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(No model.)

To all whomy it may coneceriv:

Be it known that I, Wirrram J. ALw IXAN-
DER, a citizen of the Umted States, residing at
Phlladelphla in the county ot 1-’h11adelpl11a,

and State of Pennsylvania, have invented a

new and useful Electrical-Railway System, of
which the following 1s a specification.

My invention relates to electrical-railway
systems, more especially those in which a sec-
tional rail is emnployed in association with au-
tomatic electric switches for putting that sec-

- tion of the contact-rail immediately beneath

the car or train into communication with the
feeder-conductor and for insuring the discon-
nection of the sections just paqsecl over by the
car or train.

My invention consists also of an automatic
electric switch for use in a system as above
described or in other systems, such switch
comprising an armature member carrying a
contact member, such armature being nor-
mally loosely pn*oted and attracted to circuit-
closing position by a magnet or magnets upon
the car or train, such SW’ltCh comprising also
electmmcwnetm means for positively opening
the same :i_n case of failure to open by gr avity.
The disposition of the armature is such that
as a car moves over and passes a switch sald
armature rocks or tilts, causing a rubbing of

y the contacts, whereby such contacts are main-

tained br wht and clean.

My invention consists also of other fe‘Ltux es
of circuit connections and structures herein-
after described, and pointed out in the claims.

Reference 18 to be had to the accompanying
drawings, in which—

qure 1 is aside view of the switch, partly
in section. Fie. 2 is a view similar to Kig. 1,
showing the 5W1tch in circuit-closing posmon
Figo. 3 is a plan view of the SW]tCh partly in
section. Kig.41s a {:hao*rammatlc view show-
ing the car- mrcults, &e. Fig. 5 1s a diagrams-
matic view of the eircuits and b@CthIlELl rail
tor a single-track road over which cars or
trains may pass in either direction. Fig. 61s
a diagrammatic view of the circuits and sec-
tlonal rail for a track over which the cars or
trains run principally in one direction only.

Referring to the drawings, 1 is the Ldp

‘plank or wall of a conduit or “the like contain-

ing the automatic switches and extending

_alonﬂ the track either between the rails or on

either side of them.
2 is the bottom planking or wall of the con-

“duit, and 3 is a transverse partition dividing

the conduit up imto compartments.
4 and 5 represent the side walls of the con-
duit.

On cross-timbers 6 on the top of the con- '

duit is laid the sectional rail R, sections being
separated from each other by insulating-

blocks 7.

8 1S 4
to a section of the rail R and at its other end
to the contact 9, secured to the under side of
the member 1. '

10 is the active face of the contact 9 and 1s
a portion of the surface of a cylinder ma-
chined true. 11 is the coopemtnm contact,
whose active surface 12 is machined to fit ac-
curately the contact-surface 10. The contact-
piece 11 is secured to the armature member
13 by means of bolts or screws 14, but 1s 1n-
sulated from said armature. BV means of
screws 15 a flexible conductor 16 is secured
to the contact-piece 11, but likewise insulated
from the armature 13.

The armature 13 consists of a plate of soft

longest dimension parallel with the tr ‘LCL In
nor mal position, as shown in Fig. 1, 1t is bal-
anced on the pivot member 17, Wthh may be
a tube of brass or any other smta,ble material
located within and suppor tine the contact-
plece 11. The opening W_‘Lthm the contact-
piece 11 is much larger than the external di-
ameter of the pivot ‘Tember 17, with the re-
sult that the armature 13 1s 1)01sed or loosely
pivoted in a position from which it is easily
moved, as hereinafter described.

Set in each of the side walls 4 and 5 1s a

heavy conductor secured at one end
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member 18, of insulating material, such as

porcelain or the like. Each of these insulators

has a downwardly-extending recess or slot 19

to accommodate the free vertical movement,
a motion of translation as distinguished from
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rotary motion, of the pivotal member 17,

wh ose ends engage 1n these vertlcallv-extend—
ing slots 19. In effect, therefore, the mem-
ber% 18 are vertical cruldes for the membm 17.

