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UNITED STATES

PATENT OFFICE.

I‘RFDERIOK II CHAWIBERLAIN AND GRIFFIN B. COLEMAN, OF VVASIIIVGTON
DISTRICT OF COLUMBIA.

UNDERGROUND ELECTRIC-RAILWAY SYSTEM.

SPECIFICATION forming part of Letters Patent No. 616,824, dated December 27, 1898.
Application filed December 2, 1897, Serial No.660,567. (Nomodel)

{0 all w?wm it Qi conceriv:

Be it known that we, FREDERICK . CHAM-

BERLAIN and GRIFFIN B. COLEMAN, citizens
of the United States, residing at Washington,

in the District of (Jolumbla, have 1nvented cer-
tain new and useful Improvements in Under-
ground Hlectric-Railway Systems; and we do
declare the following to be a full, clear, and
exact description of the invention, such as

will enable others skilled in the art to which

1t appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the figures of reference marked
thereon, which form a part of this specifica-
tion.

Our invention 1elates to electric railways;
and its object is to provide against the cessa-
tlon of the operation of the motor carried by
the car and the consequent stopping of the
car caused by the burning out of the leads
or conducting - wires running to the motor
from the supply-conductors or by other acci-
dental 1Injury to said leads.

While ourimprovements have been devised
with special reference to their adaptability to
underground systems of electric railways and
are illustrated in the accom panying drawings
in connection with an underground condmt

~and a current-collector or plow traveling

thereln, it will be obvious to those skilled in

the art to which the invention relates, after |

a reading of the following description, that

the invention is also applicable to the so-

called ‘*overhead” systems, which employ a

trolley traveling in contact with a suspended
conductor.

(zenerally stated, the invention consists in
the employment of a plurality of sets or pairs
of lead-conductors between the main supply-
conductors and the motor, in combination
with a switch device for electrically connect-
ing one or another of the sets or pairs of leads
with the supply-conductors, the purpose be-
ing to provide ready means within the con-
trol of a motorman or other operative on the

car for cutting out a pair of leads (after they
are burned out or inoperative from other
cause) and switching in a pair of auxiliary
live leads, thus insuring a constant supply of
current to the motor and avmdlnﬂ' stoppage
of the car.

A further object of the invention is to pro-
vide, in connection with a plurality of leads

and a switch device, as above outlined, a vis-
ual signal or indicator to indicate to the car-
inspector at the terminus of a line that the
switch controlling the leads has been thrown,
and hence that a pairof leads has been bm'ned
out and should be repaired.

The characteristic features of the inven-
tion, as well as their relative arrangement
and details of construction, will now be fully
described in connection with the accompany-
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ing drawings, which form a part of this speci-

fication and in which similar reference-nu-
merals indicate corresponding parts through-
out the several figures or views.

Figure 1 1s a mde elevation of a pormon of
an undern‘lound raillway and car with our im-
provements applied thereto. Iig. 2 1s a top
or plan view of the same.
cal transverse section on the line 3 3 of Fig.
1. Fig. 4 1s
SW 1tch and its conneetlons detached from the
car. Fig. 5 is a reverse or bottom plan view
of the switch, and I'1ig. 6 1s a section on the
line 6 6 of K1g. 5.

The numeral 1 designates the conduit, 2
the slot-rails, and 3 the rails or bars within the
conduit, constltutmn' the supply-conduetors
of the system

41indicates therails of the track, upon which
the car 5 travels.

The current-collector or plow 6 is suspended
beneath the car and extends into the conduif,
so that its shoes 7 will have a sweeping or
wiping contact with the supply-conductors 3.

As is well understood in this art, the con-

tact-shoes of the current-collector are elec-

trically connected with the controller and mo-
tor of the car by lead-wires, which convey
the ecurrent from the supply-conductors., Or-

dinarily a single pair of these leads is em-

Iig. 3 1s a verti-
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a detall view 1llustrating the' |
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ployed; but our invention contemplates the -

employment of two or more pairs of these
lead - conductors, preferably two pairs, as
shown in the drawings. These leads are des-
ignated by the numerals S and 9. 1

10 indicates a switchboard secured to any
convenient part of thecar-body—in the pres-
ent instance to the under side of one of the
side bars 11 thereof. Upon this switchboard

10 are arranged three pairs of binding-posts
and contact-points 12, 13, and 14. The cen-
tral pair 12 is connected electrically by con-
ductors 15 with the motors 16, the pair 13 is
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connected with lead-wires 8, and the pair 14
with the lead-wires 9. Upon the switechboard
10 18 pivotally secured a switch comprising
parallel metallic arms 17 and a cross-bar 18,
of insulating material. The ends of the arms
17 are secur ed by pivot-pins 19 between the
forks of the points 12, and the pairs of con-
tacts 15 and 14 are fm]{ed as shown, to re-
ceive the arms 17 of the switch. Upon the

switchboard 10 is supported an electromag-
net 20, and upon the board 10 in -:Jperatlv
pOSItlon with relation to said magnet is piv-
otally secured an armature 21, pr ovided with
a hook or lug 22, adapted to enna,fre a catch
23, 1;)103ect11:1ﬁ from the cross- bm 18 of the
switch and to hold the arms 17 thereof in elec-
trical contact with the points 13.

