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UNtTED STATES PATENT OFFICE.

CHARLES R. CAMPBELL, OF NEW YORK, N. Y.

METHOD OF OPERATING ELECTRIC RAILWAYS.

::PECIFTGA.TION forming part of Letters Patent No. 706,219, dated August 9, 1902
| Applwatmn filed May 6, 1802, Serml No. 106,170, (No model.)

To all whomv tt may concerrn:

Be it knownthatl, CHARLES R. CAMPBELL,
a citizen of the Umted States, residing at the
city of New York, borough of Rlchmond in
the State of New Ymk hm e invented, made
and applied to use a new and useful Method

of Operating Electric Railways, of whleh the

following is a specification.

Flﬂ‘lll‘e 118 a dl‘t“‘l ammatic view i1llustrat-
ing my invention. ¥ig. 2 is a separate en-

larged view of my improved double solenoid.
My improvements relate to electric rail-

ways wherein the electric force is communi-
cated to the car-motor by a lineal conductor

commonly in the form of a third rail, which
18 divided into sections insulated fIOID each

other, whereof only the section occupied by
the car or cars for the time being requires to
be electrically active, the i*emainder of the
railway lying dormant.

The object of my invention is to institute
a new method for sending cars in either di- |
rection over the same track, wherein the

mode of directing the operative current is
such as to completeits circuit independently
of the motor carried by the traveling car.
This dif
same purpose, the prevailing methods being
such as to require the motor-car as a neces-
sary part of the circuit.

To enable others skilled in the art to prac-

- tice my invention, I will proceed to describe
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the same, referring to the annexed draW1nfrs,
wherein—

Figure 11s a diagram in illustration of a
mode of applying my invention to use on a
sectional third-rail railway, shown as in sec-
tions P’ P* P3, &G.,insulated from-each other.
W is the electric feed-wire conveying the
power-current from the generating source to
the sectional third rail. Hach rail-section is

connected with a group of switches worked

by suitable magnets, preferably in the form of
solenoid-coils. As here shown, the solenoids
are single and double acting, respectively,
the latter comprising duplex magnets, and
each solenoid has a core-armature playing
back and forth therein, one of which for con-
venience 1s here arrangeéed to move vertically
and the other horizontally. The vertical
solenoids R’ R*® R® are single-acting, being
electrically actuated in one du:'eetlon only—

‘fers from prior i1nventions fo1 the

zontal solenmds are double-«a,cllno-
instance there are two coils ' and 8%, which

whether going or coming.

that is, when lifting their armature, which
when deenermzed fdllS by gravity. The hori-
In this
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are independent of each other; but thelr ar- .

matures are united by an insulator I. They
are balanced asto gravity, and hence may be
positively and electrically operated in oppo-
site directions. KXach solenoid R’ R? R3 is
provided with cross-arms or otherwise adapt-
ed for contacting with terminal points to form
twoswitches—one for opening and closing the
course of the power-current to the thlrd rail
and the other for opening and closing the
divisionary current over a route whwh is
changeable to a separate grounding, accord-

6o

ing ‘ro the duwmon the cars are to ran, going

or COIIIII]“'

By * dlv"lsionm'y” 13 meant--a shunt or por.--;

tion split off the working current and inde-

pendently grounded nnmedmtel} upon oper-
ating means for switching in the working cur-
rent to the third rail of one section and break-
ing the like shunt of a previous section and
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without at any time being used for active

purposes to take partin 0pelatmn' the motor
of a traveling car.

The duplex’; magnets S’ and S? alld their
switches are for determmlnﬂ' and reversing
the direction in which the dwwmnary cur-

rents shall be grounded, to the right or left, -

according to the dlrectmn the cars are run,

These double so-
lenoids 1epresent the use of a plurality of mag-
nets arranged to operate a number of elec-
trical swnches at one movement.

The armatures of the duplex solenoids or

magnets S’ and S* are adapted by cross-arms
or otherwise to contact with terminal points
and form multiple switches for changing the
course and direction of the divisionary cur-
rent, and said terminals have each their own
wiring to form separate pathways for the
course of the divisionary (to the right or left)

| toground. Foroperating these swwehes sup-
| plemental ¥ currents arve used which are in- -
| dependent of that which drwes the cars.

