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To ail whom it may concern.:
BeitknownthatI,JAMESF. McELRrOY,aciti-
zen of the United States, residing at Albany,
in the county of Albany and State of New
5 York, have invented certain new and useful
Improvements in Systems of Lighti ng Cars by
Electricity, of which the following is a speei-
fication, reference being had therein to the
accompanying drawings. -
fo  This invention relates to new and useful
improvements in systems of electrical distri-
bution for lighting railway-trains by eclee-
trieity. :
The object of my 7 -ntion is to provide a
15 practical system fo ... hting cars by elec-
tricity; and to this . su'1 have devised a Sys-
tem of distributior :he principle of which in
general consists itr goiierating the current te-
quired for the maintenance of the lights by

20 means of a dynamo operated by the motion

of the-train itself, and.employing in connec-
tion therewith a storage-battery of sufficient
capacity to maintain the lights during stop-
pages.

25 My invention involves a novel system of
distribution by which I earry ouat this prin-
ciple, and which, briefly described, counsists
in generating the current by-means of an al-
ternating-current dynamo the field of which

30 is maintained by its own current by means
of two sets of field-coils included in two
branches of a shunt-circuit, through which
the current-waves are directed by resistances
alternately created in these branches; further,

35 a potential-regulatoris employed, which oper-
ates by the abnormal increase or decrease of
the pressure in the shunt-circuit to decrease
the current in the field-magnets, and which
when the pressure drops below a certain

40 limit, as in the slacking or stopping of a train,
opens the main circuit of the dynamo. Itach
car is equipped with the requisite number of

" lamps and with a storage-battery, the lights
being placed in multiple between one of the

45 main leads and one of two branches of a
feeder from the other main lead and the stor-
age-battery being placed in circuit with the
same main lead and the other branch of the
feeder, with a current-director placed in the

so feeder, whereby one phase of the current is
directed through the lamps and the other

through the storage-battery. Tho storage-
battery is adapted to maintain the lampsonly
during the time required for stoppages of the
train.  One storage-battery, however, may be 55
used forall the cars instead of placing one in -
each car,

The objeet of my arrangement is to employ
devices and instrumentalities which are not
liable to get out of order and which operate 6o
automatically. To thisend [ have dispensed
with the use of a dynamo requiring a com-
mutator, as this is a constant source of trou-
ble, requiring close attention, which it could
not be given in the running of trains. The 65
same holds good for all other devices em- -
ployed for distributing and regulating the
current and in which there are moving con-
tacts, which occasion sparking and present a
constant source of annoyance and trouble. 70
My devices constantly operate in closed cir-
cuits without any making or breaking of con-
tacts while in operation. The resistances
which I use are merely in the nature of ob-
structions, whieh simply divert the eurrent 75
from one path to another or prevent its pas-
sage, more or less, as in the case of the poten-
tial-regulator.

Having now described iy invention in gen-
eral, I will deseribe it more in detail in con- 8o
nection with the accompanying drawings.

Figure 11is a diagrammatic representation
of mysystem of train-lighting; Fig. 2, an en-
larged detail of the current-regulator.

A represents the alternating-current dyna- 8s
mo, which is intended to be operated by the
motion of the train in any known manner,
preferably by securing the armature uponone
of the axles of the forward truck of the loco-
motive with the field secured to the frame of 9o
the truck. This field has two alternate sets
of field-magnets a a’, each incladed in a sepa-
rate branch of a shunt-circuit B,which is con-
nected to the main leads C ¢’ on the locomo-
tive or car itself, on which the dynamo is g5
placed,and this shunt-circuit always remains
closed.

