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1o wll whom it may concerr: |
Be it known that I, JAMES I¥. MCELROY, a
citizen of the United States, residing at Al-
bany, county of Albany, and State of New
York, have invented certain new and useful
Implovements in Electrie-Lighting Systems,

of which the following 1s a bpeelﬁcatmn ref-

erence being made to theaccompanying draw-
ing, which illustrates in diagram one of the
various forms which the mventmn may as-
sume.

My system 1is one in whwh a var iable-speed
dynamo—such, for instance, asone connected
to and driven by an axle of a caror train—Is
employed to operate electric lamps on the
said car or train and at the same time to
charge a storage battery in multiple with the
lamps for use in operating the lamps when
the car or train is standing still or ranning
at a very low speed. - In systems of this gen-

eral characterit has been heretofore pmpoqed |
to eause the dynamo to generate a constant
Whlch current would di-
vide itself between the electric lamps and

volume of cuarrent,

the storage battery in multiple, according to

the resistance of the respective lamp and bat—.

tery branches. To this end a magnet has

Dbeen included in the main unbranched cir-
cuit leading from thedynamoandso arranged

as to regulate the dynamo to reduce the cur-
rent volume in the event of its tending to ex-
ceed the normal fixed amount by reason of
increase in the speed of the dynamo or a de-
crease in the total resistanceof the lamp and
battery branches, or, on the other hand, to
increase the current if it should tend to fall

below the normal fixed amount, either by
reason of a decrease in the dynamo speed or
an increase inthe total resistance of thelamp

and battery branches. In such a system,
however, theinclusion of the regulating-mag-

net in the main circuit, so that it receives the:

total carrent (both thatv flowing to the lamps
and that flowing to the battery) tends togive
a fixed total of current, whereas in practice
a variable current is required, according to
the number of electric lamps in circuit at
any time, while if a constant current volume

is to be maintained in any part of the system
it should be in the storage-battery branch

and not in the lamp branch, since the lamps

not only vary in number, but may be cutout |

altogether.
would receive too great a current if the total
volume were a fixed quanftity.

In my present invention I employ a magnet
in the battery-circuit which is in series with
the battery, though in shunt to the lamps,
and which will regulate the dynamo in ac-
cordance with the current flowing through
the said circuit, which will be held constant,
although the lamp-current will still vary au-
tomatically, as it does in a system of a dif-

ferent type wherein the dynamo is regulated

by a potential-magnet that fixes the pressure
or potential of the dynamo without regard to
the flow of current. 1 thus place the regu-
lator controlling not in the undivided portion
of the main circuit, as formerly, but in the
branch of the main circuit which leads to the
battery, and it is a series magnet, so far as
the battery is concerned, and regulates by
current, not by potential. As aresult of this
location of the said magnet I maintain con-
stant only that portion of the current which
is applied to the battery, leaving the portion
which goes tc the lamps to be adjusted auto-
matically according to the resistance of the
lamp-circuit. The pressure or potential ap-
plied to the lamps will of course be determined

by the total resistance of the battery-circuit

in multiple with the lamp-circuit and will be
variable tc adegree,although perhapsnotsuf-
ficiently soto render the lamps inoperative. 1
prefer' however, to provide an automatic re-
sistance in the lamp circult controlled by a
shunt-coilin multiple with the lamps, which

will indicate the pressure on theé lamps and

also inerease or decrease the said Iesztsmnce to
maintain said pressure constant.

Referring to the accompanying drawing, A
represents a dynamo-electric machine which
is understood to be operated at a variable
speed—as, for instance, by a driving connec-
tion between 1t and the axle of a car or train.
The circuit from this dynamo, starting from
the positive brush, branches at the pomt. 7,
one branch going by the wire b to a ring S of
a Ieﬂ*ulatmﬂ' rheostat and thence by the COnN -
tact-arm M to the agroups of lamps B’ and B2,
returning therefrom to the point 6. The other

branch, starting from the point 7, goes by the
wire ¢ to the battery C, thence through the
magnet E to the point 6 aforesaid.

After ro-

In the latter event the batbery.
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uniting the two branches go together to the | thence to the motor-armature, and thence

coil E3, consisting of a few turns of coarse

wire upon the same core with the shunt-coil.