PProjecting from the inner sides of the cen-
tral contact-points 12, in line with the pivot-
pins 19, are two studs 24, around each of
The longer arms
26 of these springs e\tend through the Cross-
bar 18 of the sw1teh while their shortel free
ends 27 are adapted to abut against two op-
positely - projecting pins 28, pro,]ectmfr from
the Inner sides Of the contact and binding

posts 12 above the studs 24, but parallel 130_

the latter. When the switch is in contact
Wlth the points 13 and engaged by the catches

2 and 23, the coils of the springs 25 are con-
tlacted so that when the sw1tch is released
by the movement of the armature 21 the ex-
pansion of the springs operates to throw the
switch into contact with the points 14, where
1t 1s held by the resiliency of the fork- -arms
of the points.

‘The wiring between the contact-shoes of the
plow and the motors and controllers is the
same as In other systems of this character,
with the exception that the motor-cireuit in-
cludes the switch-points 12 through the wires
29, and each pair of lead-wires S and 9 con-
nects its contact-points 13 or 14 with the plow,
the circuit from either pair of said contacts
15 and 14 being completed to the motor-wires
29 through the switch.

For th.e purpose of energizing the switch-
magnet 20 we employ a loecal circuit, prefer-
ably supplied with current from a battel y 30,
carried on the car, although instead of using
this local battery a cur 1en’u might be shunted
from the supply-conductors th1ough suitable
connections. The local circuit from the bat-
tery 380 includes the magnet 20 and two cir-
cuit-closers 31 and 32, plefelabb located one
at each end of the car and comprising an or-
dinary push-button. The sole office of this
local eircuit is to energize the magnet 20, and
1t will be apparent from the 111ust1 ationin the
drawings that this local circuit may be closed
by the DHSh buttons from either platform of
the car or from any convenient pomt within
the car.

The operation of the mechanism is as fol-
lows: Normally the switch is in the position
shown in Ifig. 1 of the drawings, in contact
with the contaet—-pomts 13.

Jleads has been burned out.

As 10110' as the |

616,824

| leads ©, connecting these points 15 with the
motors, are in working order the operation of

the motors will be continued. If theleadsS$S
burn out or become ‘‘dead” through other
cause, the motorman or other authorized per-
son on the car pushes one of the buttons 31
or 32, thus closing the local circuit and ener-
gizinw the mawnet 20. The magnet attracts
the armature Ql,which disengages the catches
22 and 23 to release the switch and permits
its spring to throw the switch into contact
with the points 14 of the other pair of leads
9, thus shunting the current from the supply-
conductorsthrough said leads 9 tothe motors,
thus insuring the continuance of the opera-
tion of the latter without any stoppage what-
ever of the movement of the carand without
any manipulation or mechanical coupling or
uncoupling of the wires.

losome convenient partof the switch, pref-
erably to the outer bar or arm thereof, is at-
tached an indicator, which is shifted with the
movement of the switch. We have shown
this indicator as consisting of a disk 33, of
metal, secured by a screw 84: to the swnch
but of course any one of a variety of founs
of indicator might be employed for the pur-
pose. The mdlca,tor disk 1s preferably paint-
ed in some bright color to make it more con-

‘spicuous to the eve, and its office is to indi-

cate to the car-inspector or the employee at
the terminus of the road that the switch has
been thrown, and hence that one pair of the
The normal po-
sition of the indicator with relation to the
front of the car being known, it can be seen
at a glance at the side of the car carrying the

-swwch whether or not the position of the in-

dicator has been ehanged and hence whether
or not the leads require repairs or renewal.

The lead-wires 8 and 9 preferably consist of
sections connected together by metallic coup-
lings 35, so that in case of accidental injury
to the smtch or its cireuit the dead leads may
be disconnected and live ones substituted bv
hand-coupling.

We claim—
1. The combination Wlbh the motor current-

collector and supply-conductors of an electric
car, of a plurality of interchangeable pairs of
leads between the motor and supply-conduc-

tors connected to the current- collector, a

switch for electr ically connecting one or an-
other of said pairs or sets of leads with the
supply-conductor, and electrical means 101

contr 01111:10‘ said SWltch
2. The comblnatlon with the motor current-

collector and supply-conductors of an electric
car, of a plurality of interchangeable pairs or
Sets of leads between the 1]101301 and supply-
conductors connected to the current-collector,

aspring-controlled switch for electrically can-

necting one or another of said pairs or sets
of lea,ds with the supply-conductors, and elec-
trical means for releasing said switch.

