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To allulon it may concern. 
Be it known that we, ILLIUs AUGUSTU's 

TIMMIs and STANLEY CIARLEs CUTILI:ERT 
CURRIE, both subjects of the Queen of Great 

5 Britain, residing at London, in the county of 
Middlesex, England, jointly have invented 
certain new and useful Improvements in Ap paratus for Lighting IRailway-Cars by Elec 
tricity, of which improvements the following 

to is a specification. . 
The objects of our inyention are to provide 

an economical, effective, and simple system of lighting railway-cars, by which the lights can 
be controlled at-will, either by the engineer, 

I5 guard, or brakeman, and whether the cars are 
coupled to the locqnotive or separate from 
each other. These cnds we attain by mount ing a dynamo or generator on a locomotive 
engine, but driving it independently thereof, 
either by a separate cngine or by steam de 
lived ther from. A charging-circuit leads 
from this generator to the various cars of the 
train, being provided with automatically-de 
tachable couplings, which are disconnected by 
the separation of the various cars of the train, 
and automatically-connected when the cars are 
coupled together. Each car is provided with 
a secondary battery intended to remain per 
manently in the car and to be charged from 
the generator, all these batterics being con 
neoted in multiple arc in the charging-circuit, 
so that any inequality in their condition would. 
soon be equalized, as the one fully charged 
would offer nore resistance to the charging 
current than the one less cluarged, which latter 
would consequeutly receive the greater pro 
portion of the current, until properly charged. 
The lamps in each carriage are arranged in 
multiple arc, connected at each side of the 
secondary battery, so that when the generator 
is working they may take part of the current 
while the battery at the same time is lucing 

, charged. 
A circuit-controlling device or switch in the 

circuit between the battery and lamps in each 
caris controlled by an electro-magnet or other 
suitable device in a controlling-circuit which 
normally holds the lamp-circuit closed-that 
is to say, the lamps remain lighted when no 
current is passing through the E5. magnet. We prefer to arrange these control 
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ling-magnets in multiple arc, and that they 
should automatically switch in resistances 
when their armatures are homc, thus econo 
nizing current, and at the same time allow-55 
ing extra current for any particular magnet 
which may be sluggish in action. The con 
trolling-circuit can be opened by a circuit 
controlling switch on the locomotive, which 
at once releases all the circuit-closing arma 6o 
tures in the car and allows the lamps to be 
lighted. The controlling-circuit may also be 
Eated by an ordinary switch in the car 
itself. . . . . . . 
In the accompanying drawings, Figure 1. 65 

represents a theoretical diagram of an appa 
ratus embodying all our improvemcints, some 
of which may be used without the others, and 
in apparatus differing somewhat in detail of 
construction from that herein shown. Fig. 2 7o 
is an elevation of the controlling-magnet, re-. 
sistances, and circuit-connections. Fig. 3 is 
a side view of the automatic couplings of the 
circuit-wires, and Fig. 4 is a top view of the . . . 
Sae. 75 
: The diagram, Fig. 1, represents a locomo 
tive and two cars, these being sufficient to illus-- 
trate the invention. It is deemcd utin necessary 
to describe in detail the construction of the 
apparatus herein referred to, as it is of usual 
well-known construction, the invention heroin 
claimed not resting on such detail. 
A dynamo or generator, A, mounted upon 

the locomotive, but driven by its own special 
engine X, supplies the current to a charging 
circuit, the wires 1 and 2 of which run the 
whole length of the train, being provided with 
isititable couplings or conncctions, a, betweet 
the cars to permit of their ready cola acction or 
disconnection when the cars are separated or 
united. IEach car is provided with a second 
ary or storage battery, I lis', connected with 
the charging-circuit in nultiple arg. Groups 
of lamps C C are likewise arranged in multi 
ple-arc circuit, the terminals of which are cou-95 
nected at oppositesides of the storage-battery. . . 
An armature or switch lever, c, in the lamp 
circuit serves to open and close it. The spr age-battery charging-circuit remains perina 
neutly closed when the dynaimo is running. Ioo 
It may be opened by a switch, d, when the dy 
nano is at rest. w 
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In order to control the lamp-circuit auto 
matically, a controlling-circuit, 3, from the 
generator is provided with electro-magnets D, 
Tpreferably in multiple arc, as shown, which 

5 act upon the switch-levers or armatures c and 
hold them open when lamps are not required 
to be lighted. . . . . . 