E?. Thence it goes to the automatic connec-
tion-switeh D, which is connected to the op-
posite or negative terminal of the dynamo A.
It is thus apparent that the lamps and the
battery when the connection-switech D is
closed are connected in multiple to the dy-
namoand thattheregulating-magnet K1is con-
tained in the battery branch. It is not nec-
essary to describe the automatie connection-
switch D,since itisreferred toin various other
applications made by me and constitites no
part of the present invention, it being under-
stood, however, that the closure of the said
switch is determined by the pressare or po-
tential of the dynamo when it reaches a given
speed, such pressure or potential being indi-
cated by the shunt-coil E?, which acts to close
the switch D when the potential is of the
proper value and to open 1t again when the
pressure falls below that value. The open-

ing of the switeh 18 made positive by the pres-

ence of the coarse-wire coil E°, which acts in
opposition to the shunt-coil E*when the speed
of the dynamo decreases and 1ts pressure be-
comes slightly less than that of the battery,
so that a reverse current flows through the
sald coil E° from the battery in opposition to
the shunt-coil E? Assuming now that the
switch D is closed, I will now describe the
method in which the series coil K in the bat-
tery branch serves to control the regulation
of the dynamo so as to maintain the current

- 1n the said coil and in the storage battery con-
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stant, The dynamo A has its field-magnet
coil containedin a shunt-circuit starting from
the point 9, which 1s immediately connected
to the negative brush of the dynamo and

passes to the fieid-magnet of the machine and

thence by the wire /i to the rheostat If', which
is entirely cut out of the field-magnet circuit

inthepositionshownin thediagram,but which

will be included therein to a greater or less

extent as the contact-arm M moves from its
‘““offt” or ‘“zero” position shown in the draw-

ing toward its ‘“‘on” position, following the
direction of the arrow s. The field-magnet
circuit aforesald passes from the contact-arm
M of the rheostat to the ring S, and thence
by the wire i to the opposite terminal of the
dynamo, including, as aforesaid, so much of
the resistance I as may be determined by the
position of the contact-arm M. This consti-
tutes the regulator for the dynamo, and it is
controlled by the magnet K through the in-
tervention of motor G, whose direction of
movement 1s determined by the said mag-
net H.

The motor ( operates the rheostat-arm M

by any desired means—such, for instance, as

a worm-and-screw gear, which is indicated in |

the diagram. T'he motor 1is contained in a
shunt-circuilt from the storage battery which
starts from the wire b at the point 5 and pro-

through one or the other of two oppositely-
wound field-magnet coils g’ and g?and by the
wire %' or the wire %* to the contact K' or K=,
from one or the other of which the circuit
passes to the contact K° and thence by the
wire p to the point 8, where it joins the main
wire, leading to the negative terminal of the

battery. The motor is thus operated by the

battery instead of by the dynamo in order
that the regulator may be brought to its zero
or off position by the battery-current in the
event of any sudden interruption of the dy-
namo-current by the blowing of a fuse or other
contingency, and in order that the battery-

current through the motor G may be finally

broken 1 provide that when the rheostat
comes to its off or zero position the pin W
will strikethelever-arm Q’, and thereby throw
the contact K*out of connection with -IX', the
former being carried by the lever-arm Q-
When, however, the rheostat again starts,
the pin W comes out of engagement with the
lever-arm Q' and allows the spring T*tothrow
the contact K* against the contact K’', and
thereby permit the current to flow to the mo-
tor through one or the other of its field-mag-
net coils, according as the contact K® delivers
the current from the wire p to the contaet K~
or to the contact X% The controller-magnet
E has its core R supported at one end by a
link r» and at the other end by a lever-arm
X', which is rigidly connected with the lever
X2, operating the aforesaid contact IK5.
magnet K tends todraw in its core R against
the force of the retracting-spring I', the said
spring in the conditions shown in the dia-

oram being adjusted to cause the magnet

to respond to a smaller current than is nor-
mally contemplated in the battery branch—
that is to say, the magnet K is with respect
to the lamps a potential or shunt magnet and
should start the regulator to throw resistance
into the lamp -cirecnit before the dynamo
reaches the potential required to force the
normal constant current through the battery