On the car or train is located a magnet or
magnets M, (hereinafter described ) whose
function is to lift the armatures 13 of the au-
tomatic switches to bring the cosperative con-
tacts 9 and 11 into engagement. In Fig. 2
the parts are shown Wlth the armature 13 in
the attracted position. Supposing the car to
be moving from the left toward the right as
viewed in Flﬂ‘ 2, the magnet M first approach-
ing the left end ot the armature 13 tilts such
armature on the pivot member 17 until the
right end touches the insulating material 20,
located on the magnets, to be heremafter de-
scribed. With the rw‘ht end of the armature
13 as a fulerum the armature 13 is lifted to
the position shown in Fig. 2, thus bringing
the contact-piece 11 into enoawement W 1th the
contact-piece 9, thereby estabhshma* electrical
communication between the conductor 16 and
a section of the rail R. The member 17 has
also been lifted but no longer operates as a
pivotal member when the armature 13 isin
attracted position. Asthemagnet on the car
adv ances toward the right the armature 13 re-
mains in the attracted position, but rotates
first into a horizontal position and then into
the dotted-line position, Fig. 2. This rotation
of the armature 13 while in attracted position
1s accompanied by the rotation of the contact-
piece 11 upon the contact-piece 9, and this ro-
tation occurring during each Cloaure of the
switch insures the contact -surfaces of 9 and
11 maintaining each other bright and clean.

The contact-pieces 9 and 11 extend trans-
versely to the track and from their structure,
Wherebv they engage each other over a rela—
tively great are, provide ample contact-sur-
face for handlmﬂ' the heaviest current em-
ployed on electrical railroads. The contacts
9 and 11 are preferably made of good con-
ducting material, such as brass or copper:
but the compos1t10n of the contact-pieces of
a pair should be different. I have found that
with the contacts of a pair being of dissimi-
lar composition blistering, roughening, or
burning is greatly reduced. To this end the
contact -plece 9 may be of copper, while the
piece 11 may be of brass, or the piece 9 may
be of one quality of brass while the contact-
piece 11 may be of another quality of brass.

Located upon the bottom wall or plank 2 are
a pair of electromagnets m m, one arranged

under each end of the armature 19. E&ch of

these magnets is covered and surrounded by
msulatmo material 20. Kach magnet com-
prises the two cores ¢ ¢, embedded in the in-
sulating material, and around the isulating
material; 1S wound the magnetizing-coil. When
a current passes throuoh these windings or
coils, the cores ¢ ¢ are energized and pull the

armature 13 downward from its attracted po- |

to the track- rml 39.

-example, po.

and thence bvconductm 31 to
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sition, thus assisting gravity to restore the

parts 130 the position 91“1own in Fio. 1. or in
case ot any sticking to overcome such stick-

mdependentlv of gravity.

Referring to FlO 4, T'T represent the trucks
of the car, extendmo' between which is the
bar 21, carrying the magnets M and the con-

tftct~shoe% S.
There are two automatlc switches, as shown

in Fig. 4. {or each section of the 1‘&11 R, the -

%rranwement being such that both may be in
circuit-closing p031t10n when the car is in the
position shown 1 in g, 4, and that the car may
advance part way the 1encrth of the succeed-
Ing section of the rail R, whﬂe one of the au-
tomwtm switches remains in circuit-closing po-
sition. |

The current is collected from the rail va
the shoes S and passes through conductor 37
and either controller C to the motor 88, thence
to the car-axle, to the trucks and Wheels and
Conductor 37 commu-
nicates also Wlt’l plate 40, to which is secured
one terminal of the wmdmo‘ 41 of the mag-
nets M, the other terminal communicating. by
means of conductor 42, with the plate 43 to
which is connected the conducnor 44 leadmo‘
to the track-rail 39 through the c&r-axle The
windings 41 are therefore potential windings
connected in series with each other and con-
nected directly between the sectional rail and
the track-rail. The magnets M, havine the
yokes I, serve to attract the armatures 138 of
the automatic switches, as heretefore de-
scribed. In case the shoes S are in contact
with dead sections of the rail R and it is de-
sired to render such sections alive so that the
car may proceed the storage battery B iscar-
ried by the car for the purpose of temporarily
energizing the magnets M. TFor thispurpose
the motorman closes the switch s, which then
permits current to flow from the positive, for
e of the battery B to the plate 45,
and thence by conductors 46 and 47 to the
plate 48, and thence by conductor 49 throuch
the aumhary windings 50 on the magnets M,
plate 52 to the
negative side of the battery. The magnets M
thus become energized and pick up the arma-
ture 13 of at least one switch, the magnets M
being distributed along the lencrth of the car in
such manner or at such mtervals with regard
to the distribution of the automatic sw1tches
that at least one armature 13 will be within

the field of at least one of the magnets M.

With the attraction of one armature 13 a sec-
tion of the rail R becomes alive and the car
may proceed, the magnets M being thereafter
energized by the wmdmfrs 41, the circuit of
the Wmdmw 50 belng then mterrupted by
opening the switch s.

