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To all whom it maly corncerv:

Beit knownthat I, BRUCE FORD, of the city

of Johnstown, in the county of Cambria and
State of Pennsylvania, have invented an 1m-
provement in Electric Railways, of which the
following is a specification. R

My invention has reference to electric rail-
ways;and it consists of certainimprovements,
all of whieh are fully set forth in the follow-

ing specification and shown in the accom- |
panying drawings, which form a part thereof.
The objeet of my invention is to provide a

suitable construction adapted to supply cur-
rent from a fixed source of energy to a mov-

ing car without the employment of exposed

constantly-charged conductors.
- My objectis further to providea closed con-
duit system of supply which shall dispense
with the use of large traveling magunets on the
car for operating the circuit-switches.

In carrying out myinvention 1 employ sec-
tional eircuits along the track, which are sue-
cessively brought into electrical connection

with the supply-conductor by means of elec-

tromagnetically - controlled switches, and
said switches have their eoils in eircuit with
the supply-conductor and sectional surface
conductor, so that the traveling of thecar and

its collector device will eause the current to
low over the said coils and energize the mag-

nets immediately under or adjacent to the

car suceessively.

My invention further comprehends the em-
ployment of a battery or accumulator in eir-
cunit with the collector for energizing the
switches at starting, or at other times when
no current from the line is passing. In con-
nection with the latter portion of my im-
provements, I also employ a small high-speed
motor, in series with the accumulator, gen-
erating a counter electromotive force to reg-
ulate the flow of current through the accumu-
lator-cireuit, and protect the accumulators.

My various improvements, including the
features above specified, will be better under-
stood by reference to the accompanying draw-
ings, in which— o |

Figure 1 is a plan view of an electric rail-
way with the circuits indicated thereon. Iig.
2 iz g transverse section of same. Iig. 31sa

seciional elevation of one of the magnet-
boxes adapted to a modification of my Imven- |

;

tion shown in Fig. 4.

‘ble substance G.

-

I'ig. 4 is a plan view
showing the electric eircuits of an electric

railway embodying a modification of my in-
vention illustrated in Fig. 1. Fig.5isaplan

view corresponding to that of ¥ig. 1, showing
a modification of theelectric circuits. Kig. 6
is a longitudinal section of one of the arma-
ture-boxes, taken on liney 7 of Ilig. 7. Fig.
7 is a transverse section of same on line x &
of Fig. 6, and Figs. 8 and 9 are diagrams
illustrating the method of connection of the
controlled magnet-cirenits relatively to the
circuit of the car. |
The rails A are suitably connected to form
the retarn circuit, and the outgoing of posi-

tive eircuit is formed of the conductors B B,

arranged in sections. These sections are so
arranged that each pair of conductors form-

ing a section is brought into contact with the

feed-wire only as the trolly or current-collec-
tor of the car is in contact with them. In
some cases this conduetoris formed of a single
rail divided in sections, while in other cases
it is double, one part being connected to the
oround through the switch-magnet I*. Kach

section of the outgoing conductor 1s con-

nected with the supply-conductor 1T by a
branch conductor D, having therein a cut-out
switeh in the form of an armafure E, inclosed
in a case e, lined with glass, porcelain, or other
suitable non-conducting and non-destructi-
| This armature K 18 oper-
ated under the magnetic influence of a mag-
net F, contained within the magnet-box G,
(also inclosing the case e,) which magnet 1s
energized by current from a circuit I, one end
of which is in circuit with the rails or return
and the other end with a section of the outgo-
ing or trolley conductor B'. In practice the
conductor D would extend through and be in-

sulated from tubesd, which terminate attheir

adjacent ends in the armature-box ¢, which
ig lined with glass or porcelain G, sothat the

armature E, when raised, will press the ter-

minals D’ on the divided branch conductor D
against the said glass, and at the same time
electrically connect thesame. The armature
E may have spring-contacts E', 1f desired.
1t will now be evident that as the trolley or
contact device K on the car I is moved over
the conductor-sections B B' it will bridge suc-

cessive sections, and hence current from the
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~preceding section or the one the ear is leav- | face of the: l'oaclwa}, as is clearly shown in

ing 18 delivered to the magnet I of the suec-

ceeding section orthe one the caris approach- |
1ng, causing it to raise its armature E and |
close the b1 anch circuit D, supplying current |
from the supply-eonductor T dll'ectly to the
. section B immediately under the car.

