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To all whonv it may concern.
Be it known that we, HARRY WARD T.EON-
ARD and AUGUSTUS HANSON,_ citizens of the
United States, and residents of Chicago,county
5 of Cook, and State of Illinois, have “invented
a new and useful Improvement in Systems of
Electric Lighting for Movable Cars,
the following is a specification.

Ourinvention relates to means and appara-

1o tus for lighting by electricity the cars of mov-
ing tl‘&lnb, smd has for its object to prowde
Gonvement means therefor. ~

Our invention is illustrated in the accom-
panying drawings, wherein— | -

15 Kigure 11s a- dmnmmnmtle view of A train
of cars containing our improvement, ifig. 2
is a plan view of the coupling-block and one

“coupling-piece. Fig. 3 is a cross-section of
the same. I'ig. 4 is a detaill of the coupler

20 containing the two coupling-pieces and cable
or comleetmﬂ' conductors or wires. [Fig. 5 18
adetailed dlan rammatic view showing the Car-
conductors |
issue al the ends Of the cars in such manner

25 as to form a square, as shown,in which event
it will be observed that the wires 1 and 4 will
not require to be crossed, while wires 2 and 5
must be erossed. Fig. 6 is a similar diagram-
matic view with the terminals issuing in a

30 vertical line, in which case none of the wires
will have to De erossed.

Like parts are mchmted by the same ]etter
in all the figures. |

A is a bﬂk oage-car; B -B’, the passenger—-~

15 Cars. |
C is a generator having the brush ¢/, from
which the current passes onto the conductor
C?, from which lead the two branches C*and
(ﬁ These branches contain the ampere-me-
10 ters 7 and CP and C? contains the switch C7.
At one terminal of the wire C? is the switch
(8, adapted to make connection through the
~variable resistance C’ with the branch con-
ductor C% The branch conductors C* and C°
45 and the conductor C-, I term together the
“compound conduetor The switeh €7 is

also adapted to engage the block C¥ on the

conductor C', which leads to the branch con-

ductor C.
5o D is the other bmsh by whlc,h the current

of which

:11"1‘:—;11]90(1 so that their termmzﬂs-

returns (3011116@1:6(1 Wlth the eonduetm" D7,
which contains the switeh D% '

It is a return-wire, which 1s (,omleeted to the
voltmeter I, from whwh connections lead to
the switceh Gr which 1s adapte.d to connect 55
with either of the branch wires C® or C, as
shown in Ifig. 1, by bringing it into engage-

ment with elthel block G or block G*2 T

the branch conductor C? are coupled the stor-
age-batteries I and H’ by the conduetors H* 6o
and 13, respectively. Trom the other end of
the ba,ttely H leads the conductor J, through
the ampére-meter J’/, switeh J?, and variable
resistance J°, to the return- conductor E. In -
like manner from the end of the b&tter} H’ 65
leads the conductor I, through ampere-meter
K’, s wvitch K?, and variable resistance 15, to
the return-conductor L. | |
- T'rom the branch C* of the compound con-
ductor lead the connectors I I. to the lamps 7o
I/ I/, thence to the return-conductor K. The
switeh G is normally closed, as shown in Fig.
1, and is used to connect conductor K with the
conduetors C? and C* through the Voltmeter
to indicate the pressure. | 75
The several conductors leading from end
to end of the car are called the “ gar-conduct-
ors,” and they are twisted or crossed some-
where in the car, as at I, so as to bring the

terminalg of each upon opposite sides of the 8o

others at the opposite ends of the cars..

