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1o all wkam it may concern:

—
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. SPECIFICATION forming part of Letters Patent No. 52 1,711, dated June 19, 1894,
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Be it known that I, THOMAS HARRIS, a citi-

; zen of the United States, residing at Detroit,
in the county of Wayne and State of Michi-

gan, have invented certain new and useful

Improvements in Electric Railways, of which

the following is a specification, reference be-
ing had therein to the accompanying draw-

ings. -
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This invention relates more ép'eciﬁcally. to
that class of electric railway, in which the

motor eircuit during the travel of the car is

maintained in multiple counection between
a sectional working conductor and a return

conductor (or the ground) and wherein the

sections of said working conduector are auto-

‘matically connected and disconnected from
the power line by the operation of electric
switches operated by the travel of the car. _

My invention primarily consists in the pe-

‘culiar construction and arrangement of the

device whereby my system is equally well

adapted to single or double track roads, and

- further in thenovel construction and arrange-

ment of the switching devices whereby a sin-

gle magnet for each section of the working

conductor controlsthe operation of the switch-

_ ing devices in a simple and efficient manner.

30

My invention also includes an arrangement
of sectional return conductor which may be
used in connection with my system all as
more fully hereinafter described and shown

. in the accompanying drawings, in which—

35 of railway track
.. the two sections shown being supposed to

40

45 18t
~ which they are held normally, and Fig. 5 is

. a cross section of the track.
A A’ represent the rails of the track; B

B T
R
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- Figure 1 is a diagram plan of two sections |

of railway track equipped with my system,

form together a complete line of single track

railway. Fig. 2 is a diagrammatic elevation

of a motor car showing the traveling contaect
on the car for operating the switching de-
vices. Kig. 3 is a diagram showing a modi-
fication of my system specifically referred to.

- Fig. 4 is an enlarged detail drawing of the

switch magnet showing the different breaks
controlled by said maguet in the position in

the generator which furnishes the power; C

the positive lead or so-called power line and
C’ the negative lead which in the drawings
1s shown connected to-the rail A’ whereby

—

'1

‘and M is its movable armature
cured at ¢ and normally withdrawn from the |

the latter may serve asthe return conductor. |

| Disa battery or other source of electricity

adapted to furnish the power for actuating
the switeh magnets and E E’ are the positive
and negative leads for such source, - The bat-
tery or source of electricity D is preferably

 Unrrep States PATENT Orerce,
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located at the station where the generatoris,

and the leads E E’ should extend from there

6o

the whole length of the track, but preferably

[ to save wire the lead E may be combined with

the lead C, .

- H represents the sectional working con-

ductor; it is composed of like sections insu-
lated from each other and preferably laid in

the plane of the rails with the upper surface

exposed. A simple way in which this may

in an open conduit G filled withinsulating ma-

‘be aceomplished would be to use flat bars for '
the sections of the conductors and lay them

terial G” as shown in Fig.5. The sections of

the working conductor areé conneected tothe

breaks J automatically controlled by electric
switches K which are operated by the travel

power line by feeders 1, one feeder for each -
section and these feeders have normaliy open

75

of the car. The construction of these switches

is as follows: L (Fig.4) is the switch magnet;
pivotally se-

magnet by a spring 6. - This armature carries
the movable contact ¢ which is adapted to
contact with the springs d d when the mag-

net isenergized and these contaets constitute
the break J in the feeder I. The armature

carries also the movable contact e which is
adapted to contact with the fixed contact f

‘when the magnet is energized and these two
contacts form a normally open break N in the

circuit of the switch magnet. The armature
controls two other breaks Oand P, the break
O is normally open and is formed by the con-

tact spring g (which is moved by the insulat-

ing stud 4 on the armature) and the fixed con-

30
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tact7. The other break P is normally closed, ~

it 18 formed by the two spring contacts j &
which are brought in contact with each other
| when the armature is retracted by the insu- -

lating stud 2’ on the armature.

The switches are connected in a mannerto

form two systems, one system operates as will

be afterward more fully explained in the

travel of the car from left to rigcht to connect.
‘every other gection of the working conductor

100

with the power line and the othersystem op-

—_—
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erates in the same manner with the interme-

diate section when the car travels from right
to left.

In the drawings H’ to H° mdlcate the sec-

5 tions of the WGILII]“‘ conductor which are op-

- erated by one eystem of switches when the.

car travels toward the right and H! to HV in-

dicate the alternate sections which are oper-
ated by theother system of switches when the

10 car travels toward the left.

In the drawings in Fig. 1 the first Lh1ee_
switches of each eystem are shown, they are
correspondingly distinguished by the use of
| thereby closes the switeh circuit of magnet K/,

Italian and Roman numerals respectively.

