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To all whom it may concern:

Be it known that I, JAMES F. McELROY, a
citizen of the United States, residing at Al-
bany, county of Albany, State of New York,
have invented certain new and useful Im-
provements in Klectric Train-Lighting Sys-
tems, of whichthe followingis aspecification,
deseribing as an illustration of the invention
that form thereof which I now regard as the
best one out of the various forms in which it
may be embodied.

Reference is made to the accompanying
drawings, wherein— f

Figure 1 isa conventional representation
of a dynamo and regulator therefor, showing
circuitsand connections. Fig. 2isadiagram-
matic view of a car equipment. Fig. 3 is a
diagrammatic view of the dynamo, regulator,
anda switching device, shown as placed in one
car, with the local circuits connected with the
lights connected therewith in separate cars
In the train. Fig. 4 is a section of the cur-
rent - reverser connected with the dynamo.
Fig. 5 is an end elevation of said current-re-
verser. Fig. 6 1s a plan of the wheel 18. Fig.

7 18 a section along the lines z x on Fig. 4.

Similarletters refertosimilar parts through-
out the several views.

T'he present application is a continuation
of my application, Serial No. 706,165, filed
February 20, 1899. |

My invention relates to a system in which
the electricity required for lighting a ear or
train is derived from a generator driven by
one of the car-axles, a storage battery being
employed which will be charged by the gen-
erator whenever the lamps are not in use and
whenever the charge in the battery falls be-
low the normal potential of the systemn and
which willalsoserve tooperate thelampswhen
the train is standing still or when for any
other reason the electric pressure of the gen-
erator falls below the normal pressure of the
system or the pressure of the battery rises
In providing a
practical system of this type it is manifest
that aseriousdifficultyis presented by the ex-
traordinary range of speed variation to which
the generator is subjected, since the speed of
the train varies from standstill up to ninety
miles an hour, it being necessary in practice
to provide for the contingeney of the train
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reaching the latter speed under certain con-
ditions more or less temporary. In order
to meet this situation; it has been here-
tofore proposed to employ a centrifugal de-
vice responding to the speed variation of the
generator, which should reversely regulate
the field-magnet strength of the generator,
reducing it as the speed increases, and vice
versa. This has been found impracticable,
however, since speed variations may occur
more rapidly than the generator can respond
to the regulating action of the governor, and
particularly when the centrifugal governor is
employed to determine the point of speed at
which the generator shall be thrown into ac-
tion 1t has been found that at the chosen
speed the generator might or might not bein
the proper condition to begin action. It has
also been heretofore proposed to regulate the
generator and determine its point of aec-
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tion by means of a series magnet contained -

in thearmature-circuit and responding to the
volume of current generated by the machine.
It is, however, impracticable to make the cur-
rent volume the determining factor of regu-
lation. The current is a variable factor and

75

is not a constant, nor is it feasible to employ -

i @& constant current. For instance, a current

required for a train of eight cars is four times
that required for two cars, while in each car

the amount of current required depends upon

the condition of the storage battery and upon
the number of lamps which happen to be
turned on. Therefore a series magnet which
can only regulate to produce a constant eur-
rent from the generator is not a desirable
determining factor for the regulation. In
my system I employin connection with other
features to be hereinafter described a shunt-

-magnet responding totheelectromotive force

or pressure of the system asthe determining
factor for the regulation and also for the
bringing of the generator into action. This
shunt-magnetisindependent of thearmature-
current and responds to the pressure or elec-
tromotive force asdistinguished from the cur-
rent volume or amperage of the system and
acts to correct any departure from the nor-
mal pressure by setting agencies at work
which will raise the pressure if 1t falls too
low or reduce 1t if it rises too high. Thisuse
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of a shunt or potential magnet as the deter- -
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mining factor for regulation and for the com-

ing into action of the generator is one of the

characteristic features of my system. . Again,
it has been proposed to employ a * series ”
dynamo or a ¢ compound” dynamo for light-
ing railway-trains from a car-axle in distine-
tion from a ¢ shunt” dynamo, in which the
field-magnet isin a shunt-cireuit and depend-
ent only upon the pressure or voltage of the
system. Suchseries or cow pound generators

are, however, impracticable on account of the

speed variation to which they are subjected.

In a machine having its field-magnet ener-.

oized wholly or partly by a series coil the
olectromotive force does not vary directly
with the speed, but increases more rapidly
than the speed and decreases more slowly
than the speed. Therefore it will not auto-
matically regulate itself for constant poten-
tial under such wide variations of speed, nor
iq it feasible to employ an external regulator
therefor responding to speed variations or {0
variations from a constant potential and act-
ing upon the series field-magnet coil where-
in there is a widely-varying current or upon

a multiplicity of shunt and series field-mag-

net coils in which the currents vary accord-
ing to widely-differing laws. Moreover, in
many cases the attempt to employ a genera-
tor having a series field-magnet coil has been
5o carried out as to insure the reversal of the
cenerator by the storage battery. For the
foregoing reasons and for others which it 18
not necessary to mention another character-
istic of my system is the employment of &
shunt-generator as disvtinguished from a se-
ries or compound generator. Again, with a

- generator subjected to such violent finetua-
" tions in speed it isimpracticable to make the
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regulating-coil itself theimmediate agency for
correcting the departuresfromthe normal con-
ditions determined by the coil. Thus,assum-
ing that the regulating-coll in & shunt-circuit
is set for a given voltage, if the coil itself acts
immediately upon the generator field-magnet
to strengthen it when the voltage 18 0o low or
weaken it when the voltage is too high the ac-
tion of the magnet tends to destroy the very
conditions upon which its action depends and
with the violent luctuationsin speed produces
an unstable situation, which causes wide flue-
tuations in the voltageinstead of the constant
voltage desired. Thereforein mysystem Ipro-
vide thatthe shunt-magnet,which determines
the regulation, is made to set into action (by
means of a director) a motor, which in turn
acts upon the field-magnet of the generator.
The shunt-magnet also acts to maintain such
motor in operation until the departure from
normal voltage is corrected. Again, itisevi-
dent that the system must be capable of ac-
tion whether the train and generator run in
one direction or the other. It has been here-

tofore proposed to place a reversin o-switch 1n
the main ecireuit of the generator, which
should reverse the connection of the brushes
with respect to the main line; but it has not | Finally,