- The object of the variable resistance C? is

to enable the operator to send currents of va-
rying strength into the lamps and the batter-

ies at the same time, and the object of the 83
switeh C7 and block Cis to enable the oper-
ator to couple the conductors C* and C° to-
oether in the baggage-car, so as to enable the
battery to supply the lamps when the gener-
ator is out of circuit. It might be dispensed go
with. The automatic switch D* is to cause
the connection through the generator to be

broken when the voltage of the generator is

less than that of the b&ttew The coupling-

block M, composed of the base M’ and cover g5
M* and eontmnmﬂ contact-clamps M3, insu-
lated from each other, as indicated, is placed |
on the inside of the outer pendent edﬁe of the
vestibule or platform, and the car-conductors
are connected therewith in the order 111611= 100
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» upon the resistance ¥ so thata carrentfrom
thence will pass through ampére-meter 7,

cated in Kig. 2, as seen when looking out of
the car. Trom cach of these contact-clamps
project the contact-plates N N, and from the
two which are attached to conductors C3 and
C! project the spring contact-plates O O, nor-
mally in contact when the coupler is not in
place. There is one of these coupling-hlocks
on each end of each car, and the coupling
proper consists of two fac-simile coupling-
pieces R R, having each a series of insulated
clamping-blocks S’ S’, secured in the case S
and provided each with an aperture and
clamping-screws S* 82 to secure the conduct-
ors, which form part of said coupler, and also
the projecting contact-plates 1" T

U U ave contact-platesnormally in contact
when the coupler is detached, and which con-
neet such blocks 8”8 as are intended to form
connection with the conductors & and D’.

R” R" are elamping-serews on the bloclk.

R* is an insulation-plate adapted to sepa-
rate the contact-plates U U, and R* is an in-
sulation-plate projecting from the coupling-
piece R and adapted to separate the SPring
contact-plates O O. The conductors of the
coupling-piece are thus twisted, as indicated
n Iig. 4.

The use and operation of our invention are
as follows: When the cars are coupled to-
gether, as indicated in Iig. 1, the coupling-
block being fixed upon the inner side of the
outer pendent edge of the vestibule of each

-

car, so as to be seen, as shown in IFig. 2, when |

looking from the car, and a coupler having
been inserted between the adjacent cars simi-
lar to and in a position similar to that Sug-
gested in Ifig. 2, and the switches being placed
as shown in fulllines, except switch 8, which
should engage the varying resistance, and the
generator being in operation, a current will
pass from the generator through conductor
C% switch C7, ampére-meter C% conductor C?
through the various intervening coupling-
pleces, as follows: block M? contact-plates
N N, contaet-plate T, bloek 8’; thence throu oh
the coupler to C*in the nextear; thence along
conductor C°; thence a portion through con-
ductor IT%, battery I, ampére-meter J’, con-
ductor J, switech J? resistance J*, return-wire
E, to the end of the train, to block M, con-
tact-plates N, contact-plate T, block S8’; thence
through the last coupler on the rear of the

last car, through the contact-plates U U, nor- |

mally in contact, back along conductor D7,
through the various cars and couplers, to the
dynamo whereby the battery isfed and stored.
L, now, it is desired while the process of stor-
ing the battery is going on to feed the lamps
from the generator, the switech Cfis placed

conductor C*, through the variousintervening
couplings, to conductor L, lamps 1./, back to
conductor E; thence through the final coup-
ling, as last above described, and thence
through conductor D’ to the generator. By
properly locating the switeh C¥ with reference
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fo the variable resistance (?, a suitable cur-
rent may be supplied to the lamps, while a
much gtronger current may besupplied to the
battery. DBy properly adjusting the switeh
C* on resistance CY and regulating the press-
ure of the generator the pressure on the bat-
teries and lamps may be varied relative to
each other, so that the current taken by bat-
teriesand lamps may beindependently varied,
as described. The lamps might be run alone
without the Dattery by disconnecting the
switch C" from line C? and connecting it to
block C*  The switeh G, during the opera-
tion of the dynamo, is normally in the posi-
tion shown, indicating the pressure on the
lamp-circuit. When, however, it is desired
to test the electro-motive force between E and
C% it may be done by throwin g the switch
against block G’. When the dynamo is dis-
connected by the opening of the automatic
switch D* the lamps will be fed from the stor-
age-battery, for a current passes from battery
II, through ampére-meter J’, conductor J,
switch J#, resistance J% conduetor K, to lamps
L/, by eonductor L. to conductor X, through
ampere-meter (%, resistance C?, switeh C8, con-
ductor C?, switch C7, ampére-meter C* on ¢on-
ductor C% back to conduector I1? to battery.
When the conductors CP and C'are connected
in the baggage-car, the two am pere-meters
are in series in line with the battery and
lights.