15  The manner in which the switches are con-

nected I will now explain by referring first

specifically to the switch K? which is one of

the switches of the system which controls the
rail sections H’, HZ Il3 &e. The fixed contact
of the break J ef tlus switch is connected to
the rail H? and the armature is eonnected to |
This connection forms the

20

the power line C,
feeder Ifor therail section TI®* when the break
J is closed. The magnet L of the switeh K*
has oneterminal of 1ts coil connected throug h
the ‘wire { with the fixed contact of the. bleak

N and the other terminal is connected by way

‘of the ‘wire m to one contact of the break P
~ of the next succeeding like switeh K3, and
30 thence by wire n from ‘the other contact of |

said break to the lead E’. The break O of |
‘the stvitch K* hasits spring contact connected
by ‘wires o tothe fixed contact-of the break N
of the next succeeding like switch K8 and the

35

wire :p to the fixed contaet of the break J. |

The’other switches of thesystem to which the .

- switch K2 belongs are connected in like man-
“ner from the first to the last switch, with this .
difference that in the last switch (whlc‘l i8;
"represented in the drawings by the switeh K°
shown-in dotted lines) the break O ‘may be
omitted ‘as its connections cannot be com-.
magnert,
45 coil is made directly with thelead E" and that.
part of the feeder I connecting-the armature

| to break P ef switeh K*and thence through
Tn the first switch the break P> may be omit-
ted -as its contacts remain unconnected, but
in addition the fixed contact of its break N
is electrically connected through the wire ¢
with the lead K of the switch betterv and a
'nermally open manual switch or push button
The car in
order to-operate these switches in its travel
from left to right is provided with two con-
‘tacts or br ushee R R’ which are fixed to the,
carinsuch relation that one of-the two brushes.
will always be in contact with one of the sec-
switeh system .

40

¢pleted also the connection m of its

with the .power line is p:efembly omitted.

50 1

Q isplaced in this connection.
55

tional -conductors which the
controls. Thesecontactsare electrically con-
nected with each other and with the motor.
circuit and they operate in connection ‘with | |
the switch system as follows: In starting the .

‘must be in contact with the section I’ which .
section llke a1l the rest is disconnected from

to .proceed on its way.

-ﬁted contact of the b1 eak O is connected byJ

line through its feeder.

‘car from left to right one of its branches R R’

the power line. 'When the operator wants to
start he touches the push button Q (which for
this purpose 1s arranged preferably in close
proximity fo the breek) this completes an
electric eircuit through the magnet L. of the
first switch K’ by way of the connection q from
lead E to fixed contaects of break N, thence
through coil of magnet and cennectlon m to
break P of switch K2 (which break is nor-
mally elosed) and thence through connection
n to lead BE’. The magnet L of switech K’ is
now energized by the battely current and at-
tracts itsarmature,this closesthebreak N and

algo by way of the feeder I from the power lme
C (which also represents the lead E) to the ar-

70
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mature and thence through break N whereit

joins the other circuit. The actuating cir-

“enit of the switeh K’, is thus ¢losed through

two branches-and therefere the magnet L re-
niains energized after the operator Wlthdraws
his finger from the push button. Thearma-
ture of switch K’ remaining thus attracted
closes the break J which connects the -con-
ductor section I’ through the feeder I with
the power line and the car is thus enabled
Before the rear brush
of the ear, however, leaves the section H’
the front brush touches the section T2, this
immediately closes the actuating eucult of

switeh K? by way of the power lme C, feeder
1 of switech K’, section H’, brushes R R to

section H?, feeder Tof smteh K*to fixéd con-
tact of break J of said switeh, thence through

QO
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eonnectlen P back to break 0 of switeh K’ |

| (Whleh i8 now elosed) and through its connec-
tion o to fixed contact of break N in K2, from

there ‘thr eugh magnet Land its cemlectlon m
to break P in the switch K? and from there
tolead E’. The closing of this circuit ener-
gizes the -magnet of switeh K* and its arma-
tme closes the breaks J and N, the result is

that thereby a new:path is epened to the bat-

tery current by way of the armature of switch

K2 from the power line through break N,

thence through magnet L and cennectlen m

connection nnto lead . The battery current

thus continues to flow throughthe magnet of

switeh K2 afterthe rearbrush of the car leaves

the sec¢tion I’ and the car can proceed on its
travel by taking the current from the section

H? which is now connected with the power
Simultaneously with
the eloemg of the breaks J-and N of switeh

K? the break P is opened and as the battery

current which energizes the magnet of switch
K’ flows through said break, said magnet will

be cut out and therefore the switch K will be
restored to its normal condition thus discon-

necting the seeblon H from the power line.
The break O in switch K? is now also closed
and therefore as soon asthe front brush of car
touches the section H3, a switch actuating eir-

cuit will be ‘closed threuwh the man*net of
switeh K® precisely in same manner as de-
seribed for switech K¢ and SImultaneouely

105
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_ therewith the opening of the break P in switch
- K® will eut out the magnet of switch K2 and

 just deseribed.