Fig.2 shows the electro-magnets on an en 
larged scale and the preferred way of running 

Io the circuits. The circuit-wire 2 from the dy 
namo is electrically connected with a metallic 

20 

plate, e, secured to an insulating-block, f, on 
the end of the armature-lever c. The circuit first runs from plate e to spring contact-finger 

I5 g, to coils of electro-magnet D, and thence 
through switch c' to circuit-wire 3. The elec tro-magnet, being energized, will attract the 
armature c and break the electrical connection 
between e and g; but at the same time electri 
cal connection is made between the plate e and 
the spring contact-finger h. The circuit then 
runs from plate e to contact-finger h through 
resistance R and coils of electro-magnet D to 
circuit-wire 3. The armature is held nor 

25 mally raised by a spring, i. It should be ob 
served that the initial currentis of full strength 
and energizes the electro-magnet with staff 
cient power to draw the armature 'home;’ 
but then the circuit is shifted through a resist 
ance, thus diminishing the consumption of 
current. while permitting a sufficient current 
to flow to hold the armature home,it being well 
understood that a much weaker current will 
hold the armature home than is required to 

35 attract it from a distance. The lamp-circuit 
terminates in contact-armsy and a. The arm 
y is carried on theinsulating-block fonthe end 
of the armature c, and the arm 2 is secured to 
the frame of the apparatus in such a position 

4o that when the armature is raised the arms will 
- nake electrical contact and the lamp-circuit 

will be closed. When the armature is drawn 
home, the lamp-circuit is broken. 
A switch, d, on the engine enables the en 

45 gineer or attendant there to open and close the 
controlling-circuit and thusight or extinguish 
all the lamps at will. The circuit in each car 
may be opened and closed by switch c. 
We prefer to use one of the charging con 

ductors as the return-wire for the controlling 
circuit, as this enables us to do the work re 
quired with three wires instead of four. The 
controlling-circuit is also provided with dis 
connecting - couplings between the cars, as heretofore explained. 
We preferably employ a coupling for the 

charging and controlling circuits, such as illus 
trated in Figs. 3 and 4 of the drawings. As 
illustrated, the three wires are run to three 
separate coupling-fingers, in n, o, mounted in a 
head-piece, M, and are suitably insulated from 
each other. The fingers are arranged in a ver. 
tical plane one above another, and are bev 
eled at their outer ends, so as to readily unite 
with corresponding fingers, p q r, on the oppo 
site head-block, M. Springs's in the sides of 
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the head-blocks serve to press the fingers to: 
gether and insure a firm connection. The coupling-fingers being arranged in a 
vertical plaue, there is no danger of mixing 7o 
the circuits in coupling. For instance, if the 
top fingers be selected for charging. Wire No. 
the bottom fingers for No. 2, and the middie 
fingers for controlling wire No. 3, the coup 
lings will always correspond, however the cars is 
may be arranged. - . 
In operation we obtain a steady charging 

current from the generator, irrespective of the 
stopping or starting of the train, which cut 
rent we utilize in charging the secondary bat-Bo 
teries, whether the lights are in use or not. When using the lights, they may be thus run partly from the generator and partly from 
secondary batteries, or from the secondary 
batteries alone. As before explained, the con- 8 
trolling-circuit holds the lamp-circuit auto" 
matically opened, when desired, and thus 
keeps the lamps unlighted. By this means 
it will be seen that all the secondary batteries, 
being in multiple arc and at the same time or 90 the lighting-circuits, act as one large battery 
from which each lamp-circuit is supplied. 
Thus, supposing some of the batteries are not 
as fully charged as others, provided the main 
circuit-wires are sufficiently large the laps. 95 throughout the whole train will be supplied 
from all the batteries acting as one. Thus, in the event of any particular set of cells. being 
empty, the lamps in that particular car will 
not necessarily be affected, for each and every Ioo lamp is dependet upon the sun total or 
united force of all the batteries. When the . cars are separated, the lights are fed from the 
secondary batteries alone, so that in no case, 
under our system, is a car necessarily left un 
lighted. The lights can also be controlled by 
hand by means of switches c' in the lamp-cir 
cuit in each car. 
We are thus by our improvements enabled to procure a steady charging-current, to avoid 

