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To all whom it may concern:
Be it known that I, SIDNEY H. SHORT, a ¢iti-

zen-of the United States, residing at Cleve-

land, in the county of Cuyahoga and State of
Ohio, have invented a new and useful Elec-
tric-Railway System, of which the following

is a specification.
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This invention relates to eleetuc mllway
systems. ~

The object of the invention is to p10V1de
means for supplying moving vehicles with
electric currents for pr 0pellinn lighting, and
heating purposes without the use of overhead
wires and poles and without the use of an
open conduit between the rails.

Theinvention consists, substantially,in the
construction, combmamon location, and ar-
rangement of parts, all as ‘will be more fully
helemafter set forth, as shown in the accom-
panying dmwmn's and finally speuﬁcally

pointed out in the appended claims;
- Referring to the drawings and to the va-

rious views and reference-signs appearing

thereon, Figure 1 is a view, somewhat in dia-

gram, illustrating the application of the prin-
ciples of my invention. Fig. 2 is a perspec-
tive view ot a road-bed forstreet-rallway cars,

showing the application thereto of an appa- |

ratus embodymw the puncmles of my inven-
tion.
In cmlylng my mventmn into practical ef-
fect the propelling, lighting, or heating cur-
rent is supplied from any suitable and suit-

‘ably-arranged generator A through conduec-
35

tor I3, thence to the motor C or other trans-
lating device on the car iIn a manner pres-
ently to be more fully explained, and thence
to a return or ground connection, which may
be of anysuitable arrangement, and, asshown
in the drawings, the rail D may serve the pur-
pose of a return connection, The main sup-
ply conductor or feeder B may be arranged
in any suitable manner and is intended to
supply current throughout the entire railway
system. Yor instance, this feeder-line may
pass underground either between the rails or
outside of the rails or in any other suitable
arrangement, preferably in a closed conduit

and thoroughly insulated. Atsuitableinter- |
vals throughout the length of the feeder B—
elght or nine feet—are |

say at intervals of

| tapped branch conductors K, leading to a se-

ries of contacts 12 345 6, &e. These con-
tacts may be arranged in any suitable or con-
venient relation to the road-bed, either to

one side of or between the rails; but prefer-

ably, as shown in Fig. 2, these contacts are
mounted in a bed of concrete or cement I, ar-

‘ranged in any suitable manner—for instance,

in a trough G, arranged in the road-bed and
between the 1'ails—the ends of the contacts
12, &e., being presented upon the top surface
of the cement or asphalt F, in which said

contacts are embedded, said exposed upper

ends forming contact-points through which
circuit may be made to the car and to the
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translating devices carried thereby, as will

presently be more fully explained. In order
that the exposed surfaces of the contacts 1 2,
&ec., may not constitute terminals of live cir-
cuits and also for the purpose of preventing
leakages of the current, the circuit through
each of the branch b@thOI]S or eonductors
E is normally broken, and I provide means

forautomatically closing these circuits by the

passage of the car itself, as will presently be
more fully explained, whereby the contact-

at the time the caris passing thereover, thus
avoiding any danger that might result from
leaving the contacts 1 2, &c., exposed above
the surface of the street or road-bed. In the
particular form shown, to which, however, I
do not desire to be limited or restricted, as
many variationstherefromand changes there-
in would readily suggest themselves to per-
sons skilled in the art and still fall within

the spirit and scope of my invention, each

branch circuit K ineludes a pivoted lever I,
forming part of said ecireunit, and a contact-
point ] , with which said lever is adapted to
contact to close said branch circuit. The
lever I may be normally held out of contact
with contact J in any sultable or convenient
manner—for instance, by means of a spring
or retractile K, which normally operates to
hold the lever I against a stop L, and suit-
able means are pr 0V1ded whereby the passage
of the- car cffects a closing of the lever I
upon contact J in the br aneh circuits K in or-
der to complete the circuit of the translating
devices frem the supply-conductor I3 to the
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points 12,&e.,form live-circuit terminals only

Je!