to charge it. When the speed of the dynamo

rises sufficiently to deliver this smaller cur-
rent into the battery, the magnet K will at-
tract its core and close the motor - c¢ircuit
through the contact K?, wire /°, and the field-
magnet coil g°, so as to start the motor in a
direction to turn the contact-arm M onto the
rheostat . This will serve to increase at
the same time the tension of the spring T by
the action of the cam L, connected to the arm
M upon the lower arm P’ of the angle-lever,
whose opposite arm P* forms the anchorage
for the springl'. Asthe speed of the dynamo
inereases the magnet I therefore responds
to the gradually-increasing volume of car-
rent in the battery branch until the normal
current-flow is on and the adjustment of the
spring T ceases. Thereafter the magnet L
will only permit the prescribed amount of
current to flow into the branch and will regu-

-ceeds to the cenfrifugal circuit-breaker I, | 1ate the system upon the basis of the carrent
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in that branch. The current in the lamp |
branch, however, will be independent of such

regulation, except that the potential applied
to the lamps will be determined by the po-
prescribed
amount of eurrent through the battery. With
such a potential applied to the lamps the cur-
rent in the lamp branch at any time will de-

- pend upon the resistance of the lamp-circuit,

which of course is determined by the number
of lamps which may be turned on, and the
lamps may even be turned off entirely with-
out affecting the current-flow in the battery.
I arrange, however, that the lamp-circuit
shall also contain a certain amount of resist-

“ance, which will be cut out when the dynamo

20

2

is disconnected from the circuit, since the
pressure required to force the prescribed cur-
rentthrough the battery forchargingit would
necessarily besomewhat greater than it would
be desirable to apply directly to the lamps.

T'o this end I provide two resistances R’ and

R? which will be inserted in the respective
lamp-circuits by the movement of the con-

tact-arm M as it moves toward its on posi- |

tion. Each of these resistances is included

~in circuit with a corresponding group of

- 30
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lamps, and if there is but one group of lamps
then there would be but one resistance. Con-
seqently these resistances will be removed
from the lamp-circuit by the reverse move-
ment of the arm M, so that the battery will
be free to discharge into the lamps without
the intervention of any external resistance at-
ter the dynamo is disconnected from the cir-

culit.
mined by that required to send the constant

current into the batteryand issomewhat vari-

able according to the degree towhich the bat-
tery is charged at any given time, I prefer to
add an automatic resistance R?in series with
the lamps, which will be controlled by a mag-
net K¢ through the agency of a motor G°, of
which the coil ¢® represents one element and
the coil g* the other element. The former ele-
ment is in a circuit shunting the battery c, as
shown, or it may be in parallel with the lamps.

Thelatterisinaparallel ¢ireunit with thelamp,
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as shown, or may be in a cireuit shuntingthe
battery and is closed in one direction or the
other by the magnet E*—thatis, thetwo termi-
nals of the coil g* are connected, respectively,
to contacts on the respective ends of lever 17,
operated by magnet EY. The said contacts are
broughtalternately againstthe contacts 1’ and
13, which are connected, respectively, to the
opposite sides of the lamp-circuit. Thus so
long as the pressure on the lamps is of the
proper value the circuit of coil ¢g*is open; but

it will be closed to work the motor in one di-

rection or the other by any departure from
such proper value, as such departure is re-
sponded to by magnet E* The motor will
then insert or remove a portion of resistance
R? until the normal pressure is restored and
the motor-cireuit again opened. 1 also pro-
vide for adjusting the tension of the spring

Since the voltage at the lamps is deter- |

3

T8 of the magnet Ef by means of the indica-

tor-arm N, which turns on a spindle on which

is wound a wire or cord leading from the outer
end of the spring.
sity of all the lamps can be regulated at once.

