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UNITED STATES
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ROBERT BIVGIIAM OE‘ WEST IIADDONFIELD NEW JERSEY AND CIIARLES
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To all whom it-may concern:

- Beit known that we, ROBERT BINGHAM, of
West Haddonfield, county of Camden, Stdte
of New Jersey, and CHARLES SOHLEGHTIGER,
of Nantasket, county of Plymouth, State ot
Massachusetts, have invented an Improve-
ment in Electrlc Railways, of whlch ’uhe fOl
lowing is a speclﬁeatlon - |
Ourinvention-has refer ence t0 eleetrlc, 1&11

ways; andit consistsof certain improvements

fully set forth in the following specification

and shown in the accompa.nymfr dla,mnw%,

which form a part thereof.

Our improvements more partwuldrly refer -

to a system of electric supply to that class of

electric railways known as the ¢ sectional
conductor” or ‘‘safety third-rail” system— | but the locking device so actuated is that be-
namely, one in which a current i8 supplied to
a sectional conductor extending along a line

of railway only during the passage of the elec- | is-to open the section- switeh in the rear si-

! multaneously with the closing of the section-
Our invention comprehends more particiu-

larly certain improvements in the controlling
devices actuated by the passing car or train

trically-propelled vehicle or train.

for automatically putting the sectional coun-

ductors into and out of electric circuit in sue-
cession with the supply or feeding conductor
It further

leading from the source of energy.
embodies, in connection with the said switch
or controllmg devices, certain circuits where-

by the act which causes the current to bs sup-

35
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- with electrically - actuated cireuit - closing
switehes, and these areenergized by a contr 01—
-switch aua,nwed to be aetuated by the elec-

trically- propelled car or train when in cireuit

section of the sectional or working eonductor

immediately in the rear of the train or car
to be automatically d1seonnected flOlIl the-

source of supply.

In carrying out our invention we prowde a
sectional working conductor arranged along

the railway, Lhe sections of whmh are con-'

nected by branch cireunits with a supply or

feeding conductor extending along the rail-

way. The rails may act as a return conduc-
tor,if so desired, and inthat case will be con-

ne(,ted with one termma,l of the source of en-

ergy and thesupply-conductor with the other |

terminal. The branch circuits are pr0v1ded

‘return-circuit of the system.

o w1th the seemon 01‘:‘ the sectional wor kmn" con-

ductorintherear. The electrlcally-aetuated

| section-switches are locked in their closed po- .

sitions by an electrically-actuated lock,which
&utomatmally releases the switches. when the

| car or train has passed out of circuit of that

| particular section of the sectional working
{ conductor.

| The circuit-closing switches and
the electrically-actuated locl{mﬂ' devices arec

‘energized by current from the source of sup-

ply and controlled by a controlling-switch

| mechadism of special construection adapted

to be operated by the passing car or train and
so as to temporarily close the circuits, includ-
ing the electrically-actuated seetlon—smtch

,_ _and the electrically-actuated locking device;

longing to the “sectional switch immediately
in the rear of the car or train, as its function

switeh of the next sectlon of Lhe working con-
duector in advance. The contr olllnﬂ‘—swmch

is preferably adapted to be operated mechan-
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ically and to only close the circuits for a short -

| interval of mme—namely, just suilicient to-

insure the energizing of the section switch

and lock, but othelwlae to 1ema111 in open
cireuit.

Our 1mpr0vements are ada,pted fo trains

same track, and the details of these improve-
ments will be better understood by reference
to the drawings, in which—

Figure 1 is a diagrammatic view 1llustrctt-
ing the circuits of our invention applied to an
ele(,tﬂe railway. Figs. 2and 3 are elevations
of the section control-switeh. Fig. 4 is a sec-

tml switch.

30

| operating in one or both directions on the
plied to one sectional conductor for delivery

to the car or train automatically causes the

tion of the latter on line 4 4 of Flﬂ' 2, &ndgo

Fig. 5 is a detail showmﬂ' the trip for the con-

Referring to Fig. 1, A is the railway proper B

and may hzwe 1ts 1&118 arranged 1n any suit-
able manner, they prefembly acting as the

I3.1s bhe elec-
trlcally-propelled car or trati.

it. HKisthe contact-shoeorcollectorfor mak-
ing a sliding contact with the sectional work-
mg conduetm D and 1s hung from the car by

a suspension demce e of any su1table con-

Cis the elec-
tric motor of the car or train for propelling
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struction. The current is delivered to the
motor by the collector E and returns by the
rails. The working conductor is madein see-
tions D, insulated from the rails and ground
and arranged along the length of the track.
Its location is immaterial, so far as our in-
vention is concerned, and hence the said sec-
tional conductor may be placed on the road-
bed below the ground, as in a conduit, or
suspended, as in the case of the well-known
trolley systems. The collector would be made
tosuit any change in the location of the work-
E' 1s the supply or feeding
conductor and leads from the source of elec-
trical energy and preferably extends parallel
to and along the railway. Ttis connected at
intervals with the several sections D of the

working conductor by branch circuits 7, each

having an electrically-actuated circuit-clos-
ing switch II of any suitable construction.