3. The combination with the motor eurrent-
collector and supply-conductors of an electric
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car, of a plurality of interchaiigeable pairsor |

sets of leads between the motor and supply-

~conductors connected tothe current-collector,

a spring-controlled switch forelectrically con-

necting one or another of said pairs or sets
of leads with the supply-conductor, and elec-

trical means for releasing said switch, com-
prising an armature, an electromagnet and
an electric circuit.

4. The combination with the motor current-
collector and supply-conductors of an electrie
car, of a plurality of interchangeable pairs or

sets of leads between the motor and supply-

corductors connected tothe current-collector,

a spring-controlled switch for electrically con-
neotmo’ one or another of said pairs or sets
of leads with the supply-conductor, and elec-
tric devices comprising an armature for en-
gaging the switch and holding it against the
action of its spring, an electromagnet for at-
tracting said armatuare to release the switeh,
an electric eircuit which includes said mag-
net, and a circuit-closer carried by the car.

5. The combination with the motor current-

collector and supply-conductors of an electric
car, of independent interchangeable pairs of
leads between the motor and supply-conduc-
tors connected to the current - collector, a
spring-controlled switech,and electrical means
within the control of a person on the car for
releasing said switch to cut one pair of leads
out of circuit with the supply-conductors and
throw another pair of leads into circuit with
sald supply-conductors.

6. The combination with the motol current-
collector and supply-conductors of an electric
car, of iIndependent interchangeable pairs or
sets of leads between the motor and supply-
conductorsconnected tothe current-collector,
a switch carried by the car, and connections
between said switch and the pairs of leads,
an armature adapted to engage said switech, a
spring for retracting the switeh, an electro-
magnet for attmotmw sald ar matme and a
10(3&1 circeuit 1110111(11116‘ sald electr omae'net
and havinga circuit- closer adapted to be oper-
ated from the car for energizing said magnet.

7. Thecombination with the motor and sup-

ply-conductors of an electricear, of a current-
collector adapted to travel in a conduit be-
low the road-surface, in contact with thesup-
ply-conductors, lead-conductors from said
collectors tothe motors arranged in independ-
ent interchangeable pairs, a switchboard car-
ried by the car, contact-points on said switch-
board for each pairof leads, a swinging switch
on sald switchboard adapted to contact with
either pair of contact-points, an armature
adapted to engage said switch and hold it in

contact with one pair of said contact-points,

an electrie circuit including an electromag-
net for attracting said armature to release
the switch and a spring for throwing the
switch when released into contact with the
contact-points of another pair of leads.

1

8. The combination with the motorandsup-
ply-conductors of an electric car, of a plu-
rality of interchangeable pairs of lead-con-
ductors between the motor and supply con-
ductors, a switechboard provided with inde-
pendent pairs of contact-points, an electro-
magnet, and an armature, and a swinging
switch comprising arms of conducting mate-
rial, cross-bar of non-conducting material,

catches for securing the switch, and sprinn's

for retracting the swfueh
0. The combmamon with the motor current-

jO
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collector and supply-conductors of an electric -

car, of two independent pairs of lead-con-
ductors between the motor and supply con-
ductors connected to said current-collector,
one palr ol-said leads being normally out of
electrical connection with the supply-con-
ductorsandservingasauxiliary or emergency
leads, a switch carried on the carfor cutting
out one pair of leads and connecting the other
pair electrically with the supply-conductors,
an electromagnet and armature for control-
ling said switch, a retracting-spring for the
switch, a local battery carried on the car,
conductors from said battery to the magnet
and a circuit- closer included in the battery-
circuit.

10. The combination with the motor and
supply-conductors of an electric car, of two
pairs of lead-conductors from said supply—
conductors,adapted to be used independently
or interchangeably, a switchboard carried by
the car, and provided with binding-posts and
contacts for each palir of leads, and with
binding-posts and contacts connected elec-
trically with the motor, a switch pivotally se-
cured to the switchboard- motor binding-posts

and adapted to be thrown into electrical con-

nection with either pair of the lead binding-
posts, an electromagnet and armature on

said smtehboald a eaﬁceh for securing the

switch detaehably to said armature, a loe&l
circuit for energizing said magnet, and a

spring for moving the switch When_it is re-

leased from the armature.

11. The combination with an electric car,
of a plurality of pairs of lead-conductors, a
switchboard having a pair of contact-points
for each pair of leeds and an independent,
pair of contact-points eonneeted to the motor,
and a switeh comprising arms of conduetmcr
material pivotally secured tothe smtohboard
and a eross-bar of non-conducting materlal
oppositely-projecting studs, 0011 -8prings se-
cured to said studs, pins &_ﬂ‘amst which the

free ends of the springs bear, and means for

securing and releasing the ew1teh

In testlmony whereof we affix our
tures in presence of two witnesses.
' FREDERICK H, CHAMBERLAIN.
GRIFFIN B, COLEMAN,

Witnesses:

IF. O. MCCLEARY,
JAS. L. SKIDMORE.
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