For example, in a sleeping-car the porter can
by simply moving the pointer-arm N cause

the insertion of more or less of the resistance

I R3, and a consequent dimming of the lamps

throughout the car without completely extin-
guishing them. | |

It will be understood that whenever tha
train slows up or the switch D is opened the
lamps will be operated by the storage battery,
which will remain connected to the lamps.
As shown in the drawing, the current flowing
in that event from the lamps back to the bat-

tery will pass through the magnet E and tend

to cause it to operate the regulator and per-
haps put it in an improper condition for the
reconnection of the dynamo or the operation
of the lamp from the battery. This may be

| avoided by connecting the return-line from
‘the battery to the point 8 instead of the point

6, thereby leaving the said magnet out of the
circuit from battery tolamps. I prefer, how-
ever, to attach to the switch-blade D* of the
connection-switch D a wedge-shaped exten-
sion D?, which when the blade is retracted to
open the switch will enter between the rear
end of the magnet-core R and a pin Z, and
thereby lock the core against action so long as
switeh D isopen. The said blade D?and its
oextension D3 are shown in dotted lines. In
addition to the lamps B’ and B? I also pro-
vide certain other lamps B®and B%, which will
be automatically lighted as the traln comes
to a stop and automatically extinguished as
the train starts again. These lamps may be
placed upon the vestibule of the car or train,
so that they may be lighted when such vesti-
bules are used by passengers getting on and

off, but will not remain lighted and consume

current uselessly when the train is running
and they are not needed. The automatic
ligchting and extinguishing of the lamps B’
and B*is accomplished by means of the switch
J, comprising two lamp-circuit terminals and
a eontact-block K5, carried by the arm Q°
Whenever the regalator comes to its zero or
off position by the slowing up of the train, the
contact K°®of the switeh J is brought into en-
vagogement with the twocircuit-terminals afore-

said to connect them with the battery, so that

the lamps B® and B* will become lighted.
When, however, the train starts again and
the regulator moves from its off position, the
switch J is again opened and the said lamps
will be extinguished. . S
In other pending applications I have shown
and claimed the general method and appara-
tus herein shown and do not make claim to
them in this case. The present application
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is merely directed toward the particular im-
provement of regulating for constancy of cur-

rent in the battery-circuit and variability of
current in the lamp-circuit, as hereinafter
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claimed, and the further improvement of the
automatic lamp-switeh, as the same 1s also
claimed. |

What I claim is new, and desire to secure
by Letters Patent, 1s—

1. In an electric-lighting system the combi-
nation with a variable-speed dynamo of an
automatic switeh for connecting it to the cir-
cuit, electric lamps and storage battery in
multiple, and a regulating-magnet for the dy-
namo included in the branch circuit leading
to the battery. |

2. In an electric-lighting system the combi-
nation with a variable-speed dynamo of an
automatie switch for connecting it to the cir-
cuit and shunt-magnet controlled by said
switch and set to act at a given potential, elec-
tric lamps and a storage battery in multiple
and regalating devices for the dynamo acting
to maintain a constant current in the branch
circuit leading to the battery, while permit-
ting the flow of a wvariable current to the
lamps depending upon the lamp resistance.

3. In an electrie-lighting system the combi-
nation with a variable-speed dynamo of an
automatic connection-switch, set to operate
at a predetermined pressure, electric lamps
and a storage battery in multiple, a regulat-
ing resistance in the field-magnet circuit of
the dynamo, a motor for operating said re-
sistance and a series magnet included in the
branch circuit leading to the storage battery,
for controlling the said motor.

4. In an electric-lighting system the combi-
nation with a variable-speed dynamo of an
automatic connection-switeh therefor set to
operate at a given potential, electric lamps
and a storage battery in multiple, a regulator
for the dynamo, a series magnet in the branch
circuit leading to the storage battery for con-
trolling the said regulator and means for au-
tomatically adjusting the said series magnet
to cause it to respond to a greater current.

5. In an electric-lighting system the combi-
nation with a variable-speed dynamo of elec-
trie lamps and a storage battery in multiple,
means for maintaining a constant current in
the battery branch circuit and means for
maintaining a constant potential on the lamp
branch circuit.

6. In an electric-lighting system the combi-
nation with a variable-speed dynamo of elec-
tric lamps and a storage battery in multiple,
a magnet in the battery branch in series with
the battery, a regulator controlled thereby, a
second magnet in lamp branch in multiple
with the lamps and a supplementary regula-
tor controlled thereby.