1
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been conceived that with a shunt-dynamo
such as I have employed in my system there
must be also provided an arrangement
whereby the connection of the field-magnet
circnit of the generator shall remain un-
changed. If thisisnot provided for, it is un-
cortain whether the machine will generate or
not, or if it does in which direction the gen-
orated current will start, and if 1t starts in
the wrong direction both the battery and the
dynamo will be short - cirecuited upon each
other with disastrous results as soon as the
battery is connected in. 1’0 avoid this difli-
culty, I provide means for reversing the re-
lations of the generator -armature with re-
spect to the field-magnet terminals, as well as
with respeet to the main lines, such means
comprising a reversing-switeh located in the
main circuit of the dynamo between the
brushes and the point at which the field-mag-
net shunt-circuit is derived from the main
circuit. This will maintain the polarity of
the field-magnets unchanged tor both direc-
tions of rotation of the generator, it being also
remembered that the field-magnet must be
fully energized at the moment when the arma-
ture is connected to the storage batiery or
there will be a short circuit of the latter.
This reversing-switch I prefer to operate me-
chanically by a frictional deviee on the arma-
ture-shaft. In the mechanical operation of
the reversing-switch just mentioned it has
been heretofore proposed to have a clutch or
other frictional device which would engage
the driven shaft and also be connected with
the reversing-switch, so as to throw it in one
direction or the other, according to the direc-
tion of the shaft, such device being left In
frietional engagement during the ranning of
the machine, with the result that 1t becomes
worn and fails to operate. I therefore pro-
vide my friction-clutch with a centrifu gal gov-
ernor, which will throw 1t out of engagement
when the proper speed is reached and after
its operation of theswitch has been completed.
1 do not, however, make claims to this fea-
ture in the present application, it belng em-
braced in another application forming a di-
vision hereof. Again, in the energizing of
the field-magnet of the generator by a shunt-
circuit having a constant potential main-
tained thereon by the joint action of the gen-
erator and the storage battery it has been
tound that the charge of the storage battery
will leak away if the car be left standing for
a fow hours or more by the small flowof cur-
rent from the battery through the field-mag-
net coils, and to avoid this dificulty I pro-
vide for antomatically disconnecting the
field-magnet coils from the storage battery
whenever the car stops. Moreover, I provide
that when the battery becomes fully charged
its connection with the dynamo will remain
unbroken: butif for any reason the pressure
of the battery exceeds that of the dynamo
the connection will be broken automatically.
in connection with a train system

75

8o

90

95

100

105

IIO

115

12C

I2¢E

I 3¢




720,605

Wherem storage batterieson dlffel entcars are
all charged from one dynamo on the train by
MEeans of line-wires extending from car to
car through train-couplers 1 have found that

trouble may be caused by leaving individual
cars standing in the train- -yard or elsewhere

with their storage batteries connected to the
traln-wires terminating at the coupling. The
possibilities of mischief thus presented has
not escaped the discovery of boys and other

persons who can with a wire or nail or any |
other metallic article connect the exposed:
terminalsin the coupler, and thereby produce | pivoted lever D’ and upon each end thereof
an arc or short circuit, which is destructive
to the battery. Therefore I preferably pro-

vide In my system that the battery shall be

~automatically diseonnected from: the train-
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wires terminating at the couplers whenever
a car comes to a standstill. I havealso pro-
vided other useful details of construection,
which will be hereinafter desceribed. It mav
be also noted that my qystem is one in which
but one storage baitery isemployed, which'is
used only to s,u’pplemeut the generator;

ergy is thus supplied directly from the dy
namo to the lamps, which avoids the loss that
is characteristic of systemsin which thelamps
are supplied from the storage batteries alone,
and the generator is employed only for charﬂ'-
ing the bant;erV and not for operating the
lw‘hts directly. More particularly, this fea-
ture of my system reduces the wear upon the
batteries to an insignificant pmnt as com-
pared with the systems Just mentioned.
Thisisamatter of importance, since it largely
eliminates the matter of battery deprecia-
tion, which is recognized as a serious defect
in batteries under all conditions, and pm-
ticularly when they are employ ed upon a
moving vehicle. |

Turnmﬂr to the accompanying drawings, |
now proceed to describe my eleetric train-
lighting system in detail.

Iplaveaeonsbant potentialdy namoA Fi 1¢8.
1 and 3, in the baggage-car orthe Iacomotw
or other convenient place and connect the
same in any suitable manner (not shown) to
the running-gear of the train in such a man-
ner that the IBVO] ution of the wheels will tend
to operate the dynamo. I c¢onnect the com-
mutator-brushes of the dynamo ¢’ o', respec-
tively, to the main circuit, composed of the
wires ¢ and 0. The constant potential is se-
cured by means of a device which:I term a
‘‘governor,” operating upon the principle
already outlined.
namo to the lamp and battery circuit is ac-
complished when the dynamo has attained
such speed (be it greater ov less) as will give
the proper potenbml -T'his I have also indi-
cated above. In shunt with the dynamo I
place the governor B3, which is composed of
an electromagnetv C, which is connected to
the wires ¢ and b, the shunt-circuit from the
dynamo passing thmw*h the magnet C. With-

in the magnet T plaee a bar ¢, Wthh will tend | in or out the resistance of the rheostat, de-

| the magnet C permits such adjustment.

By
far the greater portion of the electrical en-
- | equilibrium, which is arranged to be main-

The connection of thedy-

to be drawn into the magnet in proportion to

the strength of the current passing there-
through. I arrange a spring ¢ in the man-
ner qhown in Flﬂ' 1, a,ﬂ'amsb the tension of
which said bar acts when magnetized zmd
which tends to force the bar ¢ to 1£8 normal
position when the strength of the current in
Op-
erated by the bar ¢ I arrange a current-direc-

| tor D, which is composed, preferably, of a se-
| ries of carbon blocks E F G and E', F',and G'.
The carbons EE and E' E/, T arran n'e upon the -

and connect said lever to one end of the bar c.

Between the carbons E and E', preferably ad-
jacent to the pivot ¢, I insnlate the lever D',
so that the current will not pass from one end
of the lever tothe other. The carbons F and

G are suitably connected with the plates F?

and * adjacent to the carbons E E, while the

carbons F' and G" are carried upon the same

plates I~ and G*adjacent to the carbons E' K/,

‘so arranged that diagonal connections will be

made bebween the ea,rbons on the current-
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director when the bar ¢ is drawn out 6f its

tained when the current from the dynamo

through the magnet is of a given mfenswv

The purpose of the director just described as
controlied by the shunt-magnet C (whose ac-

95

tion depends upon. the potentlal or pressure

between the main lines ¢ and b) is to send the
current in one direction or the other through
the armature of an electric motor or to lntel-

rupt such current entirely, and the motor in

100

turn acts to decrease or increase the amount

1 of resistance in the shunt-circuit passing
through the field- magnet of the dvnamo or to

maintain it constant. The motor is alsoin a
shunt-circuit between the main wiresa and b,

‘and its current is interrupted entirely so

long as the potential on the main circuit is

normal and the potential magnet C is'in equi--
Uponanydeparture from such nor-

librium. |
mal pressure the director is brought into ac-
tion and maintained in action until its rota-

tion in one direction or the other corrects the

aforesaid departure by strengthening or weak-
ening the field-magnet of the dynamo to in-

crease or decrease the dynamo-potential, ac-

cording as the departure from normal pres-
sure is below or above the mormal point.

