnccttng the conduectors
at each end of the car, so that the cirenit may
be completed whenever necessarv. Where

| two brake-tubes are employed, as hereinbefore

described, such connection can be effected by
coupling the two tubes together, as shown in
IFig. 4 at K/, or by provldmﬂ branch conduct-
ors m m’ and 2 switch, #, as shown in Fig. 12

but where both the outgomg and mcommg

95

10Q

10§

automatically uncouplc when the cars are

I1TQ -

115§

‘*)

branches of the eircuit are within the same 111/

sulated covering, as in Figs.10and14) anove
form of automatic coupling may.-be employed
stich as shown 1in I‘lﬂ‘@ét ~that will not Only
automatically connect and disconnect with its
counterpart on the adjoining car to continue
each branch of the circuit, but will, when dis-
connected, automatically bring together both

125

branches of the cucmr SO as tc comp]etc the R

same.
sent two metal pleces separated by an insu-
lator, 6%, the inner metal piece, o', being elec-
trically connected to the conductor p of thc eir-
cuit by a wire or strip, ¢, while the outer metal
piece, 0, 18 connected to the conductor p’ of
riga rigid

130
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metal piece connected to the conductor p, and
" 18 a spring connected to the conductor P, as
shown. When two conplings construeted in
this manner are brought together, so that the
5 parts o o' of one will slide in between the parts
r +' of the other, electrical connection between

the parts of each branch of the cireunit will be’

established ; but when the coaplings are sepa-
rated the parts 717 of each will come together,
and thus connect both branches of the cirenit
together. In this way the cirenit between all
the cars that remain attached to the en oine 18
kept closed in working order, and is not left
open 1t any of the cars become detached.

In Ifig. 12 I show in diagram a complete
electric lighting equipment such as I employ
upon each car of the train, consisting of the
conductors I' I?, forming part of the main
charging-circuit and carrying the couplings S
S at their ends, the branch wires m m/ and
switehes n o/ for joining the Dbranches of the
charging-circuit at either end of the ¢ar, two
series of storage - batteries, 12 3 and 4 5 6, a
working or lamp circuit, u, (shown in dotted
lines,) including electric lamps » », and a
switching device such as shown in m y Patent
No. 255,249, granted March 21, 1882, for alter-
nately interposing one series of said storage-
batteriesin the charging-cireuit inm ultiple arc
to be charged and the other seriesin the work-
ing or lamp circuit in tension-series to be dis.
charged. Said diagram also shows switches
w and w', which, when closed to their contacts
w* w’, connect the lamp - ¢irenit directly into
the main charging-cireuit. Thisprovision ren-
ders it practicable to run the lights either on
the circuit supplied by the storage-batteries or
on the main charging-cirenit suppiied directly
from the dynamo, X

Switches w0 and w* may also'be employed, if
desired, to interpose the lamp-cireunit directly
Into the main charging-cirenit.

The storage - batteries and switchin g appa-
ratus ou each car may be arranged in the clos-
ets thereof, or between the floors, orin a recep-
tacle beneath the car, or elsewhere out of the
way ; but wherever placed provision should
be made to prevent them from freezing—as,
for instance, by surrounding them with saiy-
o dustorothernon-conducting material,running

steam-pipes in proximity to them, or by other

well-known modes of protectiof.

The disposition of the several eclectric cir-
cults in each car ean be varied to suit the fancy

5 of the constructer.

While I have shown the dynamo as mounted
upon and driven by the locomotive-engine, and
regard such an arrangement as probabl y the
most practicable, it is obviousthat it might be

o located elsewhere on the train and be driven
from any of the transporting-wheels thereof.
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‘the lamp-cireunit, coupled for Intensity.

The manner of insulation of the various eon-
ductors employed in the system I have not
dwelt upon, it being necessary only to state
that all such conductors are sutficiently well 6
insulated to serve the purpose for which they
are Intended.

Having thus deseribed my invention, I claim
as new—

1. In a system of electric lighting for rail-
way-trains, the combination of the following
elements, namely: an electrical generating-ma-
chine mounted on the engine and propelled
thereby, a main charging - circuit extending
from the engine through the train, with cir-

70

75

cuit - counecting devices between the engine

and the several cars, means for placing the
gencrator in the charging-circuit, two series of
secondary batteries and a normall y-1ndepend-
ent lamp-circait in each car, and switching de-
vices in each car, adapted to place one series
of secondary batteries in the charging-cirenit,
coupled for quantity, and to simultaneously
place the other series of secondary batteriesin

S0

2. In a system of electric lightin g for rail-
way-trains, the combination of the following-
named elements in the equipment of each car,
viz : electrical conductors forming part of a
main charging-circuit, with means for connect-
Ing and disconnecting said conduectors to and
from those of an adjoining car, two series of
secondary batteries and an independentlamp-
circuit, and switching devices for 1nterposing
said series of secondary batteries separately gc

go

~alternately in the charging-cireuit, coupled for

quantity, and the lamp-cirenit, coupled for in-
tensity, substantially as set forth.

3. In a system of electric lighting " for rail-
way-trains, the combination of the following-
named eiements in the equipment of each car,
viz: electrical conductors forming part of a
main charging-cireuit, with means for connect-
ing and discounecting said conductors to and
from those of adjoining cars, two series of sec-
ondary batteries, an independent lamp-cirenit,
sSwitching devices for alternately connecting
one series of secondary batteriesinto the charg-
ing-cireuit, coupled for quantity, and for con-
necting the other series of said batteries into
the lamp - circuit, coupled for intensity, and
other switch devices for including at will one
discharging - series of secondary batteries or
the independent lamp - circuit in the main
charging-circuit, substantially as described.

105
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CHARLES E. BUELL.

Witnesses:
MELVILLE CHURCH,
IFrED 7. Councw,

ICO
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