When a car is entirely detached from all
others and with the coupling removed at one
end, by an examination of Iig. 2
seen that the conductors C* and ! will De
connected at such end of the car by the con-
tacts O Oj; henece the lamps on such car are in
this instance run from the battery in such car.
The rear coupler must be retained when the
lamps are being lighted from the dynamo.

It 18 evident, of course, that one or more of
the storage-batteries might be d Ispensed with,
and that, in fact, one in the baggage-car or one
in any other car could in some instances an-
swer for all purposes. Itis equally clear that,
so far as the compound conductor is con-
cerned, in many instances substantially the
same results could be attained by placing the
resistance at the end of the train or car and
connecting the two conductors (¥ and C*
through the same. The return-loop is virtu-
ally nothing more nor less than the main con-
ductor passing from that car, and should De
S0 considered in regarding the claims.  The
arrangement of the terminals has been sug-
gested as being in a horizontal line. Of
course, it these terminals were arranged in a
vertical line or in a cirele or otherwise at the
end of the ecar, some or all of them would be
situated so that the twist o crossing would
be unnecessary. | :

The essential object songht to be obtained
by erossing the wires, or by such arran cements
as suggested when the crossing is dispensed
with,istoarrange the cars and cou plersso that
no mistakes could be made in coupling them.

1t will be
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- Of course, 1f there 18 no txmst in the conduct-
-ors in the cars,there would be none 1n the CON-

ductors in the couplers.
A point from which to observe the terminals

.of the car- eonduetor% so as to bring them into

the relative positions 1’-efer1*ed toin the claims,
would be outside at one end and in the 11116
of the length of the car. |

With seveml sets of storage-batlieries ope1-
ating in-multiplearc the total charging or dis-
charging current does not in pmctiw divide
proportmna,telv among the several sets of bat-
teries. It 1s essentla,l for best results that
this should be accomplished, and for the pur-
pose of equalizing the currentin the different
batteries, both in charge and discharge, we
msert av&riable 1*esistanee in series with each
In the drawings
this resistance is shown at one end of the se-
ries of cells composing a set of batteries; but

~of course it could be placed in any portion of

the battery-circuit as long as it 18 in series
with the battery.

We claim as new and desu*e to secure by Let—-.

ters Patent—

1. The combination of a car with a series of
conductors therealong so arranged that the
terminal of each is on opposite sides of each

of the other terminals at the two ends of the
ear

9. The combination of a car with a series of

conductors therealong, two of which together
constitute, when in action, a return-loop, said
conductors so arranged that the terminals of
the two conductors forming the loop have op-
posite relative position with reference to the

remaining (3011(1L10t0r terminals at each end
of the car.

3. The combination of a series of cars with

a series of conductors 1n each car and .con-

nectors between such conductors, said con-
‘nectors containing wires so arranged that the
“conductor- termmzﬂs in one car are connected

each with oppomtely-loem ed eond uctor-termi-
nals on the adjacent car..

4, The combmatlon ot ::L Series Of cars with
a series of conductors ther ealong so arranged
that the terminal of each1s on oppOSlte sides
of each of the other terminals at the two

ends of the car, and a connector provided

with wires S0 mlalwed that the conductors of
one car are connected each with the OPPO-
Sitely-m"rmm‘ed conductors on the adjacent
car. -

5. In a C;y%tem of electric hﬂhtmﬂ for cars,

~a connector to couple adgacenb cars, eonmst—

ing of two similar coupling-pieces, havm a
series of terminals and crossed wires leadmﬂ
from one to the 01;1161", and coupling- blocks
having each a series of terminals.