For

this purpose Y’ Y? are special wires leadmrr'
respectively to opposite coils of the double
solenoid, over one or the other of which wires
an mdependent current is sent for momen-
| tarily energizing one or the othel'of the double
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solenoids to shift the contacts, with their re-
spective switch connections, and to change

the route and direction of the divisionary
current, completing their own circuits by in-
-dependenb groundings, as at XX X. The course

of the working or power current to the third

rail P’ P? P3 for driving the cars is from the

 feed-wire WV by a branch Q to terminal point
- K', thence to a terminal K3 of a wire O to the

[0

s

'thlrd rall.

'This course depends on closing a
circuit between points K'and K3, which “atb

1the outset is done by a manual SWltCh until

automatically served by switch O', actuated
by solenoid-coil R'. The holding ‘of switeh

O’ closed automatically is done by maintain-
ing its armature in the higher and energized

position, and this is effected by means of a
divisionary or shunt, as described, having a

- changeable route, and by the route of which
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shunt to a grounding, forward or back, de-

- pends the direction the insulated sections of

the third rail will be Suueeqswelv enerﬂ'lzed '

-'_The divisionary current is here obtamed by

~ lows a wire H to a terminal point ¢, part of

diverting a portion of the working current

from the wire O, and which dwerted portlon

is led through a branch wire K to energize
solenoid- cml R and then passes out and fol-

~ one of the switches controlled by the double
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solenoid S. Before operation an independent

current is sent over the course through the

- and going to the right, and assuming {or the
moment that this sectlon i1Isdormant and that

o .

- O4%allowingthe power-current to flowinto the |

~ special wire Y’ and branch ¢ to the solenoid-

coil S? of the double solenoids, throwing the
armatures thereof to the right-hand p051t10n
as shown. With the car on rail-section P

the coil R? carrying the switch O, is deéner-
gized with its armature in its lower position,

;leavmg the switch O" open, this rail-section

would be energized initially by elosing the
circuit between K'and X3, asbya hand- switch

rall section P"3 by the wire O. Atthesametime

5 -8 shunt-current from O energizes solenoid-
- coil R* by wire K. Previous t0 the moment
of energizing rail-section P? as aforesaid, the
‘independent current followmu' Y’ to coil 8% of
the double solenoid has 1nsured the ground-
ingof the divisionary or shunt current toward

- therightbydirecting the sameover the course
- laid out for this purpose-——-that is to say, with
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the armature of solenoid S*in the right-hand
position it opens two switches d f and b ¢ and

closes two others ¢ a and ¢ f, one of the latter

of which, ¢, is one of the terminals of the wire

- V3, the other terminal of said wire being the
~ point a of the divisionary or shunt current

6o

" itnow passes toitsindependent crroundmg by *
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The solenoid R? being energized and the

power-current having entered rail-section P?.

and energized coil R*, as previously described,

the following course: From the feed-wire O
and wire K, enermzmﬂ-cml R% and passing
thence through wire H to pomt ¢, by switch
to a, and thence by wire V?to point e, by

smtch to 7‘ and through wire G, where it

tion P? to become deénergized. |
beclear that no section can be energized with-

ing of the carin the reverse direction.

.mmals of wire V3;

_smtch N" under seemon P

706,219

meets the grounding-switch N’ of the solen-
oid-coil R3 This eoil not being yet ener-

| gized, the armature rests in its lowest posi-
- tion, permlttlncr the divisionary or shunt cur-

rent by the wire N, to ground at X® under
section %, next to receive the car.
dition obtains so long as the car continues
moving over rail P° going to the right. Now
while moving from section P? to section P° it
next{ becomes necessary to energize rail-see-
tion P? and deénergize rail-section P=.
is done by the usual shoe-contact carried by
the car and resting on the third rail passing
over the space from rail P* to I°, whereby it
bridges -over the insulation between them,

when the power-current flows into section P3_

and follows down the wire O and wire K, en-

ergizing coil R°, causing the core thereof to

rise, closing swit_ch O’, at the same time open-

| ing switch N’', the grounding-switch of the
divisionary or shunt current of solenoid R-*

of rail-section P? thus causing the armature
of R*todrop, opening switch O’ of that solen-

| 0id, and by thus cutting off the power-current

thr OLWh wire O to section IP* causing this sec-
It will hence

out deénergizing the preceding section or sec-
tlons. The rail-section P by the rise of the
core of coil RS, as just deseribed, and the di-

visionary or shunt eurrent of th1s_ec~11 R3hav--

ing been grounded in course, as previously
laid out in energizing the preceding section,

This con-

This
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the same operation is repeated as the car-

passes from section  to section going to 1he
right.
1t will now be in order to explain the mov-

With
the car now resting upon section P?, we will

now describe the going of the car to ‘the left.
A current is first sent over the special wire

Y* by wire 1 to and energizing eoil 8’ of the

double solenoid, throwmﬂ' the core-armature

dotted lines. This operation opens switches

¢ aand feand closes switch-contacts ¢ with

b, connected by wire B’ to e, one of the ter-

tacts f d, and by wire A’ to ¢, the other ter-
minal of wire V¥, and under P?. It is next
necessary to open communication between
the feed - wire W with rail-section P2 for
which purpose the switch O’ must be closed.