As shown, these switches are each operated ]

by an electromagnet H' and locked in closed
position by loeking-arms I under the action

of springs. Theseswitches are each unlocked |

by an electromagnet operating the locking-
arms to release the switches and allow them
to open under the action of suitable springs.
We do not confine ourselves to any special
features of these circuit-closing switehes, as
they are well known in the art and exten-
sively employed in central-station work.
In connection with the above- mentioned
switches we employ for each section of work-
Ing conductoraspecial type of control-switch,
(shown at K and more fully illustrated in de-
tall in I'igs. 2t05.) The object of this switch
18 to provide means under the control of the

- passing car or train to energize the electro-
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magnets H’of the circuit-closingswitehes and
the electromagnets I’ of their locks in such a

mannerthatthelock of theswitech correspond- |

ing to the section ineluded in eircuit with the
car shall be operated to open the cireuit-clos-
ing switch H of said section and the circuit-
closing switch H of the next section in ad-
vance shall be automatically closed, so that
as the car advances to the next section its
collector E will be brought into ecircuit with
an active section of working conductor D. In
this manner only a short length of the work-
ing conductor need be active, and hence much
danger is removed and liability of loss from
leakageofcurrent guarded against. The sup-
ply-conductor and switches can be well pro-
tected, while this is not possible with the ex-
posed working conductor, especially when
used as a third-rail system, and hence it is
important to keep it out of ecircuit except
when required to supply current to a passing
car or train.

Specifically referring to Fig. 1, we have at
each control-switch four sets of terminals—
namely, N N'and P P’. One of each of these
terminals is electrically connected by cireuit
J with the rails A.. The otherterminals P P’
are connected by conductor ¢ with the supply-
circuit I and include the electromagnet 1’ of

688,922

the lock. The terminal N is connected by

‘wire /2 with the supply-conductor F, but leads

to the circuit-closing switch of the next sec-
tion in advance and includes its electromag-
net H'. The remaining terminal N’ is con-

nected with wire /o, which leads to the next

section in the rear and includes the circuit-
closing switch-magnet I’ of that section. It

also connects with the supply-conductor F be-

yond the switch-magnet. These various eir-
cuits are momentarily closed during the pass-

ing of the car or train, but those N P alone

when the car travels in the direetion of the ar-

row and those N’ P’ when it travels in the op-

| posite direction. Of course it is evident that

1f the cars or trains are to run always in the !
same direction the terminals N’ P" and their

associated parts and cirenits may be omitted
and the apparatus somewhat simplified. M
and M’ are two circuit-closing arms adapted,
respectivel |
and N° P', and these are normally held out

of circuit with the terminals by spring W.

T'hey are one at a time brought into circuit
to close the terminals N P or N’ P’ under the
action of the following mechanism: The arms
M M’ are pivoted at their central portions,
carried by a frame m, and are adapted to
be rocked by trip-rods O O, hinged at their
lower ends, respectively, with one of the arms
OE the oppositely-arranged bell-crank levers
[ 1.
crank levers ecarry the cam-bar L, to which
they are hinged. The central portion of this
cam-bar is raised to present an obstruetion,
which is struck by a roller b on the car or
train. Thecontrol-switch K isarranged close
to the track, so as to bring the cam-bar Liinto
position parallel to the rails, whereby it is

‘adapted to be within convenient reach of the

said roller b of the car. A rocker-arm T is
also hinged to the cam-bar and rocks with it,
and springs S S tend to bring this rocker-arm
normally to a central position to centralize
the eam-bar when unacted upon by the roller
0. 'The normal position is shown in rig. 2.