Between the field of the dynamo A and the

main circeuit I arrange a shunt-circuit con-
sisting of the wire J, connected with & rheo-
stat I by means of the arms 7, said rheostat

being connected with the field of the dynamo

A by means of the wire J'. The object of my
electromagnet and switch apparatus is to
throw in or out the resistance of the rheostat,

determined by whether the dynamo is fm--
nishing too large or too small an electromo-
1 lhen arrangethe motor M, pref-

tive force.
erably provided with a gear m, 1nesh1nn' with

| the wheel W, to which the ar m 7 is attached

Thus the movement of the motor will throw
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pending upon its directlion.
brush m' of the motor by the wire m?* to the
loever D' and connect the brush m?® by the wire
mtto said lever D’ on the other side of the
pivot e from that to which the wire m* is con-
nected. The field of the motor is connected
to the carbon F F’ of the current-director by

" the wire h and with each other by the wire

10

k' and also to the main line ¢ by the wire h=.
The carbons G and G’ are connected by the
wire ¢ to the main line b. When the elec-
tromagnet C becomes charged to the extent

 of drawing the bar c against the tension of the
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spring d, upper contact will be made between
the carbons E and I at one end of the cur-
rent-director and between the carbons E'and
G’ at the other end. The current will then
pass from the main line a by wire h?, field,
wire &', opposite field, wire A, carbon F, car-
bon E, wire m? brush m’, the motor, brush
m3, wire m!, carbon E', carbon G', wire g, t0
main-line wire b. This will cause the motor
to revolve, throwing the arm j of the rheostat
into such a position as to bring additional re-
sistance into the main-line eircuit, which will
tend to demagnetize the fields of the dynamo
A, and therefore decrease the electromotive
force supplied to the main line. When the
magnetism in the electromagnetis insufficient:

to hold the bar ¢ against the tension of the.
spring d, contact is made between the carbon
E and the earbon G on one end of the current-

" director and between the carbon E' and the
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carbon I’ on the other. The current then
passes in just the opposite direction through
the motor - armature and then through the
fields tothe main line, and therefore revolves
the wheel W in the opposite direction, carry-
ing the arm j and throwing out resistance and
in this manner bringing up the magnetism of
the field of the dynamo until the current
through the electromagnet C is sufficient to
raise the current-director lever until it occu-
the position shown in Fig. 2 when the
carbons are out of contact with each other.
I do not limit myself to this arrangement for
the current-director nor to its details. (The
current-director illustrated here forms the
subject of an application filed simultaneously
herewith in which claims are set up thereon,
and the same is true of the current-directors
shown in Figs. 2 and 3.) Instead of using
carbon contacts I may use any other suitable
material, although carbon is in many respects
superior, because of the fact that it does not
blister and peel with large currents and pre-
vents sparking, nor do I limit myself to the
use of a motor for the purpose of operating

the rheostat-arm 4, as this may be accom-
6o P |

lished by other well-known means.
I will now next describe the auntomatie

means for reversing the connection of the ar-

mature of the dynamo to the main line for a
change in the direction of the car. ITaccom-
plish this result by means of the deviee illus-
trated in Figs. 4, 5, 6, and 7. Attached to

one end of the dynamo-shaft 17is a wheel 15, 1

by means of

720,605

I connect the ]| provided with a rim 19. To the face of the
wheel 18 I arrange two curved levers 20 and

21, Fig. 6, each pivoted near one end to the

' wheel and each lever provided with a pro-

jection 20" and 21', respectively. A spring 22
connects said levers and tends to draw them
toward each other. As thus arranged, it 1s
apparent that with the rapid motion of the
dynamo-shaft the levers 20 and 21 will tend

70
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to separate against the tension of said spring.

Mounted in a suitable frame 23, Fig. 4, which
is secured to the frame in which the dynamo-
shaft 17 is mounted, I arrange a wheel 24,
provided with a rim 25, adapted to come in
contact with the projections 20" and 21’ on the
Jevers 20 and 21, so arranged that when the
wheels are quiet or moving slowly the pro-
jections 20’ and 21" will make close contact
with the rim 25 on the wheel 24, and the
movement of the wheel 18 on the dynamo-
shaft when the dynamo is starting will move
the wheel 24. _
ited in its motion, preferably to one-quarter

| of one turn as the limit, being stopped by the
projection 25 on the wheel 24 coming in con-
tact with the stationary portion 27 of the

frame 23. The wheel 24 is provided with a
face 28, Fig. 5, on the side of the wheel op-
posite that upon which 1s placed the rim 29,
in which face 28 are countersunk four con-

tacts 29, 30, 31, and 32, equally spaced, and

preferably at equal distances from the center.
Four corresponding brushes 29', 30, 31, and
32" are mounted in insulated blocks in the
frame 23. The contacts 29, 30, 31, and 32 are
joined in pairs within the stationary wheel
the insulated contacts 33 and 54,
respectively. Connected with the brushes
29’30, 81', and 32" are wires leading to the
armature and to the mains. When thedyna-

' mo starts and is revolving slowly, the pres-

sure of the projections 20" and 21" on the
wheeol 18 will cause the wheel 24 to make a
partial revolution, which will operate the
contacts 29, 30, 31, and 32 and will cause

a0

The wheel 24, however, is lim- -

go
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them to assuimne in reference to the brushes

either the position shown in Fig. 9, 1n which
the eurrent passes from the brush 29" to brush
30', from brush 32’ to brush 31', or on the
wheel being revolved in the opposite direc-
tion, caused by the movement ot the dynamo-

shaft in that direction, from brush 29" to

brush 32', from brush 30’ to brush 31, the in-

‘sulated connecting-pieces 83 34 occupying a

position at right angles to that which they
occupy in Fig. 5. It is understood that the
direction of current in the fields of the dyna-
mo and the field polarity remains the same,
this being provided for by locating the ra-

| versing-switch just described between the
brushes of the dynamo and the main line, as

appears in the circuits already traced, and by
deriving the shunt-circuit for energizing the
fields from the main lines ‘themselves, as
shown in Fig. 1, and by thus changing the

direction of the current from the armature

to the mains the direction of currentis main-
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tained the same, regardless of the direction
in which the ear is moving. If the dynamo
is speeded up, the centrifugal force will re-
move the pressure of the projection 20’ and
21" on the levers 20 and 21 from the rim 25.
T'he wheel 24, which carries the contacts as
aforesaid, will remain stationary and unaf-
fected by said levers. It is only when the
dynamo slows down that there is any friction
between the projections on the levers and the
rim of the wheel. Thereisjustsufficient mo-
tion given to the wheel to make the change of
connections, and this change is. only made
when the direction of movement of the car is
reversed. | o h

Between the cars of the train I arrange
suitable electric connectors, as indicated in
Irig. 3. | - |

I will now describe the means for automat-
ically bringing the dynamo into action at the
proper instant by connecting its armature-
circuit to the main line when the conditions

~are such that the electromotive force of the

dynamo, whatever its speed, will when con-
nected in be adequate to meet without dan-
ger the opposing electromotive force from
the battery.