IO

thereby restore the parts to their normal con--
In this manner the car is enabled to |
travelalong the track fromleft to right by the

dition.

suceessive operation of the system of switches
At the last switch which is
represented in Ifig. 1 by switch K3, the arma-
ture 1s not connected with the power line and
therefore the section H® is not rendered act-

‘ive, but it may be connected and this last

feeder may then be disconnected by a me-

chanically or manually operated break, if de--

ture is eonnected to a return conductor T to

the dynamo, which return conductor would

be preferably laid under ground.

It will be seen that if the track is provided
‘with a line of sectional conductors S corre- - |
‘sponding with the sections of the conduetor

H, the car may be run in multiple connection

| between the two sets of sectional conductors
-(by providing the car with suitable brushes).

and thus the rail A’is not needed to form the

return conductor, which obviously would in-

crease the factor of safety in my system.
~It will be scen that the break J’ will be

75
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sired. The other switch system operates in | closed and opened simultaneously with the
15 connection with the conductor sections H!| break J and thus when one section of the con-
H", &e., and the switches of this system are ductor H is connected to the power line, the
constructed and arranged to operate precisely | corresponding section of the sectional return
In the manner as the switches of the other lconduetor S 1s simultaneously connected to 85
- system except that, being connected in the re- | the return conductor T to the dynamo.
20 verse order, they operate in the travel of the - 1 am aware that many obvious changes and
| car from right to.left. The two systems of | alterations in the arrangementof the system
- switches operate-entirely independent of each | can be made and substituted for those herein
. otherand thus my invention is applicable to | shown and described without in the least de- g¢
~ elthersingleor double track roads without the parting from the nature and principle of my .
25 slightest change. For a double track road, | invention. - - -
of course one track would be equipped with{ What I claim as my invention ig— |
the conductor sections and switches adapted |- 1. In an electric railway system, the combi-
‘to operate with the car going in one direction | nation with a continuous power line, of a work- g
and the other track would be equipped with | ing conductor composed of sections normally
3¢ the conductor section and switches operating | disconnected fromsaid powerline,aswitchline
- the car in the opposite direction. | and areturn switch line extending along the __
- In practice the simplest way forequipping working conductor from a stationary source of |
a single track road would be to place the sec- electricity, an electro-magnet for each section oo
- tions of the working conductor all in line | of the working conductor, the armature of = -
35 with each other between therails of thetrack | which is adapted to connect the section with
- and-connect the sections alternately to the | the power-lineand with theswiteh line, two en-
- two systems of switches. o o I ergizing circuits for each magnet one connect-
~ For surface roads I propose to use short | ing the section of the working conductor with 105
- econductor sections, so that each section dur- | thereturn switchlinethroughanormallyopen
40 ing the interval in which it is active, is pro- | and a normally closed break controlled by the
- tected by the car. In this way no danger can | next adjacent magnets respectively, and the
- arise and my systemis thereby made safe to other connecting the two switch lines through
be used on public streets and high-ways and | the said normally closed break of the other 1o
the conductor sections may be entirely ex- | circuitand a normally open break controlled
45 posed and level with the surface of the per- I by the magnet- itself, and a contact on the
manent way so as to form no obstruetion. car adapted to connect two adjacent sections
In my system the wires may all be carried | of the working conductor, substantially asde- -
under-ground and a single conduit may ac- - seribed. S -~ 115
- commodatethem all, and the switchesinstead | 2. In an electric railway system, the combi-
so of being distributed along the line may be | nation with a continuous powerline, of a work-
-arranged in any desired accessible position. { ing conductor composed of sections normally -
In this and other respects my system may be | disconnected from said power-line, a contact
modified in many ways to suit particular re- | on the car adapted to connect two adjacent rzo
- quirements, I deem the above deseription, | sections in the travel of the car, a switch and.
55 however, sufficient to enable any skilled elec- | areturn switch lineextendingalong the work-
- trician to apply my system and add such de- | ing conductor from  a stationary source of
~ tails as may be found necessary in practical | electricity, an electro-magnet for each sec-
use. One modification I will, however, men- | tion of the working conductor, the armature 12 5
- tion in particular and this is shown in Fig. | of which is adapted to conneet the section -
6o 3,1n which K represents a switch of the con- | with the power line and with the switeh line,
struction already described, and the modifi- |-and two energizing circuits for each magnet,
cationconsists in providing each switch with | one connecting the section of the working
a second armature M! which acts in connec- g conductor with the return switch line and in- 130
~ tion with the opposite pole of the magnet. | cluding a normally closed break controlled =
65 1hisarmaturecontrolsa normally open break | by the succeeding magnet and a normally

J’, the fixed contact of which is connected to
a sectionalreturn conductor S, and the arma-

open break controlled by the preceding mag-
-neb.and by a push button for the initial mag-
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net, and the other cireuit connecting the two | working conductor composed of sections nor-

switeh lines and including the said normally

closed break of the other circuit and a nor-
mally cpen break controlled by each magnet
itself, substantially as described.

