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To all whom it may concern:

Be it known that I, JOHN RYAN, of Water-
town, in the county of Jeflerson, in the State
of New-York, have invented,new and useful

5 Immprovements in Electric-Railway Systems,

of which the following, taken in counection

with the aecompanying drawings, is a full
- clear, and exact description.

Tlns invention relates to improvements in

10 electric-railway systems, and particularly to

- that class in which a current of electric en-
ergy is taken from a point beneath the car or

other vehicle and transmitted: to the motors

or other parts of the car and in which the
15 power-circuit is broken beyond the limits of
~ the car. |

The primary objects of th1s mventlon are,

first, to dispense with all overhead eonductorb
or su uctures; second, to reduce toaminimum

- 2o the liability of short circuits or dangerous
~ currents beyond the limits of the car, and,’

third, to provide means controlled by the op-
era,tor of thecar forinsuring the maintenance

~ of the power-current throunh the motors or

25 other parts of the car.

To this end the invention consmls in the
construction, combination, and arrangement
of the eomponent parts of an electric- rallway

system, as hereinafter. fully desembed and
30 pointed out in the claims.

In describing this invention reference is
Had to the accompanylnﬂ drawing, forming
apartof this specification, in whichlike refe1~
ence characters mdlcate sorrespondm

335 in all the views..

~ Higurel1s a dmwmmmatle view of 2 pm-
tion of an electr 1c-rallway system embodying
‘wy invention. Fig. 2is a top plan of one of
the switch-boxes. partly broken away for dis-

40 closing the interior parts. Figs. 3 and 4 are

sectlonal views {taken, respeetwely on lines

3 3 and 4 4, Fig. 2; and Fig. 5 is a top plan,

partlyin seetlon of mod1ﬁed form of switch-

box as used for double-track rails, showing

45 a means of connecting a multlphelty of the
solenoid-switches. =

In Kig.1are rep1esented dlaﬂ*rammatlcally

the essentldl elements of my invention, in

~ which A represents a bmtable track consist-

so ing-of ordinary rails ¢ a'.  .B B’ are sectional

édonductors arranged . substantmlly parallel
w1th the track A - and C-isa feed -wire con-

parts

| other.
‘may be positively insulated from the rails ¢ a* 75
and absolutely prevent the liability of short

F L

negted toasource of electricenergy (not illus-

_trated) and to one of the sectional conduec-
tors for supplying
eral sections of said sectional conduetor. D
represents a car or other vehicle movable
along the rails ¢ o' and sectional conductors

B B‘r ‘and E E are suitable switches for con-
_trollmn* the  passage of the power-current from 60
the feed-wire to the sectional conductors and
to the car.

power-current to the sev- 55

The rails a o’ are of any desired construc-
tion for supporting and guiding the car D,

said rails forming cond actors for the return- 65
current from the car in the usual manner to

thedynamo or other source of electric energy.
The sectional conductors B B' may also be of

any desired construction, the conductor B be-
ing arranged subs,tanbmlly midway between 7o
.ﬁt.he rails a ¢’ and parallel therewith and con-
sists of a plurality of metallic sections ar-

ranged end to end and insulated from each
In order that the conductors B B’

circuits, I preferably embed the same in suit-
able 1n5111at1n0' material,ascement. (Notnec-
essary to herein illustr ate or describe. } The

conductor B’ is plefembly arranged at the 8o
outside of the rails ¢ &' and in pmmmlty
thereto in order to prevent short circuits be-

tween the sections and conductors and to

-earry off any leakage therefrom, and consists

of a series of metallic sections a,rrann'ed end 8g
to end and insulated from each other in sub-
stantially the same manner as the sections of
the conductor B. The metallic sections of
each.of the conductors 3B B’ are substantially

identieal in form and length and are so ar- go
ranged relatwely to each other that their ends
f-termmate in substantially the same trans-
verse planes, thesurface of said sectional con- -
ductors bemﬂ' exposed for receiving any de- |
sired form of contact-pieces pr ovided on the 95
“ecar for the purpose of transmitting the power

or other electric current to and from the car
D and the sectional conductors B B/, it being
understood that any leak or short ClI‘Clllt be-

‘tween the conductors B and B’ will be ta,ken 100

up by the ground-rail a'. -
The feed-wire C Inay be located in any de:
sired position relative to the track A, but is

| preferably arranged in a suitable subsurface
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~that when the contact between the contact-

15

&
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conduit of insulating material and connected | conductor being connected by a conductor 11 .

in the usual manner to a source of electric en-
ergy,asadynamo,(notillustrated,)and to the
sectional conductor B for supplym o power-

current to the several metallic sections of said

conductor B.