- car moves along, the trolley receives current

= from the conductor-section B,and part thereof

- I0

18 dehvered to the motor J by a motor-cireuit |
~m'onthecar, and partto conductor-sectionB’,
- from which 113 passes to magnet F and keepSi
itmagnetized until the next sectionisr eached. |
The current in the motor-circuit on the car |
‘may be regulated by a rheostat or controller
L of any suﬂzable construction, and is re- |
-magnet I of the section to which it ]eads

. turned to the rails or return conductor by the

~wheels of the car 1.

.20
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- If from any cause the cu*cmt should be

~ broken, or when first starting, the magnet F
will: not be energized, and hence no connec-
- tlon with the suppb conductor T will be
~ made by the armature e and branch con-
- ductor D.  To secure connection underthese

conditions, I provide a small battery or ac-
cumulator M on the car, and include it in a
circuit m in parallel with motorJ. The cur-
rent from this battery is thus utilized to en-
ergize the magnets when no current is flow-
ing from the supply--conductor and its action
in any case 18 only for an instant, because as
soon. a8 the motor-circuit is elosed the utility
of the battery ceases. As the potential of

the battery is necessarily less than that of

the supply-conductor, a suitable cut-out or
regulator is required to protect said battery,
{-Lnd this is fulfilled by interposing in the bat-
tery-circuit m in series with the battery M
a small motor N, whose speed only allows
enough current 130 flow to get up a speed so
that 1135 counter electmmotwe forcewill guard
the battery against the high potentml line-

circuit, cha,noe 1n its Voltaﬂ'e short circuits,
and. from dlscharﬂ'mw throun'h the main or

power motor.

Under ordinary working the counter elec-
tromotive force of the power—motors will in-
sure the requisite current passing through
the magnets I, they being in shunt relatlon
to sa_ld power- motors

The armature-box e is inclosed within the

magnet-case I, and this in turn is preferably
placed in an outer box A’ leading to the sur-

As the

It is evident that the |
~particular: arranwement of the motive power |
on the caris 1mmaterml as it may be made |
~in any of the present well-known manners, if |
80 desired. From this construction it is evi-|
~dent that there is no current in the sectional |
- conductors, except when a car is in the im-
‘mediate vieinity of the sections energized,and
that in the ordinary operation of the system
- theseveralsectionsof outgoing or trolley con-
~ductor are energized and deenerﬁ*ued sue-
There 1s therefore no d:fl,nﬂ'er' to
horses or pedestrmns and I am enabled o
dispense with all, overhead ere% and slottedf |

I‘ln 9
| The construction. which I have desecribed

cated in. Kigs. 1, 2, 6, and 7.
Turning now to the construction bhOWIl in

=_-F10' 4, we have. substantially the same cir--
cuits as those shown in Fig.
“we have an additional ar matur
also controlled by
~control the armature . The armature O
connects the rail by the circuit P with one of
the sections B’ of the trolley-conductor in

-switch O.
the same magnets K whiech

1, butin this case

705.5

above In detail corresponds: to What 1s mch- o

. w T

s

advance, or tothe rear, as desired, of the sec-

“tionscor respondmﬂ' to the armature, and said

circult includes a reverse: winding for the

~T'his construction is clearly shown in Figs. :
and 4. This addition will prevent any poss1— N

bility of the armature E being held up after :
the car has passed, even in case of foreign

matter electrically connecting and short-cir-
cuiting the trolley-rail se@tmn BB at any
This addition in being a safety device
comprehends two: equal but opposite wind-
ings upon the magnet ¥, one main winding
in 611‘(311113 LI, Whose actmn is to connect the
trolley-rail section B with the supply-con-
ductor, as described in connection with Fig. -
1, and othel beingin the circuit P, andis ener-
0*1zed when-the colleetor of the car passes on
| t0 the next section and when the collector is
‘removed from that section corresponding to
the magnet under consideration.
means the magnet K of the section is posi- -
tively neutralized after the car has passed be-
yond that section. which corresponds to it,
‘even though there is a short-circuiting elec-
trical eonnectlon Dbetween the two conductors

place.

B B’ of said section.

- In operation the closing of the armature O,
corresponding to the Seetlon on which the
car 18, permits a current to flow over circuit
P to 2 magnet I, corresponding to a section

“which the car has lett, and this current flows

around the second or demagnetizing wind-
ing of said magnet and annuls any mannet-
ism which IIll“‘htu be in the magnet in case
there ha,ppens to be a short circuit between
conductors B B’ of that section.

In Kig. 3 1 show the second armature O for
the magnet F, it beinn* likewise contained in
the mawnet box e, the remalning elements
being the same as in the eonstructlon shown
In I‘ws 1 and 2.