D is the potential- regulator, preferably
placed inthecar undertheeye of the en gineer
on the locomotive. It consists of a bar of oo
iron d, turning upon a pivot d’, and with its
ends bent to form suitable cores d? d?, adapted
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to enterinto the wite helices ¢ ¢ % placed in
proximity thereto. The helix e is. included
in the shunt-circuit Band the helices e’ ¢ are
respectively included in the two branches b
b’ of the shunt-circuit. The two helices ¢’ ¢
form one compound coil, although for the
sake of clearness they are shown as two sepa-
rate coils. They are also wound in opposite
A potential-spring fis secured to
the bar d to normally withdraw by its ten-
sion the cores d? 8 from the helices, and con-
tacts g g’ are arranged whereby one end of
the_ bar is adapted to operate against the
Spring g of said contact to make and hreak
connection with the fixed contact g’. The

contacts g g’ constitute a make-and-break -

connection in the main lead C of the gener-
ator, and the force of the spring is adapted
to break said contact by pressing the end of
the bar d against the spring ¢'. :

_Eisacurrent-director consisting of the rigid
frame ;, provided nearone end with two abut-
ments 2’ 1% To the other end of this frame
1s secured one end of the core of an electro-
magnet 4, while the other end of said core is

, fre_.e_and has two abutments ¢’ 32 formed there-

on,whichare correspondingly opposite and be-

tween the abutments 7/ 2%on the frame. Car-
bon disks j 7" are interposed between these:
abutments on oppositesidesof the abutments:
on the magnet-core, whereby the latter in ex-
panding or coutracting its length is adapted:
1o compress or clamp one of the pile of car-
bon disks, more orless. The core is compara-;
tively long. Itscoil is included in the shunt-
circuit B, and alongside the electro-magnet ¢
1s secured a_permanent magnet I, extending;
with its polein proximity to the poles of said’

.Imagnet. The shunt B after passing through:

the coil of  the electro-magnet 7 divides into
the two branches.b b’, which are connected,:
respectively, tothe carbon disks j7”and from’
there lead to the field-magnets, to which they:
are alternately connected in an y desired man-
ner. The main leads C C’ extend from the
locomotive to the cars to be lighted, and are.

‘provided with the usual coupling devices for.

connecting and disconnecting them between
the cars. :

T is another current:director located on a
car. It is preferably of the same description

or type as the current-director E, just de-

seribed, and its electro-magnet is included ip
a feeder G from the main lead C’. After

passing through the electro-magnet the feeder:
divides in two branches G’ G2 one connect-
ing through one of the pile of carbon disks of.

the current-director and extending from there

to form a feeder for the lamps, and the other
connecting through the other pile of carbon’
disks and extending from there to .form a

feeder for the storage-battery. The lights I
are in multiple between the main lead C and
the.branch feeders G’ G2 respectively.

K is a switeh in the branch feeder G2 and
L is a fixed resistance equal.to the resistance.
of .the storage-battery, all so arranged that
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the branch feeder G®may be connected either
to the resistance or to the lamps. .

In practice the parts being substantially
arranged and constructed as shown and de-
scribed, they are intended to operate as fol-
lows: When the locomotive is at rest,the dy-

.namo-circuit is held open by the vibrating

armature of the potential-regulator in press-
ing down upon the spring-contact g. When
the frain starts up, the dynamo will at once
begin'to generate a current, which is all sent
into the field-magnets through the perma-
nently-closed shunt,thecurrent-waves of one
direction flowing through one set and the
current-waves of opposite direction flowing
through the other set of field-magnets. This
is brought about by the current-director, the
electro-magnet of ‘which is energized by the
current flowing through its coil, thereby pro-
ducing a lengthening of the core due to the
magnetizing effect. However,as the current
is alternately in opposite directions it will

‘alternately reverse the polarity of the core,

and therefore if the polarity is such as to sat-
isfy the potarity of the permanet magnet &
its magnetism will be greatly increased and
its core correspondingly increased in length,
while if the magnetism of the.core is counter-
acted by the permanent magnet the core will

.be shortened. Thus one current-wave.may
-be made to produce a tight.clamping or com-

pressing upon the pile of carbon disks j and

.the opposite current-wave produce a similar

effect upon the pile.of carbon j. The con-
ductivity through one.pile of .carbon disks
is thus increased, while the one of the other
pile of carbon is simultaneously decreased.
The carrent-director is arranged.to operate

-in this manner and- has suitable adjusting

devices to produce the desired compression
alternately upon the two piles of carbon disks,