6. In an electric-lighting system for cars,
the combination of cars and conductors with

~coupling-blocks at each end of each car con-

taining two terminals normally in contact, so
as with their conductors to make a return-
loop closed at such coupling-block, and two
terminals normally not in contact with a

ear,

| eoupler adapted to open such loop and con-

nect all the termmals with the terminals of
the coupler.
7. In an electric-lichting system for cars, a

eoupler provided with two similar eou_plmﬂ*--

pieces and connecting-wires, each piece hav-
ing two terminals normally in contact and two
normally not in contact, in combination with

a coupling-block containing the terminals of

the car-conductors, said elocsed terminals on
the coupler adapted to be opened and con-
nected with terminals in the coupling-block
when the two are brought together.
& In an electme-hﬂhtmﬂ System for cars, a
coupler provided Wltll two similar coupling:-
pieces and connecting-wires, each piece hav-
ing two terminals 1101'mally in contact and
two normally not in contact, in combination
with a coupling-block eontmmno the termi-
nals of the car-conductors, two of which are

normally in contact, and contact-breaking
plates on the block and the coupling-piece, 80
that when interlocked such connected terml-
nals are separa‘ued |

9. In an electrie-lighting system for cars, the
combination of the cars, eonductors, and coup-

ling-blocks which contmn the terminals of

such eonductors, two of said terminals nor-
mally in contact and two normally not in con-
tact, with a coupler consisting of eouphno‘-
pieces and connecting-wires, said pleces con-
taining the Lernmmls of S:;ud wires, and two
of such terminals normallyin . contact and two
normally notin contact, and contact-breakers,
one on the block and one on each couplmm

piece, so that when the block and pieces are

interlocked all of such closed terminals are
opened and each car-conductor is connected
with its respective coupler-wire. -

10. In an electric-lighting system for cars,
the combination of cars and their conductors
with coupling-blocks, one at each end of each
containing the terminals of such con-
duetorfs, two of such terminals normally in

contactand twonormally not in contact, with

& eoupler consisting of two eouplmﬂ—pleceg
and connecting-wires, the terminals of such
wires in such eouph ng-pieces, and two at each
end normally in contact and two normally not
in contact, and one contact-breaker on each
block and each piece. . .

11. In an electric-lighting system for car S,
the combination of a ﬁen(,mfor with a main
conductor leading fmm one pole,a compound
conductor leadmﬂ from the other, storage-bat-
teries, and 1a,mp:5 asrequired for the cars, said
batteries coupled between the main :21,11(1 one
branch of the Gompound conductor, and the
lamps between the main and the other branch
of the compound conductor.

12. In an electric-lighting system fOl cars,
the combination of a ﬂenerator with a main
conductor leading from.one pole, a compound
conductor 1ead1nfr from the other, storage-

_batteues having a variable 1’*e81sta,nee n se-
ries with each set should more than one set

| be used, and lamps, as required for the cars,
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said batteries coupled hetween the main and
one branch of the compound conductor, and
the lamps between the main and the other
branch of the compound conductor.

15. In an electric-lighting system for cars,
the combination of a generator with a main
conductor leading therefrom and a return-
conductor connected therewith so as to form
a loop, and a compound conductor leading
from the other pole, the storage-batteries, and
lamps, as required for the cars, said storage-
batteries coupled between the return -con-
duector and one branch of the compound con-
ductor, and said lamps between the return-
conductor and the other branch of the com-
pound conductor. .

14. In an electric-lighting system for ears,
the combination of a generator with a main

~conductor leading from one pole and a com-

pound conductor leading from the other, con-

sisting of two branch conductors, one of which

contains a variable resistance, and a voltme-
ter and connections from the main conduetor
to either of the branch conductors, so as to
test the difference of voltage between the main
and either of the branch conductors.

15, In an electric-lighting system for cars,
the combination of a generator with a main
conductor leading from one pole and a com-
pound conductor leading from the other, and
consisting of two branch conductors, one of
which containsa variable resistance, storage-
batteries, and lamps, as required for the cars,
the lights coupled between the main con-
ductor and that branch of the compound con-
ductor containing the variable resistance, and
the storage-batteries between the main con-
ductor and the other branch of the compound
conductor.”