90

95

100




2

IO

'i*eturn-eonductor, as will presently more fully
appear. Inthe particular form shown, which

I have found simple and efficient for the pur-
pose, but to which I do not desire to be lim-
ited, I provide an auxiliary generator A’ of

small capacity adapted to supply current to
theauxiliaryconductors B’ D', said conductors.

being arranged to extend throughout the en-
tire railway system and tapped by the branch
conductors K’ at suitable distances corre-
sponding to the branch main conduectors E,

-except that preferably, though not necessa-

rily, only every other of the auxiliary branch

~conductors K’ are connected to the auxiliary
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supply-conductor B’, while the intermediate

alternate auxiliary branch conductors E' are

connected to the other auxiliary supply-wire
DY,

. These auxiliary branch conductors each
lead to contacts ¢ a® a® at ¢ af, &e., which

may be arranged in a manner similar to that
~abovedescribed with referénce to the contacts

12 3, &e., through which the cirenit is adapted
to be closed by the passage of the car in any
suitable and convenient manner, as will pres-
ently be more fully explained. Included in
each of the auxiliary branch conductors E
i1s an electromagnet M, the switch-lever H of
the branch conductors E forming or carrying
the armature of said electromagnets. From
this construction it will be readily seen that
when the coils of electromagnets M are ener-
gized the particular lever H which forms the
armature for said magnet is attracted there-

by against the action of ifs retractile K, so as

to move said lever into contact with contact
J, thereby completing the auxiliary circuit

from the main supply-conductor B to the con-

 tacts 1 2 3, &c., corresponding to the par-
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ticular branch circuit that is closed. It will
also be seen that so long as the coil of elec-

tromagnet M is energized just so long will

sald branch circuit E be closed.
- I will now describe means whereby the pas-
sage of the car closes the circuits of electro-

-magnets M and also the circuits of the branch

conductors I through the translating devices.
The contacts 1 2 3, &c., are preferably ar-

rangedin alinement with each other, as shown
in Fig. 2 and indieated in Fig. 1.
the contacts o' a2, &e., are arranged in aline-

Similarly

ment with each other, as shown andindicated.
Carried by the car is a pair of contact-plates
N O, (indicated in dotted lines in Fig. 1,) re-

spectively adapted to travel over and to make

contact with the successive contacts ¢’ a? a3,
&e., and 1 2 3, &e. The contact plates or
shoes N O should be preferably of a length

such as to simultaneously contact with three

or more of the contacts respectively contained
in the row of contaects, in connection with
which each of said contact-shoes codperates.
The contact plate or shoe O, carried by the
car, 1s 1n electrical connection, through ecir-
cuit E?, with the translating devices on the
car, and thence to return-conductor—as, for
instance, through the wheel I3 of the car to

~the rail D.

i

- as 1ndicated.

K tothe points 3, 4, and 5.
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From the foregoing deseription -it will be

seen that as the car passes along the road-

bed the contact-shoe N, carried thereby, will
simultaneously contact with three or four
successive contacts a’ a® a®, &ce., as shown in
Fig. 1, thereby completing the circuit of at
least three of the magnets M, thereby ener-
gizing sald magnets and attracting the levers
H corresponding thereto, and hence closing
at least three of the branch translating-cir-
cuils K. Thusin the particular arrangement
indicated in Fig. 1 the contact-shoe N is si-
multaneously contacting with the contact-

points a® a* a’, and since, as above explained,

only each alternate auxiliary conductor E' is
connected with one of the auxiliary conduc-
tors D' B', respectively, it will be seen that

current will flow from the positive auxiliary

conductor B', throuech two of the auxiliar
p =

‘branch conductors E', through contact bar or

shoe N to the negative auxiliary conductor
D’,through theintermediate auxiliary branch
conductor E', in the particular arrangement
It may be, however, that the
two energized auxiliary branch conductors
E'—as a* af for instance—may be connected
to the return or negative conductor D', while
the intermediate auxiliary branch conductor
corresponding to contact ¢® may be the one

connected to the positive auxiliary conductor -

B’.  Thus it will be seen that the passage of
the car closes the circuits of at least three of
the electromagnets M,thereby energizing said
magnets and effecting an attraction of the

switch-levers I1 to contact with the contact-

points J, and hence closing the branch circuits
Since the contact-
shoe O upon the car is in electrical contact
with points 3, 4, and 5 under the above condi-
tions, 1t will be seen that the circuit of the
translating devices on the caris thereby com-
pleted,and thisoccursonly during the passage
of the car. As rapidly as the contact-shoe O
leavestothe rear one of the contacts 12 3, &e.,