In Fig. 2 I show a car equipment in which
the main-line wires ¢ and b are suitably con-

nected up with the local circuit, preferably
in the following manner: To the wire a I con-
nect the wire 1, which is provided with a
switeh S in series between the main line on
the one hand and the storage battery T and
the lamp-circuit on the other hand, the ob-
ject being to provide automatically for cut-

ting out or bringing in the current from the
main line to the storage batteryand the lamp--

circuit. This switeh S is preferably com-
posed of two bars pivoted together, each of
which is wound by a wire, one terminal of

said wire being connected to the wire 1, the

other to the contact-plate s. One of the bars

1s stationary. The otheris movable and con-

nected to a spring p, tending to hold the

switch-bars apart, and the other end of said

switch-bar is provided with a contact-plate
P, adapted to engage with contact-plates P’
and P? to one of which the wire 1 makes con-
tact and to the other the wire 3, connected
with the electromagnet I.. The operation of
this switeh is to provide for the making of
contacts between the plate P and the contact-
plates I’ and P? whenever the current from
the wire 1 magnetizes and tends to draw the
two bars of the switch together against the
tension of the spring . The current will
then flow through the wire 1, contact-plates
P’ P P? which connects with the electromag-
net L and from which the current will pass
by wire 4 and 5 to the storage battery T, also
by wire 6 and wire v to the lamp-cireuit O
after passing through the regulator device
(. One coil of the electromagnet I, is placed
in the described series cireuit, (while at the
same time having its second coil in a perma-
nently-closed shunt-circuit between the main

| lines ¢ and b.)

1 net.

=

The shunt-coil is connected
with the main wire 1 by the wire /, as above
described, and with the wire 7, which con-
nects with the wire 0. The contact-plate s,
similar to s, is connected by the wire s? to the
wire 7. - The pivoted lever N, provided with
carbon contact 7 on one side of the lever and
carbon contact n’ on the opposite side of the
lever, is arranged to make contact, respec-
tively, with the carbon r on the plate s and
the carbon 7' on the plate s’. Said pivoted
lever N is connected with the iron bar N’ in
the magnet L and the spring N2, counterbal-
ancing the pull of the magnet to a certain ex-
tent for the purpose of holding the pivoted
lever N out of contact until current due to
a specified voltage is sent through the mag-
When the current is passing through
the shunt- cirenit, it enters the wire [ and
the shunt-coil ? on the magnet I, which
becoming charged draws the bar N’ down-
ward, making contact between the carbons
r and n and ' and n', which will make a
current from the wire 1 through the wire on
the switch-bars, tending to draw them to-
gether against the tension of the spring p and
make contact between the plates P, P’, and
P?  Current will then pass through the wire

‘3 to the large series coil 4’ on the magnet I,

and strengthen the pull of the bar N’, tend-
ing to hold securely in position the switch-
bars 5. Current then passes to the wire 4,
wire 5, to the storage battery T, and also by
wire 6, arm U to the rheostat 1, wire v, to
the lamp-cirecuit O. The magnet L, it will
be noticed, has ifs shunt-coil /? permanently
in circuit, that coil being the only one exeept
the shunt-coil of the field-magnet and coil C

the dynamo when it begins to rotate and

throws the reversing-switch to one side or |

the other, and no other apparatus is in eir-
cuit until the generator reaches a speed which
will produce the normal voltage with no re-
sistance in its field-magnet cirenit. When
this point is reached or when any other de-
sired voltage is attained, the magnet I, is en-
ergized by the shunt-coil 2 and closes the cir-
cult of the coil on the main switch S. This
switch will be held firmly closed so long as
the voltage is above the lower limit, and cur-

rent will flow from the generator to the bat-

tery and lamps through a cirenit containing
series magnet 4. ‘T'his will strongly energize:

the magnet I, but will leave the magnet S

free torespond toan abnormally low voltage.
In the event, however, of the pressure of the
generator falling below that of the storagoe
battery or the pressure of the battery rising
above that of the generator the current in
coil 4" will fall to zero, and upon the subse-
quent passage of a slight reverse current
therein the coil 4" will overcome the shunt-
coil /*, and thereby release the core N', which
Inturnwill open the circuit of the main switch
>. This provides that after the battery is

| fully charged it will not be disconnected so
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long as the train is running at a sufficient |

speed to give the dynamo the normal voltage,
and the main switch will not be opened till
there is an excess of battery-voltage above
the dynamo-voltage.  In the wire 7 there 1s
a switeh 8, which should be closed when the
Jamp-eireuit is used. |

I also provide for the lamp-circult an auto-
matic regulator in which a shunt-magnet re-
sponding to differences in potential on the
lamp-cireuit is employed, like the magnet C,
heretofore described, to control a director,
such as I have explained in connection with
the governor 3. This director, like the one
just mentioned, controls an electriec motor,
which in turn serves to introduce more or less
resistance into the lamp-circuit to compen-
sate for any variations from an adjusted and
predetermined potential due either to a re-
duced number of lamps or to a variation 1n
the normal potential of the system or of the
storage battery when it alone I8 operating
the lamps. Thisis particularly designed for
sleeping-cars, since 1t enables the porter to
turn down all of the lamps simultaneously 1o

any desired degree, and they will then re-
main in that conditinn without disturbance -

by achange of pressure due to tarning a por-
tion of the lamps completely off or to any
other cause. Itisalsoof advantage insuch a
situation, because 1t enablesindividual lamps
to be turned on and off without affecting the
remaining lamps. Thisisrequired by the ne-
cessity of having separate lamps in the indi-

vidual berths or compartments which must’

be capable of separate control without regard
to one another. If the lamp-resistance were
not thus varied with respect to the potential
applied to the lamps, but were left as a lump
resistance in series with all the lamps in a
bunch, the turning out of a portion of the
lamps would cause the potential applied to
the remaining lamps to rise until with but
one or two lamps in circuit the resistance
would have but little or no practical effectin
reducing the lamp-potential below that ap-
plied to the batteries, which is greater than
the lamps eould endure. The advantage of
employing a motor as the controlling, con-
necting, or operating device between the
shunt-magnet measuring the Jamp-potential
and the resistance-in the lamp branch lies In
the fact that if thelamp-potentialis to remain
constant the measuring-magnet must also re-
coive a constant current and its core be held
in a constant position, except as 1t may tem-
porarily move in or out upon any departure
from the normal desired potential to set In
action mechanism that will correct the de-
parture and allow the core (o resume its nor-
mal position. If the said controlling, con-

necting, or operating device took the form of
o direct attachment of the magnet-core to
the rheostat-arm, the magnet could only cor-
rect the said departure by a movemenb of 1ts
armature in or out to a new position, which
position could only be secured by a change i

720,605

in the pressure of the system, which is the
very feature which 16 1s desired to keep un-
changed. 1t should also be noticed that the
magnet C is connected to that part of the cir-
cuit which supplies the battery outside of the
resistances Q in series with the lamps, and
nence measures the battery conditions, while
the magnets X in the lamp branches measure
the lamp conditions, which are different from
those of the battery. -