7. In an electric-lighting system the combi-
nation with a variable-speed dynamo of lamps
and a storage battery in multiple, a series
magnet in the battery branch, a field-magnet
rheostat for the dynamo controlled by said
magnet,apotential-magnetinthelamp branch
and a resistance in series with the lamps con-
trolled by said potential-magnet.

S. In an electric-lighting system the combi- |

720,609

nation with a variable-speed dynamo of an
automatic connection-switch, a storage bat-
tery, translating devices operated by the bat-

‘tery when the dynamoisdisconnected, a regu-

lator and a series magnet in the battery-cir-
cuit responding only to current flowing into

‘the battery and controlling the said regulator.

9. In an electric-lighting system the combi-
nation with a variable-speed dynamo, of an

automatic connection-switeh, a storage bat-

tery, translating devices operated by the bat-

| tery when the dynamo is disconnected, a reg-

nlating-magnet in series with the battery and
a stop for the magnet controlled by the said
connection-switch for causing the magnet to
respond only to current flowing into the bat-
tery.

10. In an electric-lighting system for a rail-
way car or train the combination with a vari-
able-speed dynamo of electric lamps in a
branch circuit and a storage battery operated

thereby, and a switeh in the branch circuit

leading to the lamps in series with the lamps
controlled by the starting and stopping of the
car or train.

11. In an electric-lighting system for a rail-
way car or train, the combination with a vari-
able-speed dynamo of electric lamps and a
storage battery operated thereby, a regulator
or controller for the dynamo set into opera-
tion by the starting of the car or train, a sup-
plementary lamp in a circuit shunting both

| thedynamo and the battery and an automatice

switch for the said supplementary lamps con-
trolled by the said regulator.

12. In an electriec train-lighting system, the
combination witha dynamo driven by the car-
axle, of electric lamps operated thereby, a
storage battery for maintaining the lamps
when thedynamois stopped, vestibule-lamps,
a controlling-switeh therefor and an operat-
ing connection between the switech and the
car or train for closing said switch as the

train comes to a stop and opening it as the

train starts.
13. In an electric-lighting system for a rail-

way car or train the combination with a vari-

able-speed dynamo, of electric lamps and a
storage battery operated thereby in multiple,
an automatic connection-switch for the dy-
namo, a supplementary lamp-circuit from the
battery on the battery side of said connec-
tion-switch and mechanism operated by the
car-axle to control the supplementary lamp-
¢ireuit.

14. In an electric-lighting system for a rail-
way car or train the combination with a vari-
able-speed dynamo, of electric lamps and a
storage batteryoperated thereby in multiple,
an automatic connection-switch, for the dy-
namo, a supplementary lamp -c¢ireuit, con-
taining a lamp on & car-vestibule and taken
from the battery on the battery side of said
connection-switch and mechanism operated
by the car-axle to control the supplementary
lamp-ecircuit.

15. In an electric-lighting system for a rail-
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way car or train, the combination with a vari-
able-speed dynamo of electric lamps and a
storage battery operated thereby in multiple,
an automatic connection-switch for the dy-
namo, a supplementary lamp-circuit contain-
ing a lamp on a car-vestibule and taken from
the battery on the battery side of said con-
nection-switeh, a switch in said supplemen-
tary cireuit in series with the lamp and an op-

10 erating connection between said switch and

the car-axle.
16. In an electric-lighting system the com-

bination with a variable-speed dynamo driven
by the vehicle of a magnet in series with the
15 battery and controlling the current delivered

thereto, electric lamps in multiple with the |

-

' battery, a magnet in the lamp-circuit and

supplementary regulating devices controlled

thereby.

17. In an electric-lighting system the com-
bination with a variable-speed dynamodriven
by the vehicle, of electric lamps and a stor-

| age battery in multiple, a constant-current

regulator for the battery branch and a vari-
able-current regulator for the lamp branch.
In witness whereof I have hereunto set my
hand, before two subscribing witnesses, this
14th day of January, 1902. "
- - JAMES F. McELROY.

Witnesses: |
ERNEST D. JANSEN,
- SAMUEL J. SMITH.
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