16 also completes the circuit through the next

contacts 6 7 8, &ec., in advance of it. For
the same reason the contact bar or shoe N
is somewhat longer than contact -shoe O
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in order that the branch circuit immediately

in advance of shoe O may be completed to
the contact next in advance of such shoe by
energizing the electromagnet M of the auxil-
iary branch circuit somewhat in advance of
the contacting of the shoe O with the con-
tact next in advance thereof. In the same
manner the shoe O leaves its last contact
1 25, &c., before the circuit of the branch
conductor.including such contact is broken—
that 1s to say, in the particular form shown
the shoe N maintains the auxiliary branch
circuit L', which includes the contact a3,
closed, and_hence the auxiliary translating-
circuit K, which includes contact 3, until
after shoe O has broken contact with point

cuit of the auxiliary branch circuit E’, which
includes contact af, thereby closing the trans-
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o and the bar or shoe N completes the ecir-
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lating-circuit E, which includes contact 6,

before the shoe O makes contact mth said
contact 6. S |

If desired, the auxiliary conductors B’ D’
may be carried in a conduit P, arranged to
extend throughout the railway system, and
manholes Q may be provided at suitable in--
tervals, in which the electromagnets M and

switch-levers H may be armnﬂ*ed
From the foregoing deserlptlon it will be

seen that 1 pl"OVIdE} an exceedingly simple

and etficient railway system wherein the cur-

rent may be supplied to the translating de-

vices on the car, whether they be the pro-

pelling of the motor or the lighting appa-
.ratus or the heating devices, without the-

use of overhead wires or underground open
It will also be seen that I provide
for supplying current to the car without ex-
posing passers-by or pedestrians to the dan-
ger of exposed live terminals or circuits.
Whﬂe 1t 1s true that the exposed terminals
a o* a®, &e., are live terminals, it will be re-
membered that the only d uty required of the
current in the auxiliary main and branch
conductors is to energize the electromagnets.

Consequently this current is too small to be

apprecilable, so far as danger 18 concerned,
and the terminals of the main supply-con-

ductors 1 2° 8 and the like are constantly
~dead, except when the car passes thereover.

Hence, through -proper insulation I not only
avold danger, but I also provide against

waste of (31111‘6111: through leakage. 113 will
also be seen that the switch-levers II in the
branch working circuits H are in no way de-

pendent upon current flowing through said

branch working circuits, either to move said
levers or to hold them in position to close said
branch working circuits, but are-actuated
solely by the magnets Min the branch auxil-
iary connections E' .and the retractiles K.
Therefore injurious sparking cannot result
upon breaking the branch working circuits.
Moreover, since the contact O in the working
circuit lefwes a surface-contact 1 2, &ce., be-
fore the shoe N leaves the corresponding sur-
face-contact a' ¢ &e., it will be seen that
the branch working circuits I are dead be-
fore a separation of switech-lever II and con-
tact J oceurs, and hence no sparking is ob-
served. It will also be seen that the auxil-

lary circuit is never brought into electrical
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connection with nor 1s it aided or supple-

mented in any manner by the main or work-

ing current in the performance of itsfunction.
The top surface of the cement bed or block I
may be suitably curved, if desired, in order

to drain such suarface of water, thereby pre-

venting the water from eompletinﬂ' circult be-
tween admcent contacts a' a?, &e.
Having now explained the object and na-

- ture of myinvention and an arrangement em-

bodying the principles thereof, what I claim
as new and usefuland of my own invention,
and desire to secure by Letters Patent, is—

1. In an electric-railway system, an auxil-

1

tacts alternately connected to the positive
and negative wires of sald auxiliary e¢ireuit,

sald connections including an eleetromagnet,
a shoe carried by the car and adapted to make
successive contact with a plurality of said con-

tacts whereby circuit is simultaneously com-

pleted through a plurality of said magnets, a
main ecircuit, a second series ol Insulated
surface contacts connected thereto through
switches forming
means for normally maintaining faid arma-
ture-switches open, a second shoe carried by

‘armatures for said magnets,

| lary circuit adapted to carry a current of low
potential, a series of insulated surface con-
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the car and adapted to make electrical con-

nection with said surface contacts of the said
last - mentioned series, for completing the
main circuit through the translating devices

on the car, as and for the purpose set forth.