In connection with the lamp-circuit 1 ar-
range a magnet X, which 1s also connected
with the wire 7 and a current - director Z.
This current-director is similar in construc-
tion to the current-director used with the
dynamo-regulator, the middle bar or plates
+* being pivoted at z% at which point it is also
provided with insulation to prevent current
passing from one end to the other. When
the current passing through the lamp-cireuit,
and therefore through the magnet X in mul-
tiple with the lamps, 1s greater than that re-
quired or advised in the lamp-circuit, the
magnet becoming charged draws the bar @
agalnst the tension of the spring X', thus op-
orating the pivoted plate z® of the current-
director 7 and making diagonal contacts be-
twoen the carbons zand 2’ atone end of the cur-
rent-director and between the carbons ¥y and
y' at the other end. Current will then pass
from the wire 4 to contaet z', contact 2z, wire J,
to armature 10, to wire 11, to contacts v /', 10
wire 15, to field 13, to wire 12, to wire 16, and
to wire 7 beyond the switch 8. "’he passage
of the current in this direction through the
armature 10 and the field 13 will move the
armature within said field in such a direction
as to throw in a greater amount of the re-
sistance of the rheostat Q by means of the
rack 14, connected with the armature 10 and
adapted to mesh with toeth on the rheostat-
orm U. On the other hand, when the 1n-
tensity of thelights is less than that required
the magnet X will be weakened, the spring
X' will withdraw the bar z, and opposite con-
tacts will be made within the current-direc-
tor 7. The current through the armature 10
will thus flow in the opposite direction,while
that through the field 13 still retains its for
mer direction, and the armature, rack, and
rheostat-arm will be moved in such a way as
to throw out a portion of the resistance i,
and thus add to the intensity of the lights.
I preferably secure the spring X' to an-indi-
cator-arm X7 which pointsto
marks to show the intensity of the lamp-cir-
cuit when the arm points to them, respec-
tively, and so arrange the connection of the
spring to said arm that when the arm isdrawn
toward the lesser number the spring 18 cor-
respondingly released and will cause the reg-
ulator tothrowin more resistance in the man-
ner described, and thus reduce the light, and
when operated in the opposite direction will
cause the regulator to throw out resistance,
and thus increase the light. I describe this
apparatus in anapplication on current-direc-

fioures or other:
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tor, as before stated, and do not here limit

myself to any pmtlenler indicating device.
In case the storage battery hwemee over-
charged the current is pushed backward to-

:-:'le the main line, teunding to cause a re-
versal in the magnet L, the bar N’ will, as I
have already described, bereleased from the
pullofthemagnet, and the enrlnﬂ'\?wﬂldldw
1t up and break countacts between " and n'

and r and n. The switeh S will then imme- |

diately break contacts with the plates P’ and
P and no current will pass from the dynamo
to the local circuit. The lamp-circuit will
then be supplied by the storage battery un-

til the current paaeuwthmueh the magnet L |

will close up the switeh and draw current
from the main line.

As constructed, my system will prowde for
supplying a train with an electrie-lighting
system In which the current from the dy—-
namo shall be maintained constant in its vol-
tage and delivered to each car in just suffi-
cient quantities to maintain the lights at a
constant degree of intensity and to keep the
storage battery fully charged, the dynamo
having an adequate current capacity for this
purpose—to wit, a capacity sufficient for the
normal lamp- IOdd plus the battery-load.
will be noticed that the governor for the dy-
namo 18 absolutely automatic in its opera-
tion, as is also that of the regulator of the
light-cirenit pleeed hetween the storage bat-
tery and said circuit. Thus in reference to
the regulator, regardless of the namber of
revolutions made by the axle of the car, the
current delivered to the train wiil be main-
tained at a constant voltage, and the device
that 1s used for regulating the supply to the

lamp - circuit may be so adjusted that the

lamps in cireuit shall be keprat any desired
degree of luminosity.

'T'he means for operating the rheostat in the
regulating device for the lamp-circuit are
shown as substantmlly A motor; but I do not
wish to limit myself to ihis meene of control-
ling the rheostat. Instead of the field-mag-
nen and armature I may use a common mo-
tor or any suitable autoinatie arrangement.

I do not limit myself to such an arrange-
ment of the current-director that there Shall
be no contact between the carbons when the
director is in equilibrinm, since I can so ad-
just it that it shall Opemte as pressure is ap-
plied to the carbon contacts. It wiil also be
noticed that in the current-director used in
my system I provide for ylelding contacts, so
that in case one contact is made first it will

"o1ve until the other contactis made, this be-

ing particularly desirable in eppelatue of
‘nhle kind, especially that in which the appa-
ratus 1s te be automatic and where the con-
tacts are apt to be made and broken very fre-
quently. I also call attention tothe fact that
I have used, preferably, carbon contacts,
which I find to be particularly serviceable in
electric-lighting apparatus, the carbon being

It |

o |

7

does not blister or become injured by spark-
ing. As stated before, however, the subject,

of eurrent-directors is eenbmned in a sepa-

rate application filed elmultaneeusly here-
with and to which cross-reference is hereby
made.

In Fig.
lighting system arranged in substantially the
same manner already described, with this dif-
ference that instead of placing the gswiteh S
and its connectious, including the magnet L,
carrying a shunt and series 0011 poned le-
ver N, and carbon contacts in the. local cir-
cuit on each car, as shown in Fig. 2, I may
arrange them, as shown in Fig. 3, on the car
containing the dynamo, thus leaving each of
the local circuits 35, 36, and 37 connected

| with the mains a and b and each containing

a storage battery and lamp-circuit and aregu-
lator for the lights in that circuit.
arranged the ]whts in each of the cars in
the train are maintained. of equal intensity,
the storage batteries forming a reservoir for
the train and the eombmemon of storage bat-
teries operating on the switch S in the man-
ner indicated by the one storage battery and
lamp-circuitin Kig. 2. DBy this arrangement
I do away with the necessity of providing
additional switches and electromagnets for
each car, making the system more economical
and, 1t is believed, equally efficient. The op-
eration of these various elements of the sys-
tem placed as indicated in Fig. 3 is sub-
stantially the same as that already described
in reference to Fig. 2.

Although I he,ve entitled my invention a
“Train-lighting system” and have deseribed
the same as used in lighting several cars in a
train and have menmoned a ‘‘distributing-
circult” and other features which may be
pertinent to a train of several cars, I do not
of course intend to limit myself to any num-

ber of cars, since 1t would operate equally

well for 11“'}1131[12‘ one car or several, and there-
fore wherever in the deeenptlen or c¢laims I
have used the word “*train” I wish it to be un-

derstood as meaning either one or more cars

and the expression ”dlStI‘IbutInﬂ' circuit” as
being the main ¢ircuit for one car or for more.

.The operation of my deviee is such that it
18 unnecessary to provide an electrician with
a train equipped therewith. Thereis nothing
dependent upon the oversight of the eondue—
tor, engineer, or electrician.

system is ready for operation and will oper-

ate as soon as current is supplied from the

dynamo. The mechanism connected there-
with 1s simple in its construection and opera-
tion, inexpensive, and performs its resultsin
A p081t1ve and economical manner.