Springs R R operate upon the trip-rods O O’

to pull them normally against the shoulders

O° of the circuit-closing arms, so as.to cause -

the shoulders o to strike said shoulders Q2 of
the arms M M. | |

Assuming the switeh K to be as shown in
Fig. 2 and the switch H of the corresponding

section of working conductor closed, as the

car passes 1ts roller b rocks the cam-bar L, as
shownin Figs.1and 3. This action raises trip-
rod O and rocks the circuit-closing arm M,
bringingits contact ends into position to close
the contact-terminals N and P, and immedi-
ately thereafter the arm M presses back the
trip-rod, so that the two shoulders o0 02 clear
themselves, as shown in Fig. 5, and the arm
M returns to its original and normal position.
As soon as the car passes the cam-bar and
trip-rodsreturn to the positions shown in Fig,
2. The result of this operation of the con-
trol-switeh is to close the circuits 7’ and 7 for

y, to control the terminals N P

The other or upright arms of these bell-
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- an interval of time sufficient to energize the

o

lock-magnet I' to release the switch H and
open the circuit f of the section of working
conductor corresponding to the control- smteh

'K being actuated and also for energizing the

electromagnet H' of the circui t—closmﬂ‘ swneh

H correspondmﬂ" to the section of Workmﬂ',

conductornextin advance, wherebyitisener-

gized when the car reachesit. This same op-

eration is repeated as the car passes each sec-
tion of working conductor, always putting

into ecircuit the next section in advance and

 cutting out of circuit the seetion which the

20

caris justleaving. The same operation takes
place when the car runs in the opposite di-

rection, only in this case the other set of con-

tact- termmals N’ P' and circuit-closing arm
M' come into play.

While we have shown the two arms M M’
and their contact-terminalsin the same com-
pact structure, it is evident that they may be

kept separated if sodesired, each ha,vmn' 1ts

own cam-bar, especially so 1f they were ar-
ranged at a great distance apart—as, for in-

stance, When the conductor-sections D are of

greatlength., Itisevident that when the arm

- Mis act_ive the arm M’ is out of aection, and

vice versa. -Hence their juxtaposition is not

necessary and they would be located rela-

tively as found most convenient and suitable
for the length of. the conductor-sections D

used.
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While wé prefe1 the eonstruetmn% show

.the details thereof may-be modified Wlthout

departing from the spirit of the invention.
Having now deseribed our invention, what

we claim as new, and desire to secure by Let-

ters Patent is—

cmt in combination with an electrmally-pro-

pelled carreceivingcurrentfromihesectional

¢onductor, branch condnetors between the

supply-conductor and sections of working con-

ductor, electrically - actuated ecircuit- closinfr
sw1tehes in said branch conductors, _eleetrw-
ally-actuated locks forsaid switches, control-
switches for each section of wor klnﬂ' conduc-

tor consisting of two pairs of nor mally open

terminals, & movable switch-arm for inter-
mittently closing said terminals in pairs, and
a mechanical device actuated by the car in
passing for moving said switch-arm to close
and open the said terminals, a conductor in-
cluding the elecbrwally-aetuated lock of the
circuit- closmn' switech of the section corre-
sponding to the control-switch also one pair
of terminals andin ciréuit with the supply-
conductor and return-circuit, and a second
conductor alsoin eircuit with Lhe supply-con-

ductor and return-circuit and including the
-other pair of terminals and the eleetrlc cir-

~ cuit-closing switch of the sectmn of workmﬂ'

_ conductor next in advance.
2, In an electric railway, a supply-conduc- |

tor e‘{ten_dmﬂ' along the railway, a return-cir-

cuit, and a sectional-working-conductor cir-

pelled carreceiving current from the sectional
conductor, bmnch conductors between the
supply- conductor and sections of working
conductor, electrically-actuated cirenit-clos.

duectors leading from the return-circuit adja-
| cent to one section of working conductor to

jacent to the sections of working conductor to

cluding the electrically-actuated cireuit-clos-
ing switches of said advance and rear sec-
tions,circuit-controlling arms foropening and
closing said conductors, and a mechanically-
actuated mechanism independent of the cir-
cuit-closing switches and under the control of

| I a passing car for operating said arms to close

one conductor in going in one. direction and
the other eonductor in gomn" in the other di-
| rection. -

3. In an electric railway, a supply conduc—
tor extending along the railway, a return-cir-
cuit, and a sectional-working-conductor eir-
| cuit, in combination with an electrically-pro-
pelled carreceiving current from thesectional
conductor, braneh conductors between the

cent to one section of working conductor to
and connecting with the supply-conductor ad-
| jacent to the sections of working conductor to
‘the rear and in advance and respectively in-
| cluding the electrically-actuated circuit-clos-

ling smtches of said advanceand rearseetwns,-
1. In an eleetrle railway, a supply coud ue- -

tor extending along the railway, a return-cir- -
~cult, and a sectlonal working-conductor cir-

circuit-controlling arms for opening and clos-
ing said conducbors,_and amechanically-actu-
ated mechanism under the control of a pass-

tion, electric locks for locking the circuit-clos-
ingswitchesin closed position, and means un-

| der the control of the passing car for energiz-

| ing the locks to release the switches when the

cOrreSponding to the swit'ch to be unlocked.