3. In an electricrailwaysystem, the combi-

‘nation with an insulated power line and an

insulated return power-line, of two exposed

working conductors composed of correspond- -
ing sections normally disconnected from the
power lines and with which the cars are-

adapted to travel in multiple connection, a
contact on the car adapted to connect the ad-

jacent endsof the sectionsof oneof the work-

ing conductors, a switeh line and a return

switel-line extending along the working con-

ductors from a stationary source of electric-
ity, an electro-magnet for each two corre-
sponding sectionsof the working conductors,

two armatures for each magnet, one adapted
to connect the section of one working con--
ductor to the return power line, and the other

armature being adapted to connect the eor-
responding section of the other working con-

ductor to the power line, and to the switeh
line, two energizing circuits for each magnet,
one connecting the sections of one working
conduetor (that which is adapted to be con-
nected with the switch Iine) with the return -
gwiteh line includinganormally closed break -

and a normallyopen break respectively con-

trolled by theadjacent magnets, and the other
energizing ecircuit connecting the switeh lines
and including the normally closed break of
‘the other circuit and a normally open break
controlled’by each magnet itself, substantially
as described.

4. In anelectric railway system, the combi-

nation with a power-line, of a working con-
duetor composed of sections normally discon-
nected from said power-line,a contact on the
car adapted to connect one section with the
adjacent section of said working conductor in
the travel of the car, a switch line aud a re-

turn switceh line extending along the work-
ing conductor from a stationary source of
electricity, a switeh magnet for each section

of the working conductor, the armatures of
each of which are adapted to connect said

section with the power-line and with the

switeh line, and two energizing circuits for
each magnet, one adapted to connect the
magnet between the return switch line and
its section of the working conductor and in-
cluding ‘a normally open and a normally

closed break controlled by the magnets of the
adjoining sections of the working conductor
respectively—in reverse order in the two
magnets of each section—and the other cir-
cuit adapted to connect the magnet with the

switeh lines and including the said normally
closed break of the other circuit and a nor-
mally closed break controlled by the magnet

itself, substantially as described.
5. In an electric railway system, the combi-
nation with a continuous power line, of a

a, ———

mally disconnected from said power-line, a

contact on the car adapted to connect the

ends of adjoining sections of the working
conductor, a switch magnet for -each section

of the working conductor the armature of
which is adapted to connect the section with
the power line, a source of electricity adapted
to operate said switches and having one pole

/5

connected to the power-line and the other

to a return switch line extending along the
power-line, and connections whereby each
magnet is comprised in two circuits, one be-
tween the return switch conduetor and the
section of the working conductor, which the
magnet controls, and ineluding a normally

open and a normally closed break controlled

respectively by the magnets of the adjacent

sections and the other -circuit between the

power-line and the switch return line and

the other circuit and a normally open break
controlled by the magnet itself, substantially
as described. __

G. In an electrie railway system, the combi-

nation of two working conductors each com-

posed of corresponding sections, a continuous

insulated power-line and a continuous insu-
lated return power-line, both normally dis-

connected from said working conductors, cars
adapted to travelin multiple connection with

-eorresponding sections of the two working

conductors and provided with a contact or
contacts adapted to connect the adjoining
ends of the sections of one of the working
conductors, a switch magnet for each two cor-

| respounding sections of the working conduec-

tor provided with two armatures one adapted

to connect the sections of one of the working

conductors with the power line and the other
adapted to connect the corresponding section

of the other conductorwiththe return power-

line, a source of electricity adapted to opor-
ate said switches and having one pole con-
nected to the power-line and the otherto a
return switeh lineextending along the power-
line, and connections whereby each magnet
is comprised in two circuits, one between the
return switeh conductor and the section of
the working conductors which the magnet is
adapted toconnect with thepower-line and in-

| cludinganormallyopen and a normally closed

break controlled respectively by the magnets
of the adjacent sections and the othercircuit
between the power-line and the switeh return
line and including the said normally closed
break of the other ecircuit and a normally

open break controlled by the magnet itself,

substantially as described.
In testimony whereof I affix mysignaturein
presence of two witnesses.

THOMAS HARRIS.
Witnesses: |

M. 3. O’DOGHERTY,
N. L. LINDOP.
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including the said normally closed break of '
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