In some of the following claims I describe
the potential-magnet as mdependent of the
armature-current,” which phrase is only in-
tended to express the essential character of
the potential-magnet as a device which meas-

a *neterm,l thh makes good contact :md I ures the eleetmcel potential or pressure in

3 I show as a modification a train-
75

As thue'

When the wires
are eeupled between the cars of the train, the
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listinetion from measuring the armature-cuar- [ and a rheostat-regulator for the field-magnet
rent or volume of current generated by the cireuit controlled by the said magnet.
armature. Justasa greater or lesser volume | 3. In asystem forlighting railway-vehicles
of water may flow undera given head or pres- ] electrically the combination with an axle, of
sure so a greater or lesser electric current may l a generator of a capacity oreater than the
flow under a given electrical potential or pres- normal lamp-load driven thereby having 1ts
sure, and in my system I employ a potential- l Held-magnet independent ot the armature-
magnetasanagent which will measuarenot the | current and enervized by a shunt-circaif,
current-flow, but the potential, and set ‘n ac- | electric lamps and a storage battery con-
tion devices which will correct any departure ; nected in multiple with each other to the ar-
from the potential which i1t 18 desired to main- | mature of the generator, a potential-inagnet
tain regardless of what the volume of current | also independent of the armature-current
flow may be. In prior systems a magnet ‘ connected to the armature in multiple with
measuring the total current volume—not the | the said lamps and battery, a circuit-closer
potential—has been placed in the main eir- | 1 the main circuit between the point of saicl
cuit in series with the armature at a point cireuit at which the magnet and the field-
between the armature and the point where | magnet are connected on the one hand, and
the main cireuit branches to the lamps and the lamps and battery are connected on the
battery. Such magnet measures and main- | other hand, and an operating connection be-
tains constant the current volume in thatb tween the said circuit-closer and the said
part of the eircuit, with the result that by | magnet whereby the said magnet and the
reason of the variable demands of the bat- field-magnet will be permanently in eireult,
tery for current neither the lamps nor the | but the lamps and battery will have their cir-
battery receive a constant amount of carrent | cuit connection closed by the said magnet.
nor, for the same reason, a constant pressure 4. In asystem for lighting railway-vehicles
or potential. In addition the varying num- | electrically the combination with an axle, of
ber of lamps and the varying demands of the | a generator of a capacity oreater than the
battery call for a variableamount of current— | normal lamp-load driven thereby having its
not a constant amount—and this is provided | field-magnet independent of the armature-
for by my arrangement. 1 have also used the | current and energized by a shunt-circult per-
same expression regarding the field-magnet | manently closed, a shunt-magnet also inde-
and with the same meaning—viz., that the 'pendentofthearmature-eurrentpermanently
field-magnet strength does not follow or gage | connected to the armature, lamps and a stor-
the armature-current. Thus for a given ar- | age battery supplied with current by the said
mature - current the field - magnet may be generator, but having their connection con-
either weaker or stronger, dependent on trolled by the said magnet, and circuit-break-
whether the speed is higher or lower. ing devices dependent upon the relative po-
What I claim as my invention, and desire | tential of the generator and the storage bat-
to secure by Letters Patent of the United | tery for disconnecting the battery from the
States, 18— | charging -circuit automatically when fually
1. In a system of lighting railway-vehicles | charged.
electrically the combination with an axle, of 5. In a system of lighting railway-vehicles
a dynamo - electric generator of a capacity | electrically the combination with an axle, ot
oreater than the normal lamp-load driven | a generator of a capacity greater than the
thereby having its field-magnet strength in- | normal lamp-load driven thereby having its
dependent of the armature-current, electric | field-magnet strength independent of the ar-
lamps and astorage battery connected in mul- | mature-current, a potential-magnet, & field-
tiple with each other to the armature of said | magnet also independent of the armature-
cenerator, a potential-magnet also independ- | current regulator controlled by the sald mag-
ent of the armature-current connected in mul- | net, electric lamps and a storage battery op-

tiple to the said armature and a field-magnet | erated by the generator, a shunt-magnet con-

L S,

75

0

Qo

95

100

10~

LITO

I15

regulator for the generator controlled by the | trolling the connection of the generator with

said magnet. - | the lamp-and battery cireults and a series

2. In a system of lighting railway-vehicles | magnet controlling the disconnection thereof.
electrically the combination with an axle, of 6. In a system of lighting railway-vehicles
a dypamo-electric generator of a capacity | electrically the combination with an axle, of
oreater than the normal lamp-load driven | a generator of a capacity greater than the
thereby having its field-magneb energized by | normal lamp-load driven thereby, a potential-
o shunt-circuit from the armature whereby magnetindependent of the armature-carrent,
the strength of said magnet s independent of | a regulator for the generator controlled by the
the armature-current, electric lamps and a ; said magnet, electric lamps and storage bat-
storage battery connected to the armature of | teries operated by the said generator, a pO-
said generator in multiple with each other, a | tential-coil permanently in circuit control-

potential-magnet also independent of the | ling the connection of the lamps and battery

armature-currentconnected to the said arma- | with the generator and a coil opposing the
ture in multiple with the lamps and battery, last-named magnet and connected 1in series
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between the generator and battery for con-
trolling the disconnection of the lamps and
battery with the generator.

7. In a system of lighting railway-vehicles
electrically the combination with an axle, of
a generator of a capacity greater than the
normal lamp-load driven thereby, a potential-
magnet connected to the armature-circuit but
independent of the armature-current, a field-
magnet regulator controlled by the said mag-
net, electric lamps and a storage battery op-
erated by the said generator, a switch in the
main circuit between the generator and the
lamps and battery, a potential-magnet con-
nected to the main cireuit between the said
switch and the generator for controlling the
closure of said switch, and a series magnet in
the main circuit between the said switeh and
the lamps and battery: for controlling the
opening of the said switch.

8. In a system of lighting railway-vehicles
electrically the combination with an axle, of
& generator of a capacity greater than the
normal lamp-load driven thereby, a potential-
magnetconnected to the armature-circuitbut
independent of the armature-current, a regu-
lator for the field-magnet circuit controlled
by the said potential-magnet, lamps and a
storage battery operated by the generator, a
switch in the main line between the genera-

tor and the lamps and battery, a potential-

coil controlling the closure of said switeh and
connected to the main line between the said

switch and the generator and a series coil

upon the same core as the shunt-coil last men-
tioned and connected to the main line be-
tween the said switch and the lamps and bat-
tery. | | |

9. Inasystem forlighting railway-vehicles
electrically, the combination with a genera-
tor driven by the vehicle, of a group of lamps
and a storage battery conneected thereto in
multiple, a regulator for the dynamo, a sec-
ond regulator in the lamp-circuit, and a mag-
net measuring the potential applied to the
lamps and controlling the said second regu-
lator.