Referring to Fig. 5, (G represents the gen-
erator supp] ying “the electrical energy for
driving the cars or train. One pole of the

ing and to insure the opening of the switch
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oenerator 1s connected to the earth K or track-
rail 39 and the other pole is connected to the
feeder-conductor . Fourautomatic switches
w, o, 1, and z, similar to the one illustrated
in Fig. 1, are shown. The windings of mag-
nets . m of switch 20 communicate by con-
ductor 53 with the feeder-conductor Fand by
conductor 54 with the conductor 16 and con-
tact-piece 11 of the switch z and by con-
ductor 55 with the contact-piece 11 of the third
switch to the left. (Not shown.) Similarly
the windings of magnets m m of the switch
are connected by conductor 56 with the feeder
K and by conductor 57 with the contact-piece
11 of the third switch to the right (the first
heyond z) and by conductor 58 with the con-
tact-piece 11 of the third switch to the left.
(Not shown.) Similarly the windings of the
magnets 7 of the switch 7 connect with feeder
F through conductor 59, and through con-
ductor 60 with the contact-piece 11 of the
third switch to the right, (not shown,) and by
means of conductor 61 with the contact-piece
11 of the third switch to the left. (Not

shown.) Similarly the windings of the mag-
nets m e of the switeh 2z

connect with the
feeder F through the conductor 62 and by
means of conductor 63 with the contact-piece
11 of the third switch to the right (not

shown) and by means of the conductor 64

with the contact-piece 11 of the switch 2w,
whichis the third switch to the left. 1t1sthus
seen that the contact-piece 11 of each of the
switches is connected to the feeder ¥ through
the windingsof two other switches, one bemu
the third switch to the left and the other tho
third switch tothe right. Theeffect of this is
to energize the magnets 7 7 of the third
switch ahead and the third switch to the rear,

causing those distant switches to open posi-—
tively. Thus while the switch @ 1s closed and

third switch ahead and the third switch “to the
rear 1s positively opened by the current flow-
ing through the switch . IFurthermore, the

- disposition of the switches and the magnets on

55

Ho

‘the car is such that two neighboring switches

are always closed, as 2 and 2, these switches
opening in succession as the car passes from
them. Suppose the car to be going toward
the right as viewed in Fig. 5, the armature
13 and parts attached thereto will drop by

gravity as soon as the car has passed and there

will be no arcing bhetween the contact-pieces
9 and 11, because the switch # 1s still closed
and will effectually shunt the switch w to pre-
vent all arcing. If, however, the switch 2
should stick in closed position, the armature
13 would be pulled down positively by the
magnets 7 7 as soon as the car has reached a

position over the third switch to the right—

65

namely, switch z. HFrom this it 1s seen that
cars may travel in either direction over the
track when the circuit arrangements are those
shown in Fig. 5.

the car is receiving current therethrough the !

For a double-track road—that 1s, where cars
or trains pass always in the same direction
over a track—the circnit arrangements may be
simplified in accordance with Kig. 6. In this
fioure ( represents the generator, & the earth
or track-rail connection, and K the feeder-
conductor. Four automatic switches o p ¢ 7
are shown. The windings of the magnets m m
of the switch o connect with the feeder F by
conductor 65 and by conductor 66 with the
contact-piece 11 of the switch ¢, the second
switch in advance. Similarly a conductor 67
joins feeder ¥ with the windings of the mag-
nets 7 m of the switch p, the other terminal
of such windings being connected by conduc-
tor 68 with the contact- -piece 11 of the switch
r, the second switch in advance. The wind-

ings of the magnets 7 m of the switch ¢ con-

nect with feeder ¥ by means of conductor 69

and by means of conductor 70 with the con-

tact-piece 11 of the second switch in advance.
(Not shown.) The windings of the magnets
m i of the switch # connect, through condue-
tor 71, wi

th feeder ¥ and by means of conduc-
tor 72 with the contact-piece 11 of the second
switch in advance. (Not shown.) From this
arrangement it is seen that each switch re-
ceives its current when closed through the
windirgs of the magnets of the second switch
to the rear. Since two switches are beneath
the car, the switch last passed over 1s posi-

tively opened, if it has not already opened by

oravity, by the current passing through the
switch that has just been closed by the mag-
nets on the car. -

KFrom the foregoing descriptions of Figs. 5
and 6 1t 1s seen that only those sections of
the contact-rail are alive which are either
entirely or partly covered by the car or train.
The length of the sections R ot the contact-
rail may be varied to suit the various lengths
of the car or train employed, and the number
of switches for each section of the contact-rail
may be varied.

This system is equally well ‘dept&blb to the
systems of multiple unit control, in which case
the sections of the rail R may be maintained
short so as to be practically covered by a sin-
ole car, or may be very long so as to be cov-
ere(l only by 2 number of cars.