Although the above- deseubed feed- -wire is
paltlculally serviceable for use in my im-
proved railway system, it is evident that any
other well-known equivalent may be used in
place of the feed-wire, if desired. This con-
ductor Cisconnected in such manner to each
of the metallic sections of the conductor B

pieces of the car and the metallic sections of
the sectional conductor B is broken the cir-
cuit between said metallie sections of the con-
ductor B and the conductor C is broken or

~ open, ther eby cutting out the power-current

20

from such sections of the conductor B as are

not in electrical contact with the contact-

pieces of the car. These sectional conductors
are usually of such length that at no time

does the live-power current extend beyond |

the limits of the ear, thus insuring absolute

safety from injury by means of the power or

other electric current.

- 30

The means for electrically CDDHthII]D‘ the

‘conductor C to one of the metallic sectlons of

the conductor B preferably consists, as seen

in Fig. 1, of a branch conductor 1, termmalsz-

2 and 3, automdtleally-actuated means 4 for

| connectmn' the terminals, and a conduactor 5,

35

40

connectmn' the terminal 3 to one of the me-
tallie sectlons of therail B. 'The branch con-

ductor 1 connects the main conductor C to the

terminal 2, and it is thus apparent that when

_the ter mmals 2 and 3 are connected by the
-means 4 the power-current passes from the

main conductor Cthroughthe branch conduc-
tor 1, terminals 2 and 3 connecting means 4,

and conductor 5 to the metalllc seetmn of the
sectional conductor B. Inlike manner all of

“the metallic sections of the conductor B are

55

6o

connected to the main conductor C.

The car D may be of any desired construc-
tion provided with one or more motors d, which
are mechanieally connected in the usual man-
ner to the running-gear of the car for propel-
ling the same. The power-current is trans-
mltted from the metallic sections of the sec-
tional conductor B to the motor or motors of

the car and is regulated by suitable control-

lers of any deswed construction provided on
each end of the car. -

The msans for electrically connecting the
motors of the ecar with the metallic sections of

the eonductor B consists of a contact-piece 6
-and a conductor 7, having one end connected

to the contact-piece and its other end con-
nected by conductors 8 to the terminals 9 of
suitable controllers F I'. The terminals 9

usually consist of segments of conductive ma-
“terial formed on the movable member of the

controller and movable into and out of con-
tact with a series of contact-points which are

to a field-winding, as 12, which in turn is con-
nected toa brush 13 of the motor . The other

brush of the motor d is connected by suitable
‘means to the sectional rail or conductor B’,

Wthh 1n turn is connected to one of the mlls,
as a', of the track A for the purpose of return-
ing the power-current to the source of electric
energy, as the dynamo previously mentioned.

75

The means for connecting said other brush of

the motor d to the sectional conductor B’ con-
sists, as shown in Fig. 1, of conductors 14, 15,

and 16 and contact-pieces 17.
The connections between the conductor B’

and the rails a-a' consist of a conductor 18,
a solenoid 19, and a conductor 20. The con-
ductors 18 connect one of the metallic sec-
tions of the sectional conductor I3’ to one end
of the solenoidal coil 19, and the conductor 20
connects the other end of said coil with one of
the rails, as a's

By referrmg to the foregoing description

and the accompanying dmwmg it will beread-

ily understood that the power-currentin pass--

1ng from the main wire C tothe motors of the
car passes along the conductor 1, terminals 2
and 3, connecting means 4, conductor 5, one

of the sections of the conductor B, contact-

piece 6, conductors 7. and 8, member 9, con-
ductor 10 conductor 11, ﬁeld-coﬂ 12, and the

brush 13 to the motord. The] power -current

80

9o

95

then passes from the motor d along the con-

ductors 14 15 16 and contact-pieces17,through
the metallic section of the conductor B’, the

100

conductor 18, coil 19, conductor 20 to the rail

a’, and thence back to the dynamo. |
The terminals 2 and 3, connecting means 4
and coil 19 form essential parts of the solen-}
oidal switeh I, presently described, and serve
|, the purpose of making and bleakmfr the -

power-¢ircuit as the car D i 1S moved alonﬂ' the

1o

metallic sections of the sectional conductors

B B

The controllers F F' are provided with con-
tact-pilecesf’, connected to the end of the con-

ductors 10 of greatestresistance and adapted

to be still engaged by contact-pieces g, pro-:

vided upon the members £, as said members

110

IT5

are moved out of contact with the several

~points of the controller for maintaining a

closed circuit through the solenoid-coils When

the motors are deenel gized. |
As previouslystated, the means connectmw-

I _20

the terminals 2 and 3 i is controlled by the op-

erator on the car, and during the passage of = -

the car along the sectional conductors BB
sald means is fowed into contact with the ter- .

minals 2 and 8 by means of the. power-cur-

125

rent passing through the coils 19 of the solen- -

oidal switch E. It i is evident, thexefore, that

so long as the power-current exmts inthe main

conductor C the solenoid-switch will be auto-

matically actuated and the power-current

transmitted from the main conduector to 13116..;

motors of the car.