10. Ina system forlighting railway-vehicles
electrically, the combination with a genera-
tor driven by the vehicle, of a group of lamps
and a storage battery connected thereto in
multiple, a regulator for the generator, a re-
sistance in the lamp branch in series with the
lamps and a magnet connected to the lamp-
circuit on the lamp side of said resistance, so
as to measure the potential applied to the
lamps and a controlling connection between
sald magnet and the said resistance.

11. Inasystem for lighting railway-vehicles
electrically, the combination with a genera-
tor driven by the vehicle of a group of elec-
tric lamps and a storage battery in multiple,
a potentlal reducing resistance in the lamp
branch in series with the lamps, a regulator
for the generator, a potential-magnet meas-
uring the potential applied to the battery,

controlling devices between said magnet and |

S

the regulator, a second poteniial - magnet
measuring the potential applied to the lamps
and controlling devices between the saidmag-
net and the said resistance. :

12. Inasystem forlighting railway-vehicles

70

electrically the combination with a generator

driven by the vehicle, of a group of electric
lamps and a storage battery, a regulator for
the generator, a resistancein thelamp branch
in series with the lamps, a motor, controliing
devices between the said motor and the said
resistance, a magnet measuring the potential
applied to the lamps and controlling devices
between said magnet and the resistance.

13. In a system for lighting railway-cars
electrically the combination with a generator
driven by the vehicle, of a group of electric
lamps and a storage battery in multiple, a

resistance in the lamp branch in series with

the lamps, a motor for said resistance, a mag-
net connected to the lamp-cireuit and meas-

uring the lamp conditions, controlling devices

between said magnet and said motor, a regn-

lator for the dynamo operated by a motor

and a magnet in the main line measuring the
battery conditions and controlling the regu-
lator-motor. | |

14. Inasystem forlighting railway-vehicles
electrically, the combination with a dynamo

“driven by the vehicle, of a group of electric

lamps and a storage battery in multiple, two
potential-magnets, one measuring the poten-
tial applied to the battery, the other measur-
Ing the potential applied to the lamps, a regu-
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lator for the dynamo controlled bv the first- :

| named maguet and a resistance in the lamp

branch in series with the lamps controlled by
the second-named magnet.

15. Inasystem for lighting railway-vehicles
electrically, the combination with a genera-

tor driven by the vehicle, of a storage bat- .

tery connected thereto,a group of lamps con-
nected thereto through a resistance, a regu-
lator for the dynamo controlled by the stor-
age-battery conditions and a second supple-
mentary regulator controlled by the lamp
conditions. |

16. Inasystem for lighting railway-vehicles
electrically, the combination with a genera-
tor driven by the vehicle of a storage battery

connected thereto, a group oflampsconnected

thereto in multiple with the battery, a re-
sistance in the lamp branch in series with the
lamps, a regulator-magnet between said re-
sistance and the dynamo measuring the stor-
age-battery conditions, a regulator controlled
thereby, and supplementary regulating de-
vices controlled by a. magnet in the lamp
branch measuring the lamp conditions.

17. Inasystem forlighting railway-vehicles
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electrically, the combination with a genera- .

tordriven by the vehicle of a regulator there-
for, a group of lamps and a storage battery
In multiple, a resistance in the lamp branch
in series with the lamps, a potential-magnet
measuring the potential applied to the lamps
independently of the armature-current and
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controlling devices between said maguet and i

the said regulator.

18. Inasystem for lighting railway-vehicles
slectrically, the combination with a genera-
tor driven by the vehicle, of a regulator there-
for, a group of electric lamps and storage bat-
tery in multiple, a resistance in the lamp
branch, a magnet controlling the said resist-
ance and a manual adjuster therefor. |

19. In asystem forlighting railway-vehicles
olectrically, the combination with a genera-
tor driven by the vehicle of a regulator there-
for, a group of electric lamps and a storage
battery in multiple, a resistance in the lamp
branch, a potential-magnet measuring the
potential applied to the lamps, an operating
connection between said magnet and the said
resistance and a manual potential-adjuster for
modifying at will the lamp-potential.

20. In asystem of lighting railway-vehicles
olectrically, the combination with a generator
of a capacity greater than the normal lamp-
load driven by an axle, lamps and a storage
battery operated thereby, a circuit-breaker
in the main line between the generator and
the said lamps and battery, three shunt-¢ir-
cuits permanently connected t0 the main line
between the said switeh and the generator,
one containing the field-magnet coils of the
generator, another containing a magnet inde-
pendent of the armature-circuit and control-
ling the resistance in the field-magnet circulb,
and the third controlling the closure of the
said switch,and a reversing-switchin the main
line between the armature-brushes and the
point of connection of sald field - magnet
circuit. | |

21. Inasystemforlighting railway-vehicles
electrically, the combination with a generator
of a capacity greater than the normal lamp-
load driven by an axle, of lampsand a stor-
age battery, a switch in the main-line circult
between the said lamps and battery and the
generator, three shunt-magnets all independ-
ont of the armature-current but connected
to the main line between the said switch and
the generator, one being the field-magnet,
another controlling the said field-magnet, and
the third controlling the sald switch, and two
magnets connected to the main line, one be-
ing a series magnet controlling the opening

4

of the said switch, and the other belng a

shunt-maguet for regulating the current de-

livered to the lamps.

29. Inasystem forlighting railway-vehicles
electrically, the combination with a shunt-
generator of a capaciby greater than the nor-
mal lamp-load driven by the car-axle, having
its field-magnet strength independent ot the
armature-current, lamps and a storage bat-
tery, aswitchin the main-line circuit between
the lamps and battery and the generator, &
shunt-coil on the generator side of said switch

controlling the closure thereof, a reversing- |

switeh in the main-line circuit between the
armature-brushesand the point of connection

i\

|
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of the field-magnet shunt-circuit, and means
for operating the saild reversing-switch by
the movement of the vehicle in one direction
or the other.

23. Inasystemtor lightingrailway-vehicles
electrically, the combination with a car-axle,

of a generator of a capacity greater than the

normal lamp-load driven thereby, electric
lamps and a battery receiving a variable cur-
rent from the said generator, a field-magnet
circuit receiving current varying in inverse
ratio to the change of potential due to change
of speed and independent of the variation in
‘he current delivered to the said lamps and
battery, a switch between the lamps and bat-
tery and the generator, a potential-magnet
controlling the closure of said switeh, and a
series magnet controlling its opening.

24, Inasystem forlighting railway-vehicles
electrically, the combination with an axle, of
a generator of a capacity oreater than the
normal lamp-load driven thereby, having 1ts
field-magnet strength varied according to the
tendency to potential variation due to changes
of generator speed, but independent of vari-
ations in armature-current, constant-poten-
tial lamps connected in multiple to the gen-
erator-armature,a storage battery in multiple
with the lamps, circuit-closing devices in the
main circuit between the generator and the
said lamps and battery controlled by the gen-

| erator-potential, and circuit-breaking devices

i

|

between the generator and the sald lJamps and

| battery controlled by the main-line current.