-thus affording the current impulses of.one di-

rector an easier passage through one. braneh
and to the current impulses of. the opposite
direction an easier passage through the other

‘branch without at any timne producing a break

in the circuit. The dynamo is thus made
self-exciting, and as the current.will rapidly
increase with the speed of the train it wiil
soon produce sufficient pressure to rock the
armature d, owing to the magnetizing effects
of the helices ¢’ ¢* upon the cord d% A slight
rocking of the armature d is sufficient to al-
low the spring-contact ¢ to close the ecircuit
of the dynamo.to the cars, and .thereby sup-
ply the lights with the necessary current and
at the same.time chargeé the storage-battery
for future use, the operation of the current-
director ' being such as to direct the cur-
rent.impulses in one direction through the
lights and those in the opposite direction to
the storage-battéry until the latter is fully
charged. Thestorage-battery, it will be seen,
is always connected to the .lamps when the
switch K is closed, and thus upon any failure
or irregularity of the current the lamps are
fed by the storage-battery, and the latter will
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thus tend to maintain the lights uniform.
Should it be desired to charge the storage-
battery without burning the lamps, the switch
K is turned to close with the resistance L,
which allows, again, one-half of the current to
be passed into the storage-battery. When-
everthe pressure of thedynamo-current d rops
below the normal degree as adjusted Ly the
spring f from any cause whatever—such as
by a decrease in the speed of the train or by
the battery-current overcoming the dynamo-
current when the battery is fully charged—
the potential-regulator will automatieall v dis-
conneet the dynamo from the storage-battery
and lamps, and the latter-will be taken care
of by the storage-battery until the current
again comes up.

The regulation of the current is extremely
simple and is especially valuable in a system
of train-lighting where the relatively slow
step-by-step movement of the variable resist-
ance-regulators is entirely inadmissible, let-
ting alone the matter of contacts which would
lead to sparking and consequent fusing or
burning out or other danger.

By looking at the drawings it will be seen
that in my current-regulator the magnetic
cores are entirely withdrawn from the helices
and the latter offer but  sli ghtly-appreciable
resistance tothe passage of the current. Even
after the armature has left the contact-spring
g the cores are still outside the helices. Upon
an increase of current above the normal
pressure the maguetizing effect of the helices
e’ éupon the core d?will increase the immer-
sion of the cores into the helices and the coil
¢ becomes essentially a choke-coil, and tho
more the pressure inereases the more the
cores d* @® will be drawn within the helices
against the increasing tension of the spring
J; and thereby choke the current supplying
the field. The choking effect of a piece of
iron being thrust within a helix traversed by
an alternating or intermittent current is very
great, much greater than the mere presence
of the iron alone would make it, and as the
range of the effect is from a mere proximity
to entire immersion of both cores within the
helix the cumulative effect of choking the
current operates within widely - separated
limits.

Instead of arranging the field-magnets in
two sets, as shown, each field-magnet may be
provided with two coils included in the two
branches of the shunt, and I claim this ar-
rangement as an obvious modification.

I have designed for practical use a cur-
rent-director and a regulator embodying the
principle of operation herein described and
shown, but which are of superior mechanical
construction and which are deseribed and
shown by me inseparate applications for Let-
ters Patent.

What I claim as my invention is—

1. Inan electric system of lighting cars, the
combination of a generatorof alternating cur-
rents provided with two sets of ficld-coils, two
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main leads extending through the cars, a
shunt-cireuit divided into two branches con-
neeted to alternate field-coils, and a current-
director operated by the passage of the cur-
rent through said shunt-cireuit to divert the
current-waves of one direction to one branch
of said shunt-cirenitand those of the opposite
direction {o the other branch of said circuit,
substantially as desecribed.