16. In an electric-lighting system for cars,

the combination of a generator with a main

conductor leading therefrom, a return-wire
connected with such main conductor so as to

form a loop, a compound conductor leading

from the other pole of the generator -having
two branches, and a voltmeter and connec-
tions, so that such return or main wire may
be connected through such voltmeter with
either branch of the compound conductor.

17. In an electric-lighting system for cars,
the combination of a generator with a main
conductor leading therefrom, a return-wire
connected with such main conductor so as to
form a loop, a compound conductor leading
from the other pole of the generator having
two branches, and a voltmeter and connec-
tions, so that such return or main wire may
be connected through such voltmeter with
either branch of the compound conductor,
and an ampere-meter in each branch of said
compound conductor.

18. In an electrie-lighting system.for cars,
the combination of a generator with a main
conductor leading therefrom, a return-wire
connected with such main conductor so as to
form a loop, a compound conductor leading

105,897

from the other pole of the generator and hav-
ing two Dbranches, and an ampére-meter in
each branch of said compound conductor.

19. In an electric-lighting system for cars,
the combination of a generator with a main
conductor leading therefrom, a compound
conductor leading from the other pole of the
generator having two branches, an ampére-
meter in each of said branches, means for con-
necting the two branches when the generator

1s disconnected, and storage - batteries and

lights coupled between the main and such
branch conduetors, respectively, so that when
the generator is out of circuit and the branch

conductors connected the two ampére-meters

will be coupled in series with the batteries
and lights. |

20.. In an electric-lighting system for ears,
the combination of a generator with a main
conductor leading therefrom, a return-wire
connected with such main conductor so as to
form a loop, a compound conductor leading
from the other pole of the generator having
two branches, and a voltmeter and connec-
tions, so that such return or main wire may
be connected through such voltmeter with
either branch of the compound conductor,
and an ampere-meter in each branch of said
compound conductor, and a variable resist-
ance 1n one branch thereof.

21. In an electrie-lighting system for cars,
the combination of a generator with a main
conductor leading therefrom, a return-wire
connected with such main eonductor so as to
form a loop, & compound conductor leading
from the other pole of the gencrator having
two branches, and an ampére-meter in each
branch of such conductor, and a variable re-
sistance in one branch of such compound con-

ductor.

22. In an electrie-lighting system for ears,
the combination of a generator with a main
conduetor leading therefrom, a compound con-
duetor consisting of two branches leading
from the other pole, and switehes in the main
conductorand both branches of the compound
conductor. |

25. In an electric-lighting system for cars,
the combination of the generator with a main
conductor leading from one pole thereof, :
compound conductor leading from the other
pole thereof and composed of two conductors
running through the train, a resistance in
such compound conductor, so' as to gecure a
difference of potential on the two wires of the
compound conductor, and lamps coupled he-
tween the main conduector and one branch of
the compound, and Dbatteries between the
main conductor and the other branch of the
compound conductor.

24, In an electrie-lighting system for cars,
the combination of the cars with a series of
car-conductors leading therealong and hav-
ing their terminals at each end of each ecar so
arranged as always to occupy the same rela-
tive positions to each other when considered
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as series, as from right to leftin a horizontal

line, from top to bottom in a vertical line, and
the like, and viewed from without the car.

25. In an electric-lighting system for cars,
the combination of a car with a series of con-
ductors therealong, said conductors so ar-
ranged that the terminals of some of them
have opposite relative positions with refer-
ence to the remaining conductor-terminals at
each end of the car.

26. In an electric-lighting system for cars,
the combination of a generator with a main
conductor leading therefrom and a compound
conductor leading from the other pole and
consisting of two Dbranches, each of which
contains an ampere-meter.

27. The combination of & g@enerator with

conductors leading therefrom, two or more

sets of storage-batteries, and also lamps in
multiple are across such conductors, each set
of storage-batteries having each of its cells at
all times in series with and therefore sub-
jected to the same current asevery other cell
in that set, and each set of storage-batteries

Z0

having a variable resistance in series with 1t. 25

Dated this 28th day of January, 1839.

HARRY WARD LEONARD.
AUGUSTUS HANSON.

Witnesses:
FraNCIs W. PARKER,
CELESTE P. CHAPMAN.
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