| ing conduector extending along the railway, a
| supply or feeding conductor also extending

closing switch for connecting or disconnect-
“open cireuit leading to a distant place along
the railway for actuating the electromagnetic

| tact for temporarily closing said normally

‘| open circuit at intervals correspondmﬁ' to the
passage of a car, and mechanical devices op-
erated by the passing car for quickly closing

and opening the circuit-closing contact:

| ing conductor extending along the railway, &

cuit, in combination with an electrically-pro-
70

ing switehes in said branch conductors, con-

the rear and in advance and respectively in-

‘Ing car for operating sald arms to close one
conductor in going in one direction and the
other conductor in going in the other direc-

‘car is leaving the working-conductor section

ing the supply-conductorelectrically with one
section of the working conductor, a normally

5. In an electric railway, & Sectlonal work-

75

and connecting with the supply-conductor ad-

30

Qo

95
;supply—conduetor and sections of working

conduetor, electrically-actuated circuit- clos-
ing switches in said branch eonductors, con--
ductors leading from the return-circuit adja-
" I00

105

I10

115

4. In an electric railway, a sectional work-

120

along the railway, an electromagnetic circuit-

125

circuit-closing switeh, a circuit-closing con-
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supply or feeding conductor also extending | tomatically release it for a single forward
movement of the cam-bar. |

along the railway, an electromagnetic circuit-
closing switeh for conneeting or disconnect-
ing the supply-conductor electrically with one
section of the working conductor, a normally
open circuit leading to a distant place along
the railway foractuating the electromagnetic
circuit-closing switch, a circuit-closing con-
tact for temporarily closing said normally
open circuit at intervals corresponding to the
passage of a car, and mechanical devices op-
erated by the passing car for quickly closing
and opening the circuit-closing contact, an
electrically-actuated lock for normally lock-
ing the eircuit-closing switch when closed,
and means controlled by the ear when leav-
ing the working conductor corresponding to
the circunit-closing switch for energizing the
lock to release the circuit-closing switeh.

6. In an electric railway, a sectional work-
ing conductor extending along the railway, a
supply or feeding conductor also extending
along the railway, an electromagnetic cireujt-
closing switch forconnecting or disconnecting
thesupply-conductor electrically with one sec-
tion of the working conductor, a normally

~open circuit leading to a distant place along

the railway for actuating the electromagnetic
circuit-closing switch, a cirecuit-closing con-
tact for temporarily closing said normally
open circuit at intervals corresponding to the
passage of a car, and mechanical devices op-
erated by the passing car for quickly closing
and opening the circuit-closing contact, con-
sisting of a cam-bar, pivoted levers for sup-

porting the cam-bar, and an actnating trip- |

rod for moving the circuit-closing contact and
then automatically releasing it for one con-
tinuous movement of the cam-bar. -

7. In an electric railway, a sectional work-
ing conductor extending along the rallway, a
supply or feeding conductor also extending
along the railway, an electromagnetic circuit-
closing switch for connecting or disconnect-
Ing the working conductor, means operated
by the car at a distance for energizing the cir-
cult-closing switch, a lock for automatically
locking the circuit-closing switeh in its closed
position, an electromagnetic device for re-
leasing the lock to permit the switch to open,
a circuit to energize the electromagnetic de-
vice, and a circuit-controlling mechanism ac-
tuated by the passing car when receiving cur-
rent from the section of working conductor

confrolled by the electromagnetic circuit-clos-

Ing switeh. |

3. In an electric-railway-section control-
switch the combination of two pairs of termi-
nals of two circuits, a movable circult-closing
arm for simultaneously closing both pairs of
terminals but normally in open position, a
cam-bar adapted to be operated by the pass-
ing car, a pivoted lever mechanism for sup-
porting the cam-bar, and a trip-rod actuated
by the lever mechanism and adapted to move

the arm to close the terminals and then au- |

9. In an electric railway, the combination
of two pairs of terminals of two circuits, a
movable circuit-closing arm for simultane-
ously closing both pairs of terminals but nor-
mally in open position, a cam-bar adapted to
be operated by the passing car, a pivoted le-
ver mechanism for supporting the cam-bar,
a trip-rod actuated by the lever mechanism
and adapted to move the arm to close the ter-

minals and then automatically release it for -

a single forward movement of the cam-bar,
circuit-closing switches for controlling the
supply of cuarrent to the railway, locks for

locking said switches,electromagnetic devices
| for unlocking said switches, a cireuit includ-

Ing one of said pairs of terminals and one of
the electromagnetic circuit-closing switches,

and a second circuit including the other pair

of terminals and the electromagnetic devices
for unlocking another of the circuit-closing
switches. - -

10. In an electric-railway-section control-
switch, the combination of two pairs of ter-

vices for each pair of terminals, a movable
cam-bar adapted to be shifted in either direc-
tion by the passing car, pivoted lever mech-
anism for supporting the cam-bar, and trip
mechanism for operating one of the movable
contact-closing devices alone when the cam-
bar is' moved in one direction and the other
movable contact-closing device alone when
moved 1n the other direction.