In order that the switch E may be undm

electrically connected to a conductor 10, said | the direct contl ol of the operator of the car.




55 other by asuitableconduetor 28.
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in case of breakages or loss of current from

the main oonduotor C, Iprovide said car with
a suitable source of electric energy, as a stor-
age battery G, and electrically connect the
~ 5 same in such manner as to force the connect- |
ing means 4 into contact with the terminals

2 and 3 for the purpose of regaining the power-
current when recovered in the oonductm C.

This means for ¢onnecting the battery G to |
10 the switch X consists of a oonduotor g, adou-

- ble-pole-changing smtoh H, having telmmols
h i, a conductor. g', and an add1t10ua1 con-
ductor 1. The conductor g' is connected to
one pole of the battery G and to the terminal

15 h of the switch H. The switch H is mov ed '

to the position shown by dotted-lines, Kig.

one of the poles beingin contact with the tell- |

minal 7 and with the oonduotor 1, which con-

ductor is in turn connected to the wire 14.
20 The other-pole of the switch H connects the

terminal A’ with the line ¢", which in turn is

connected to the oppomto pole of the battery

G. The terminal A’ is connectéd by a con-

ductor 72 to the axle of one of the wheels J,
_25 ‘which are nor mally in oontaot w1th the rmls*

of the track A.

It will be evident from the foloﬁomn* de-

seription that the battery-current passes fr om
one-pole of the battery along the conductor
30 ¢',throughone poleof the switch H to the con-

duit I, and thence to the conduit 14, which | i

{ 26 and tel minal 27.

passes from the main conductor C to the con-

‘duector 1 through the switch 4, conduetor 5,
‘contact-pieces 6 conductors 7 and 8, member

=

‘The power-current then

9 of the controller F’, the conduotor 28, con-

tact-piece m of the oontrollol k. throun‘h the

' line 29 and switch o to one pole of the battery

| The eurrent then passes from the Dbatter
through one pole of the switch H along the
-conductors 1 and 14, 15, and 16 and oontaot—
‘pieces 17, through the sectional conductor B,

rail a’.

'

conducts the current by the condnits 15 and

16 to the sectional rail B’. Thecurrent then
- passes through the coil 19 and conductor 20

- from said rail through the axle or other con-
ducting means to the wheel J, and is thereby
-conducted to the opposite pole of the battery

& through the conductor 7 to the -other pole
4o of the switch I and the conductor ¢"'.

circuit being completed from the battery G
operates the smtch E and connects the power-
“current to the motors of the car.

It 18 well known to those skilled in this art
45 that it is frequently necessary to recharge a
storage battery, and for this puarpose I pro-
vide uponthe carsuitableswitchesm,n,ando.

‘The switch m is preferably mounted upon the
member f, isinsulated therefrom, and is mov-

50 able into and ount of contact with terminals

25 and 26. The switch n is provided on the
member f of the controller ¥/ and is movable
“into and out of contact with a terminal 27.
The terminals 25 and 27 are oonneotoo to each

0 is movable into and out of contact with a
terminal o', connected tothe conductor g, and
1S oonneoted thereto when desired to recharge

the battery G, as shown by dotted lines, F:g ot
60 1 The tel mlnal 96 1S eo-nnected tO th.e SW]_t,eh_'
0 by a sultable conductor 29 and a resistance- |

coil p. When desired to recharge the bat- | the top of the cup and float upon the surface

The advantages of thas fill-
ing the chamber with oil will be readily ap-
_.pa,rent to thoso skilled in the art, and it is
‘thought unneoﬁssmy to herem fulther de-

tery G, the switch o is moved to the position
indicated by dotted lines, Fig. 1, the switch

65 H is moved to the- Dosnmn mdloa,ted by full

lines in said figure, and the switches m and n
-are mo_ved_mto contact with t_ho_ terminals 25