In Flg 51 hmre shown a modlﬁeatlon of
my invention, in which there is but a single
trolley-rail dlmded into sections. In 13}118
case I rely entirely upon the auxiliary cir-
cuit to open the sections passed by the car.
This case is the same as if the two rails
should become short-circuited, and it would
therefore be in all material respects the

same as Ifig. 4 with the section B B’ merged
into single sections.

" The m&ﬂ'nets F may be in shunt relation
relatively to the power motor and regulator
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- accomplishes its object.
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of the car and also to the storage battery '

and regulating-motor, as shown in Fig. s dia-
crammatically,orit may bearranged inshunt
relation to the power-motor and its regulator
and also to the storage battery, but in series

relation with the regulating-motor, as clearly |

indicated in the diagramof I'ig. 9. The par-
ticular location is immaterial so long as it
It is evident thab
the principle of my invention may be secured
irrespective of the special location of the
conductor-sections I3 B’, and hence they may

~ be arranged at any convenient elevation or
- position relatively to the rails.

~ fine myself thereto, as the details may be .

~ In conclusion I would remark that while 1
prefer the construction shown I do not con-

modified without departing from my inven-
tion. -
What I elaim as new, and desire 1o secure
by Letters Patent, is— )
1. In an electrie railway, the combination
of a supply-conductor extending along the
railway, a trolley-rail formed of two parallel

conductors each divided into sections, branch

conduetors between the respective sections
of one of the trolley-conductors and the sup-

ply-conductor, electromagnetic switches in

- said branch conductors, conductors between

the corresponding sections of the other trol-
ley-conductor and the return-circuit and

inclnding the coils of the electromagnetic

switehes, an electrically - propelled car, a
trolley or contact device on the car for si-

multaneously closing the circuit between the

-~ two conductors of the trolley-rail and sup-

4.0
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plying current to the motor, a source of elec-
trical energy on the car for temporarily actu-
ating the electromagnetic switches, a circuit
on the car connecting said source of energy
with the trolley or contact device, and auto-
matic means forcontrolling the current pass-

ing to and from said source of electrical en-

crgy.
2, In an electric railway, the combination

of a supply-conductor extending along the
railway, a trolley-rail formed of two parallel |

conductors each divided into sections, branch
conductors between the respective sections of
one of the trolley-conduetors and the supply-
conductor, electromagnetic switches in sald
branch conductors, conductors between the
corresponding seetions for the other trolley-
conductor and the return-cireuit and inelud-
ing the coils of the electromagnetic switches,
an electrically-propelled car, a trolley or con-
tact device on the car for simultaneously clos-
ing the cireuit between the two conductors of
the trolley-rail and supplying current to the
motor, a source of electrical energy on the car

for temporarily actuating the electromagnetic .
| branch conductors, conductors beftween the

switches, a circuit on the car for connecting

said source of energy with the trolley or con-

- taet device, and a variable counter-electro-

‘motive-force generator in series with the said

source of energy to protect it against the ac-

tion of the current from the supply-conductor. |

3. In an electric railway, the combination
of a conductor extending along the railway
and divided into sections, electromagneltic

switches forsuccessively bringing into cireuit

the said sections, a car, a motor on the car for
propelling it receiving current from the sec-
tional conductor, a battery on the car for

temporarily energizing fthe electromagnetic

switches, and a variable counter-electromo-

tive-force generator in series with the battery

and in parallel with the motor to protect the
battery from the line-current and abnormal
discharge.

4. Tn an electric railway, the combination

of a conductor for supplying current to the

car divided into sections, a supply-conductor,
branch conductors between the sections and
supply-conductor, armature- switches 1nter-

posed in said branch circuits, sealed boxes

wholly inclosing said armatures, and fixed
electromagnets for operating the armatures
exterior to said boxes. |

5. In an electric railway, the combination
of a econductor for supplying current to the
car divided into sections, a supply-conductor,
branch conductors between the sections and
supply-conductor, armature-switches inter-
posed in said branch circuits, sealed boxes
wholly inclosing said armaftures, electromag-
nets for operating the armature exterior to
said boxes, inclosing cases for the magnets,
and means leading to the carforenergizing the
magnets when the car reaches their vicinity.