2. Inan electric system of lighting cars, the
combination of a generator of alternating cur-
rents provided with twosets of field-coils, two
main leadsextendingthroughthecars,ashunt-
circuit divided into two branches, one for
each set of field-coils, a current-director op-
erated by the passage of the current through
sald shunt-circuit to divert the current im-
pulses of one direction to one branech and
those of the opposite direction to the other
branch of saidshunt-circuit,and eurrent-regu-
lating devices comprising a choke-coil in the
shunt-circuit, whose iron core is immersed or
withdrawn from the coil by the operation of
a controlling-magnet in the branches of the
shunt-circuit, substantially as deseribed.

8. In an electric-light equipment for cars,
the combination of two main conductors,
means for supplying the same with an alter-
nating current, a storage-battery and lamps
respectively in circuit with one of the main
conductors and with separate branches of a
feeder from the other main eonductor, and a
current-director in said feeder operated by
the current passing through said feeder to di-
vert the current impulses of like direction al-
ternately to one and the other branch of said
feeder, substantially as deseribed.

4. In an electric-light equipment for a car,
the combination of two main conductors
forming part of the main leads of an alter-
nating-current generator, a storage-battery
and lamps respectively in ecircuit with one
of the main conductors and with separate
branches on a feeder from the other main con-
ductor, a current-director in the feeder, op-
erated by the current passing through said
feeder to divert the current impulses alter-
nately over one or the other branch of the
feeder, a resistance in a shunt-circuit with
the lamps, and a switch in the lamp-circuit
for cutting out the lamps and closing the cir-
cuit through the resistance, substantially as
deseribed.

5. In an electric-light equipment for a car,
the combination of two main conductors of
an alternating-current generator, a storage-
battery in circuit with one of said main con-
duetors and with one branch of a feeder from
the other main conductor, lamps in multiple
with the same main conductor and with an-
other branch of said feeder, carbon disks or
like Dodies having their conductivity in-
creased or decreased by an increase or de-
crease in pressure included in each branch of
said feeder, and a magnetic device operated
by the current impulses passing in opposite
directions throuzh the feeder to alternately
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_ 6. Inan electric system of lighting cars, the
combination, with a supply-circuit ineluding
translating deviees in two separate branches
thereof, of two piles of carbon disks, one in
each branch of said circuit, an electro-magnet
in said circuit, arranged to compress with its
core one or the other of said piles of carbon
disks by a eontraction or expansion in its
length, respectively,and a permanent magnet
extending with its poles in proximity to the
poles of the electro-magnet, whereby upon the

passage of an alternating current through

said cireuit the core.of said electro-magnet is
alternately lengthened and shortened, and
thereby correspondingly compresses one or
the other pile of ecarbon disks to divert the
current impulses of one direction to one
branch and those of the opposite direction to.
the other branch, substantially as deseribed..

7. Inanelectricsystemof lighting cars,com-
prising a generator of alternating currents,

provided with two sets of field-coils, two main
leads extending through the cars, a shunt-

circuit divided in two branches, one for each
of the field-coils, and a current-director in

said shunt-cireuit, a combined regulator and
switeh consisting of a choke-coil in the shant-
eircuit, a controlling-magnet formed of two

oppositely-wound helices included, respect-

475,514

ively, in the two branches of the shunt-cir-
cuit,a tilting bar earrying wires for the choke-
coils and controlling-magnet, respectively, a
spring for retracting the same, and a switch
for cutting out the main leads, operated by
said tilting bar in its retracted position, sub-
stantially as deseribed.

8. In.an electric system of lighting cars, the
combination of a generator of alternating cur-
rents, provided with two sets of field-coils
placed on the locomotive, two main leads ex-
tending through the cars, a shunt-cireuit di-
vided into two branches connected to alter-
nate field - coils, a current-director in said
shunt- circuit, storage-batteries and lamps
placed in each carand included, respectively,
in ecircuit between one of the main leads and
separate branches of a feeder from the other

.main lead, a current-director in said feeder,

operated by the current passing through the
same to divert the current impulses of . like
direction alternately to one and the other
branches of said feeder, substantially as de-
scribed. S

Intestimony whereof Laffix my signature in
presence of two witnesses.

JAMES F. MCELROY.
Witnesses:

EDWIN A. SMITH,
HomeRr J. NODINE.
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