the necessity of removing and replacing the 
secondary batteries, to control the lighting 
from the engine or from any other part of the 
train, and to keep the lights burning, whether 
the cars be coupled together or detached. 
We are aware that it has heretofore been proposed to light railway-trains either by a 

generator driven independently or from some 
moving part of the trail. We are also aware 
tha, electric lights have been used...in mul 
tiple-are circuits and in connection with stor 
age-batteries and circuit-controlling devices 
for lighting or extinguishing them, and do not 
broadly claim these features, but limit our 
claims to the subject-matter set forth in the 
claims. 
Having thus fully despribed the construc 

tion and operation of our improved appara 
tas for lighting railway-cars by electricity, 
what we jointly claim as our invention, and I3O 
desire to hire by Letters Patent, is 

i. The cazabination, substantially as here 

) 

o 
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inbefore set forth, of an independently-driven 
dynamo or generator of electricity mounted 
upon a locomotive, an electric charging-cir 
cuit running from the generator through all 

5 the cars, a secondary battery in each car and 
in said circuit, lamps in the car in multiple 
are circuit with the charging-circuit and sec 
ondary battery, and a circuit-controlling de 
vice which simultaneously cuts out and lets 
in both the generator and storage-battery. 

... 2. The combination, substantially as here 
inbefore set forth, of an independently-driven 
dynamo or generator of electricity mounted 
upon a locomotive, an electric charging-cir 

Io 

15 cuit running from the generator through all 
in each car and. the cars, a secondary battery 

in said circuit, lamps in the car in multiple 
arc circuit with the charging-circuit and sec 
ondary battery, an electro-niagnetic circuit 

20 controlling device which cuts the lamps in and 
out of circuit, and a controlling-circuit which 
regulates the circuit-controlling device, where 
by the lamps may be lighted or extinguished 
from the locoaiotive as well as from the car. 

25 3. The combination, substantially as here 
inbefore set forth, of a railway-train, a dy. 
-namo or generator, an electric charging-cir 
cuit running from car to car, a secondary bat 
tery in each car in multiple arc with said cir 

3o.cuit, lamps in each car, also in multiple are 
with said circuit and secondary battery, a cir 

... cuit-controlling device which holds the lamps 
out of circuit in an independent circuit, and 
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detachable circuit-connectious luetween the cars, whereby the lamps are automatically 35 
lighted by the separation of the cars and the 
consequent breaking of the circuit. 

4. The combination, substantially as here 
inbefore set forth, of a train of cars carrying 
secondary batteries, a generator and a charg- 40 
ing-circuit, and lamps all in multiple arc in 
the same charging-circuit with the secondary 
batteries, so that any inequality in condition 
of the storage-batteries is rapidly compen 
sated when the train is coupled up.'. 

5. The combination, substantially as here 
inbefore set forth, of the generator, the charg 
ing-circuit, the storage-batteries and lamps in 
multiple arc in the charging-circuit, their elec 
tro-magnet circuit-controllers, the actuating so 
mechanism thereof, and a controlling-circuit. 
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of which one of the charging-wires constitutes 
a portion. 

In testimony whereof we have hereuuto sub 
scribed our names. 

US AGUSTUS TIMMS, 
- STANLEY (, C, CURRIE. 

Witnesses to signature of I. A. Timmis: 
ToR. G. RIDGWAY, 

Not. Pub., 5 Waterloo Place. 
AMBROSE FISH, 

Notary's Olerk, 5 Waterloo Place, S. W. 
Witnesses to signature of S. C. C. Currie: 

JoHN H. GEII, 
THOS, J. HUNT. 

  