95. Inasystem forlighting railway-vehicles
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electrically, the combination with an axle, of

a generator of a capacity greater than the
normal-lamp load driven thereby at a vari-
able speed, a potential-magnet permanently
connected in a shunt-circuit from the arma-
gure, lamps and a storage battery having their
connection with the said generator controlled
by the potential of the system and thelr dis-
connection therefrom by the current of -the
system, a shunt-circuit containing the field-
magnet of the generator, a resistance in such
cireuit, a motor operating the resistance and
o director for the said motor controlled by
the said potential-magnet so as to be seb and
maintained for one direction of action of said
motor or another so long as the potential of

the system is either above or below the point

determined by the said magnet.

96. In a system forlighting railway-vehicles
electrically, the combination with an axle, of
a generator driven thereby, lamps and a bat-

tery having their connection with the sald

oenerator determined by the potential of the
system and their disconnection therefrom by
the current of the system, a field-magnet cir-
cuit, a resistance therein, a motor for oper-
ating the resistance, a director having two
separated sets of contacts, an intermediate
set of contacts and a potential-magnet adapt-
ed to maintain said intermediate contacts in
connection with one only of the two sets of
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separated eontaets so long as the potential of | tery, and a storage battery and lamp-cireuit,

the system is above or below the point de-
termined by the said magnet.

27. Inasystem forli ghtin grailway-vehicles
electrically, the combination with an axle of
a . generator of a capacity greater than the
normal lamp-load driven thereby, lamps and
a direct-current storage battery having their
connection withthesaid generatordetermined
by the potentialand their disconnection there-
from determined by the current of the sys-
tem, a field-magnet circuit having its current
always in the same direction and of a magni-
tude varying inversely with the tendency to
potential variation due to changes in speed,
an armature-circult having the current there-
in changed in direction according to the di-
rection of the vehicle, and of a magnitude
varying directly with the number of lamps
and inversely as the battery-potential and a
reversing-switch between the said armature-
circuit and the main line controlled by the
direction of travel of the vehicle.

25. The combination in an electric- hcrhtmﬂ'
system of a variable-speed dynamo of a capac-
ity greater than the normal lamp-load regu-
lated for constant potential,
storage battery operated thereby, a main
eircuit, a switch for connecting the armature
of the dynamo to said main circuit, an elec-
tromagnetic motive device for operating the
said switch, a potential-magnet permanently
connected to said main circuit on the dynamo
side of the said switch and contacts in the
circuit of the said motive device controlled
by the said potential-magnet.

29. In an electric train-lighting system the
combination with a dynamo, of a train-line
adapted for connection through two or more

cars of the train, a storage battery and lamp-

circuit on each 03,1 connected with said train-
line to form a train system, and automatic
disconnecting-switches between each car-cir-
cult and the said train-line.

30. Inatrain-lighting system, a constant-po-
tential dynamo, a distributing-circuit adapt-
ed to be connected through 6WO0 or more Cars,

a local circuit on a car arranged to form pa,rt |

of a train system, a magnet- 0011 arranged on
the car and conneeted in shunt in the dis-
tributing-circuit, a relay-circuit in which is
placed an eleetromawnemc switeh, said relay-
circuit being conbrolled by said mdwnet coil,
with a storan'e battery and lamp-circuit, sub-
stantially as deseribed

31. Inatrain-lightingsystem, a constant-po-
tential dynamo, a dlstrlbutmfr-mremtada,pt-
ed to be connected through two or more cars,
a local circuit on a car ar rancred to form part
of a train system, a magnet- (,011 arranged on
the car and connected in shunt with the dis-
tributing-cireuit, a relay-cireuit in which is
connected an electromaguetic switch, said
relay-circeuit being controlled by said magnet-
coll, a series coil placed with the shunt-mag-
neft 0011 and connected in the circuit between
the distributing-cirenit and the storage bat- !

lamps and a

1

J—

substantially as desembed

32. Inatrain-lightingsystem,a constant-po-
tential dynamo,a distributing-circuit adapted
to be connected through two Or more cars, a

14

70

local circuit on a ear arranged to form a part

of the train system, a magnet-coil arranged
on the car and connected in shunt with the
distributing-cireuit, a relay-circuit in which
i1s connected an electromagnetic switeh, said

relay-circuit being controlled by said magnet--

coil, a series coil placed with the shunt mag-
net-coil and connected in the circuit between
the distributing-circuit and the storage bat-
tery, a lamp-circuit, and a potential-regulator
between the storage batteryand the lJamp-cir-
cuit, substantially as described.

33. In atrain-lighting system,the combina-
tion of a dyna,mo, a dlStI‘IblltlIlO‘ circuit ex-
tending throughout the train,an automatle po-
tenti a.l regulator for said dynamo, a local cir-
cuiton a car of the train containing a storage

| battery and a lamp-circuit, an auntomatic

switch between said dlStI‘IbllblIlﬂ‘ circuit and
said local circuit, arranged to break the con-
nection between said clremts when the vol-
tage of the distributing-circuit falls below

that of the storage battery and the local cir-

cult, with an automatic potential-regulatorin

“the local circuit through which the curreunt

75
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from either the distributing-circuit or the

storage battery must pass before it can reach
the lamp-circuit, substantially as described.

34. In a train-lighting system, a local cir-
cuit, a storage battery placed therein,a lamp-
circuit, a regulator placed between said. stor-
age battery and said lamp-circuit, arranged
to automatically control the current flowing
to the lamp-circuit, with a means for adjust-
ing said regulator,substantially as described.

35. In a train-lighting system, a lamp-cir-
cuit, a storage battery connected with said
lamp-cireais, a regulator placed between the
storage battery and said lamp-circuit, an in-
dicator connected with said regulator, and
meaus foradjusting the regulator to maintain
a predetermined voltage in the lamp-cireuit.

36. In asystem forlighting railway-vehicles
electrically,the combination with a generator,
of an automatic connection-switch set to con-
nect the generator to the line at a given speed,
a storage battery permanently connected to
the line while the said switch is closed, elec-
tric lampsintermittently connected to theline
while thesaid switch isclosed, a magnet meas-
uring the generator- potential, a current-
changing regulator controlled by the said
magnet and adjusting the amount of the bat-
tery -current to the counter electromotive
force of the battery whenever the lamps are
disconnected, and g resistance in the lamp

branch determining, together with the said

magnet, the potential applied to the lamps

'whenevel both lamps and battery are con-

nected to the generator.
37. Ina system forlighting I'&IIW&V*VGIJICIG‘S
electrically the combination with lamps and
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a storage battery in multiple of a constant- | ing out of use), or to lamps and battery to- 1o
potential dynamo driven by the vehicle at an cether.

intermittent and variable speed and havinga ! Signed at Albany, New York, this 4th day
capacity sufficient to simultaneously operate | of September, 1901.

s the lamps and charge the battery and a cur- : | _
rent-varying regulator for the dynamo ad- ) | JAMES F. MOELRQY'
justing the volume of armature-current to Witnesses:
either the lamps alone (the battery being CHARLES L. WICK,
charged), to the battery alone, (the lamps be- | ERNEST D. JANSEN.
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