105
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of the double solenmd to the left and the
‘cross-arms thereon to the position as shownin

115

‘also closes switeh - con- -

I2Q

This is done automatically by the act of the

shoe on the car passing from rail-section P?
to P?, such action bridging over the insula-
tion between the two sections and causing
the current in section P°to pass by way of
the shoe into rail P?, down wire O, and by

‘wire K energizing solenmd coil R>, then pass-
ing out and following wire H to pomt ¢, thence

by switeh to b and by wire B’ to point e

thence by wire V% of which eis one of the ter-
minals, to the other terminal ¢, and by wire
A' to omt d, then by switch f and wire G to
Here coil R’

125
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being deénergized and said switch N’ closed,
it follows by wire N to ground at X’ under
section P'. The coil of solenoid R*now being
energized,as previously described, this opera-
tion closes switch O, allowing the power-cur-
rent to flow to rail-section P». Thesame ac-
tion opens switch N’ of coil R? which being
the grounding-switech of the divisionary or
shunt current of solenoid RS, deénergizes
said coil R® opening switch O’ and cutting
oft the power-current, thereby deénergizing
ratl-section P°, 'This operation is repeated
as long as the car passes from section to sec-
tion going to the left.

From the foregoing descrlptmn 1t will be
understood that the dwmmnal y or shunt cur-
rent is a portion of the power-current which
instead of passing to the car-motor is di-
verted to energize the solenoid-coils R and

then 1ndependently grounded in the manner

as deseribed, and at no time is it used in pass-
ing throuﬂ*h or assisting in the movement of
the car. -
The wires Y' or Y2are electrified by closing
a circuit with either of the rail-sections P’ P>
P?® orany of the wires Q, O, or W by switches,
contacts, or other suitable means. The
groundings are returned to the starting-point
through the road-bed rails or by direct wiring.
In order to provide against damage from
overcharging or short-cirecniting at the sec-
tional conductor or rail P’ P* P2, branch Q,
wire O, or otherwise, I provide a local blow-
out or fuse-wire K*, one for each section of
the railway, arranged between the feed-wire
W and the rail-conductor P, in this instance
placed on branch Q. When thus arranged,
the action of such blow-out has the effect of
intercepting the flow of the working eurrent
to the conduector P and deénergizes that sec-
tion, thus preventing accidents from over-
heatmb, &¢., while the other sectlons remain

~ operatively mtaet

The manual switch O° normally stands |

g

=

open and is thus adapted to be temporarily 45

closed at will, as before described., Itisalso
useful in case of an unseen emergency inter-
rupting the power-current, as by the acci-

dental dropping of the armature of solenoid

R or its refusal to work or otherwise, when

connection may be artifically established be-

tween points K' and K®to complete a circuit.
I claim as my invention—

1. The method of operating electncally- ..

driven cars in either direction, consisting in
leading a power-current along the line, di-
verting a portion of the power-current toform
a dwmonmy shunt controlled by switches
for use in fixing the direction the cars shall
take, going or coming, leading two supple-
mentary currents along the 1ine independent
of but paralleling the power-current for mo-
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mentarily energizing one or the other of the

double solenoids, providing a changeable
route for such divisionary, and controlling by
switches the grounding of said shunt inde-
pendently toward the right or left.

2. The method of electrically operating mo-

tor-cars in either direction over the same
track, consisting in leading a power-current
alongtheline,divertinga portion of the power-
current to form a d1v1smnary or shunt for
use in fixing the direction the cars shall take,

70

leading two supplementary currents along

the line independently of but paralleling the -
- power-current for momentarily energizing

one or the other of the double solenoids, pro-
viding a changeable path for such divisionary

| cmrent controlled by switches, grounding

sald shunt independently through its own
switch toward the right or left, wheraby the
route of such divisionary to ground forward
or backward determines the direction the car
shall take, as set forth. |

o CHARLES R. OAMPBELL

Witnesses:
IARLE H. SMITH,
MARX L. FASLEHURST.
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