2. In an electric-railway system,a road-bed,

| a trough arranged therein and containing a

bed of cement or other suitable material, two
rows of contacts arranged in said bed, all of
said contacts being insulated from each other,
a main eircuit and an auxiliary circuit both
arranged to extend through the length of the

Q0

road, branches connecting said circuits re- .

spectively to the individual contacts of said
rows of contacts at suitable distances apart, a
switch arranged in each of said main-circuit
branches, an eleetromaﬂ*ﬂet arranged in each
of said m1mlmry~01rmut branehes smd switch-
levers forming the armature of sald magnets,

| salid switch-levers normally open, manholes

arranged to contain said switches, and mag-
nets, and shoes carried by the carrespectively
adapted tocontact successively with the mem-
bers of said rows of contacts, one of said shoes
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in electrical connection with the translating

devices on the car and the other of said shoes
adapted to bridge the space and to complete
the circuit between adjacent contacts in the
row of the auxiliary circuit, as and for the

~purpose set forth.

3. In an electric-railway system, a main
supply-conductor extending throughout the
length of the road-bed, an auxiliary circuit

‘also extending throughout the length of the
road, two rows of surface contacts, branch
connectionsextending from the alternate con-
tacts of one of said rows to the opposite sides

of saild auxiliary circuit, an electromagnet
arranged in each of said auxiliary branch

connections,main branch connections extend-

ing from said supply-conductor to each con-
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tact in the other of said rows, a switch-lever -

arranged in each of said main branch con-
nections,said levers forming the armatures of
said magnets and normally held in position

to open said main branches, contact-shoes

carried by the car, one of said shoes adapted
to contact successively with the surface con-
tacts in one of said rows to complete the cir-
cult therefrom through the translating de-

vices on the car, the other oi said shoes adapt-'

ed to make mmultanecm% contact with twoor
more adjacent contacts in the other of said
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rows of contacts to bridge the space there- |
‘between and to complete the auxiliary cir-
cuit therethrough, as and for the purpose set

forth.

4. Inanelectric- raliway system anormally
open main supply-circuit e:sctendmﬂ* through-
out the length of the road, a nor mally open
auxiliary (311(311113 also extending throughout
the length of the road, a series of contaets
ar ra,nfred in the road- bed adjacent contacts

of sald series being respectwely connected to

the positive and nen‘atwe wires of the aux-
iliary circuit, and means arranged solely in
sald aumhar'y circuit GOHHeCtIODb and ac-
tuated by the closing of the circnit between
.-;Ldt]acent contacts of sald series for closing

‘sald main circuit, as and for the purpose set

forth.

5. Inanelectric- rmlwaysystem anormally
open main supply-circuit extending throu ﬂ*h—
out the length of the road, a 1101'-ma11y open
auxiliary circuit also extendmcr throughout

- the length of the road, a series of contaetq

'30b

mmnﬂed in the road- bed adjacent contacts

of smd series belng 1eSpect1Vely connected to

the pOblthG and neﬂ'atwe wires of said aux-

1liary circuit, an electromawnet arranged in

each of md auxiliary - elrcult connectlons
means carried by the car for bridging the
space between adjacent contacts of smd
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series, and means actuated by the energiza-
tion of said electromagnets for closmﬂ* the
main supply-circuit throu gh the motor on the
car, as and for the purpose set forth.

6. In an electric-railway system, a main
supply-circuit, an auxiliary circuit, a series
of contacts arranged in the mad—bed,ad_]a,eent
contacts of said series being respectively con-
nected to the positive and negative wires of
sald auxiliary circuit, a second series of con-
tacts arranged in the road-bed, a normally

-open conneetmn extending from each of said

second series of contacts to the main supply-

circuit, electrically-actuated means arranged

in each of sald anmhary—cwemt connectlons
forclosing the corresponding main-circuit con-
nection to its road-bed eontact means carried
by the car for bridging the space between ad-
Jacent auxiliary- elreult contacts, and means

also carried by the car for completmﬂ' circuif

from said main-circuit contacts through the

translating devices on the car, as and f01 the -

purpose set forth.
In witness whereof T have hereunto set my
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hand, this 20th day of May, 1897, in presence s 5

of the subseribing witnesses.

SIDNEY . SHORT.

f&ttest:
M. A. KENSINGET,
JOHN J. BEVER. "
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