11. In an electrie railway, the combination

of two pairs of terminals, separate movable
contact-closing devices for each pair of termi-
nals, a movable cam-baradapted to be shift-
ed in either direction by the passing car, piv-
oted lever mechanism for supporting the cam-
bar, trip mechanism for operating one of the
movable contact-closing devices alone when
the cam-bar is moved in one direction and the
other movable contact-closing device alone
when moved in the other direction, a sec-
tional working conductor extending along the
railway, a supply-conductor also extending
along the railway, electric circuit - closing
switches forsuccessively connecting the work-
Ing-conductor sections with the supply-con-
ductor, and circuits leading from two distant
electrie circuit-closing switches to the respec-
tive pairs of terminals. - y

12. In an electric railway, the combination
of two pairs of terminals, separate movable

| contact-closing devices for each pair of termi-

nals, a movable cam-bar adapted to be shifted
1n either direction by the passing ear, pivoted
lever mechanism for supporting the cam-bar,
trip mechanism for operating one of the

 movable contact-closing devices when the
cam-bar is moved in one direction and the

other movable contact-closing device when
moved in the other direction, a sectional
working conductor extending along the rail-

/A
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minals, separate movable contact-closing de--
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way, &Supply conductor also extendmff alo,ncr_ * meehamsm for opelatmfr the sald tI‘lp: _and 35 :

the rallway, electrie circuit-closing switches

for successively connecting the workin o-con-

ductor sections with the supply eonductm

eircuits leading from two distant electrie CII‘-

cult-closing sw1tehes tothe respective pairsof

terminals electrleally-controlled locking de-
‘viees for said electric cireuit-closing switches,

and means common to both of the movable

devices, for energizing the electmeally-eon-'?

trolled lockmﬂ' dewees

13. In an electric- -railway:- se(,tlon control-
switch, the combination of two pairs of ter-
mmals separate movable contact-closing de-

vices for each pair of terminals, a movable
cam-bar adapted to be shifted in elbller direc-
tion by the passing car, pivoted lever mech-

~ anism for supportmn' the cam- bar, and trip
 mechanism for operating one of the movable

20

contact-closing devices when the cam-bar is

moved in one dlrectlon and the other mov- |

able contact-closmn' ‘device when moved in
the other dlreetlon and circuit- controlling

- devices for a loekmﬂ' circuit common to both

 switeh adapted to be operated by the car |

of the movable contacb devices.
14. In an electric railway a 0011131011111“'-

- for controlling the supply of electric energ oy

'.30_

- switeh, a spring to move the said switch 111130 |
open- clrculb position, a trip deviece for mov-
- ing the switch into opposition or circuit-clos-
| 1nﬂ' direction and then releasing it, a lever _

to the car from a line conductor consisting of
the combination of a movable circuit-closing

a cam-bar for operating the lever mechanism
a,dapted to be shifted by the passing ecar.

15. In an electric railway a- controllmfi'- .

switeh adapted to be operated by the car for

controlling the supply of eleetrie ener gy to

the car from a line conductor consisting of
‘the combination of two pivoted circuit- clos- |
ing arms independently movable, means for
normally bringing the said arms into open-

circuit posmon a longitudinal cam -bar

adapted to be operated by the passing carin

40

45.7‘

either direction, pivoted lever-supports for
said cam-bar, and an independent trip mech-

anism for each of the circuit-closing arms.

adapted to be operated by said lever-sup-
ports one of said trip mechanisms operating

when the cam-bar is moved in one direction

50

and the other operating when it is moved in

the other direction for the purpose of tem-

porarily bringing the circuit- closing arms to

| their circuit-closing positions and then re-
leasing them.

In testlmony of whleh 1nvent10n we have

| hereunto set; our hands.

ROBERT BINGHAM.
- CHARLES SCHLECHTIGER.
“Witnesses to signature of Robert Bin D'h.ﬂ,m
W ALTER B FOSTER,
R. M. HUNTER.
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Witnesses to swnature of Charles Sehlech | -

tw‘er
- WALTER B. I‘OSTER
J. W. KENWORTHY.
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