Conductors F and the conductors between
the automatic switches may be laid in a sepa-
rate conduit or within the same conduttor box-
ing containing the automatic switches.

What 1 claim 1s—

1. In an electrical-railway system, a sec-
tional contact-rail,a feeder,an electrical switch
intermediate said feeder and a section of said
contact-rail, a motor-car, means upon sald car
for closing said switch and causing the contacts
to move upon each other during engagement,

and an electromagnet for insuring the opening

of said switch, the winding of sald magnet
belng 1n series between smd feeder and a dlS-

| tant section of said sectional rail.
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2. In an electrical-railway svstem a sec-

tional contact-rail, a motor-car, a feeder q
switch mtermedlate sald feeder a,nd a section

ot said contact-rail said switch having contacts
of dissimilar material, means on Seld car for
closing said switch and causing the contacts to
move upon each other during engagement, and
an eleetromeﬂ*net whose wmdmﬂ' IS connected
1n series between sald feeder end a distant sec-
tion of said rail, whereby sald switch 1s posi-
tively opened when sald car 1S receiving the
current from sald distant section of seld rail.
3. In an electrical-railway system, a motor-
car, a sectional rail, a feeder, a switch inter-
mediate said feeder and a seetlon of said rail,

sald switch having contacts of d1851m11311

metals, means upon said car for bringing said
eentaets into engagement, and an eleetl omag-
net for insuring the opening ot said sw1teh
the winding of seld magnet being eenneeted
in series between said feeder and a dlSt&ﬂt sec-
tion of said sectional rail.

4. Inan electrical-railway system., a motor-
car, a sectional contact-rail, a feeder, a switch
mtermedlate said feeder and a section of said
rail, sald switch having codperating contacts
ot d1881m11er ma,terlels means on said car for
brmgmo' sald contacts into engagement and
tor causing said contacts to rub uponeach other
while in contact for maintaining the contact-
surfaces clean, and an eleetroman‘net forinsur-
ing the opening of said switch when the car
has passed to a distant section.

5. In combination, a track, a sectional con-
ductor, a feeder, and a switch intermediate
said feeder and a section of said conductor,
said switch comprising a stationary contact
and a movable contact loosely pivoted upon a
member extending transversely of said track,
and means permitting motion of translation
of said member, whereby said contacts may
engage each other. |

6. In combination, a track, a sectional con-
ductor, a feeder, and a switch intermediate
said feeder and a Sectlen of said conductor,
said switch comprising a fixed contact, a mag-
netizable member e*ttendmcr parallel with said
track, a movable contact secured to said mag-
netizable member, a member on which sald
magnetizable member is balanced, and means

776,371

permitting motion of translation of said last-

mentioned member.
7. In combination, a track, a sectional con-

ductor, a feeder, and a switch Intermediate
said feeder and a section of said conductor,

sald switch comprising codperating cvlmdncel
contacts, a moving contact being secured to a
mefmetlc member extendmw perellel with said
tr a,ek a member on which seld magnetic mem-
ber is balanced, and means permitting motion
of translation of said last-mentioned member
and said magnetic member.

8. In an eleetme switch, a stationary con-
tact, a movable contact, an armature secured
to sald movable eontaet and means for oper-
ating said armature to bI Ing said contactsinto
engagement with each other sald armature
belncr loosely pivoted on amember and means
for G‘U.IdII}O said memberin a motion of trans-
lation when said armature is operated.

9. In an electric switch, a statlonary con-
tact and a movable eentaet sald contacts en-
gaging each other over a evhndrlcal surface,
an armature for operating said movable con-
tact, a member on which said armature is
loosely mounted, means for permitting motion
of translation of said member, and means for
operating said armature to causesaid contacts
to engage and thereafter rub upon each other
to maintain the contact-surfaces bright.

10. In an electric switch, a fixed contact, a
movable contact, said centaete being of dls-
similar metemels a loosely-mounted armature
supporting said moveble contact, and means
for operating said armature to brmo* sald con-
tacts into engagement and thereefter move
upon each other to maintain the contact-sur-
faces bright.

11. In an electric switch, a fixed contact, a
movable contact, said contaets being of dls-
similar ma,terlels and adapted to engage each
otheroncylindrical sur;taees a loeeely—mount—
ec armature supporting said movable contact,
and means for actuating said armature to cause
sald contacts to engage and thereafter rotate
upon each other.

WILLIAM J. ALEXANDER

Witnesses:

JamMes M. SAwyER,

E. M. Bryan.
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