6. In an electric railway, the combination
of a supply-conductor extending along the

conductors each divided into sections, branch
conductors between the respective sections of

conductor, electromagnetic switches in said

‘branch conductors, conductors between the
| corresponding sections of the other trolley-
conductor and the return-circuit and inelud-

ing the coils of the electromagnetic switches,
a differential winding upon each of the elec-
tromagnets, auxiliary circuits respectively 1n-

ecluding the differential winding of the mag-

nets and connected respectively with the last-
mentioned sections of trolley-conductor in ad-
vance of the car as it moves over the railway,
and cireuit-closing devices confrolled by the
car for successively closing the auxiliary eir-
cuits as the car passes beyond the sections
controlled by the magnets.

7. In an electric railway, the combination

of a supply-conductor extending along the
railway, a trolley-rail formed of two paraliel

| conductors each divided into sections, branch

conductors between the respective sections of
one of the trolley-conductors and the supply-
conductor, electromagnetic switches in sald

corresponding sections of the other trolley-
conductor and the return-cireuit and includ-
ing the eoils of the electromagnetic switches,
an electrically-propelled car, a trolley or con-
tact device on the car for simultaneously clos-
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railway, a trolley-rail formed of two parallel
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.10

ing the cireuit between the two conductors of
the trolley-rail and supplying current to the
motor, a differential winding upon each of

the eleetromaﬂnets &utihary CIICUults respec-
tively mcludmcr the differential winding of |

the magnets and connected respectively W1t11

the la,st mentioned sections of trolley-condue-
“torin advance of the car as it moves over the:
railway, and cireuit-closing devices controlled
by the ear for. Suceeqswely closing the aux-:}
~1hary circuits as the car passes beyond the |

.sectlons controlled by the magnets.

20

8. In an electric railway, the combination

of a supply-conductor extending along the
~railway, a trolley-rail formed of twe pamllel
. conductors each divided into sections, branch
. conductors between the respective sections of
~one of the trolley-conduectors and the supply- |

- conductor, electromagnetic switches in said:
branch eanductors eonduetors between the:

- .corresponding - sectlons of the other trolley-

o _eonductar and the return-circuit and inelud-

- Ing the coils of the electromagnetic switches,
“a differential winding upon: cach of the elec-
_ aumhmy circuits respectively
. _111(3111(11110* tlle differential winding of the mag-
~ netsand connected respectively Wlth the ld‘%t-

tromagnets, -

mentioned sections of trolley-conductor in

~ advance of the car as it moves over the rail- |
way, and circuit-closing devices controlled by | ¥

the electromagnets :zmd operated by the car

40

for: snecesswely (:1081110‘ the auxiliary circuits
as the car passes beyond the sections con-
trolled by the magnets whereby all magnets

- ized or cut out of the circuits.

9. In an electric railway, the combm&tlon -
of a supply-conductor extending along the _f
ratlway, a trolley-rail formed of £7wo p&rallel
conductors each divided into sections, branch
conductors between the respective sections of

4 . 562,890

- of a conducting-path for supplying current
to the car divided into sections, a supply-
conductor, branch conductors between the
| sections and the supply-conductor, electro-
‘magneiic switches in said branch conduectors,
a c'llfferentlal winding upon each of the elee-
tromagnetic switches, auxiliary circuits re-
spectively including the dif
of the magnets: and connected respeetwelv
‘with the- seetmns of the conducting-path in
advance of the car as it moves over the rail-
and  circuit - controlling devices con-
‘trolled by the car for SHCCBSSHTBIY closing elee-
| tromagnetic switches and also the au\ﬂmr o
circuits as the car passes beyond the sectwns-
controlled by the electromagnets.
in the rear of the car are pomtwely neutml—--:_

way,

~ BRUCE FORD.

W"ﬂmesses |
. C. STIFF
EDWARD OT.T.

one of the trolley-conductors and the supply-
conductor, electromagnetic switches in said -

branch conduetor%, conductors between the
~corresponding sections of the other trolley-

conductor and the return-circuit and includ-—-
‘ing the coils of the electromagnetic switches,
a dlf ‘erential winding upon each of the elee-
tromagnets, aumhary circuits respectively
| meludmﬂ*the differential winding of the mag-

o
nets and eonneeted respectively Wlth the last-

mentioned sections of tr olley-conductor .

advance of the car as'it moves over the rail-

‘way, and electromagnetic circuit-closing de-
-vices controlled by the car for sueeesswely'-
closing the auxiliary circuits asthe car passes
f- beyond the sections controlled b} the ﬁrst—
‘mentioned magnets,

10. Inan electme 1‘&11wa,y | the eombﬂmtlon- | |
Go .
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‘erential winding

- -

. Intestimony of whlch mventwnlhﬂwehme; L
L unto set my hand. o - .
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