This

The switeh

35 to one of the rails, as «', and is conducted

Y 75

wire 1'7 coll 19, a,nd the conductor 20 to tho |

“After this operation the switeh o is
returned toits normal position. (Indicated by
full lines, Fig. 1.) The switeches m and n and
contact-pieces f' are so relatively arranged
to the contact-points of the controller that

‘when the controllers are being thrown open

from any operative position tho contact-points

g are still electrically connected to the con-

30

tact-pieces f' for the purpose of retaining

sufficient current to energize the coils 19 ahd _
90

hold the switches K in their operative posi-
tion. When the switches m andn are in con-
tact with the termmals 25, 26, and 27, the con-

| tact-points g ¢’ are out of onﬂ*an'ement with
the contaect-pieces f', thereby entlrely cutting

out the motors from the power-circuit.

The switches E are usually arranged in
pairs and supported in asuitable m:etalliooags-
ing e, .ha,ving-a,'romovable cover e and an in-
sulating-support E'. The object of arranging
the switches in pairs is for the purpose of in-

closing the same in a single casing, which may

bearranged in 'proximiby to ‘the contiguous
ends of adjacent sections of the sectional con-
ductors B 'B’. As seen in Figs. 2, 3, and 4,
this switch consists of a coil 19, movable core
30, and the means 4 for connecting the ter-
minals 2 and 3 to each other. |
wound upon a metallic spool 31, provided

| with a central aperture 32 for reoewmg the

core 30. The means 4 for coinecting the ter-
minals 2 and 3 preferably consists of a body

of mercury or similar material resting in a
cup-shaped support 33, said support being

formed of insulating matemal and Seourod to

‘the core 30 of the solenmd 19.
The switch E is supported in a meta,lho cas-

The coil 19 is

05

1CO

105

I1C

115

ing 34, provided with a removable cap 35, and: - __

a bnshmﬂ' 36, formed of insulating materlal
for supportmﬂ' the terminals 2 and 3.
casing 34 is preferably formed cylind rical and

The' :

120

is provldod with a contracted chamber 37 at

its lower end and with passages 53, leading
from said lower chamber to the interior of the

casing 34. Thischamber 34 and subchamber
37 are usually filled with oil or similar mate-

rial,which extends to a point above the mouth

125

of the cup 33 and being of less specific gravity

than the mercuary is permlbted to flow over

of the mercury.

| ser 1bo 1ts various uses.
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.

The core 30 of the solenoid-switeh E is |

formed of magnetizable material and is pro-

vided with a stop-shoulder, as a flange 40,

which preferably engages the lower face of

the spool 31, for limiting the upward move-

ment of the core when the coil 19 is energized.

‘The core 30 is so relatively arranged to the
solenoidal coil 19 that when the core has |

reached the limit of its upward movement the
upper end of said core is still in a plane be-
neath the uppermost helix of the coil 19 in
order to maintain a positive magnetic tension
upon the core by means of the ¢ solenoid.
It will be readily understood by those
skilled in the art that forming the inclosing

case 34 of the switch E of iron reduces the

reluctance to the magnetic lines of force and

20

25

30

35

40

45

50 .
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greatly adds to the efficiency and power of
the current passing through the solenoidal
coil 19. | .

The inclosing case e is usually supported
1n proximity to the sectional conductors B B’
and 1s provided with grooves 44, extending
downwardly from the top faces of its side and
end walls for receiving suitable flanges 45,
formed upon the cap or cover e’. The casing
e 1s preferably embedded in suitable insulat-
ing material, as cement, the cap ¢’ being ex-
posed and removable for permitting aceess to
the interior of the case e when desired.

1t will be evident from the foregoing de-
seription and the accompanying drawing that
when the switches m and n of the controllers
' I’ are engaged with their respective ter-
minals 25 26 and the. terminal 27 the power-
circuit is shunted from the motors through
the line 28, thereby forming an mdependent
circuit having the solenoidal switches in elec-
trical connection therewith., These switches
m and n are actuated by the movable mem-
bers of the controllers and are so arranged
relatively to the controllers that when said
movable members are actuated to open one
of the circuits they also serve to simmultane-
ously close the other cireuit, thereby main-
taining a continuous flow of the power-cur-
rent to the controllers of the car and through
the solenoids in electrical connection there-
with. |

readily understood upon reference tothe fore-
going deseription and the accompanying

~drawing, and 1t will be noted that, if desired,

the sectional conductors B B’ may be substi-
tuted by any suitable equivalent—as, forin-
stance, the metallic sections of these conduec-
tors may consist of mere contact points or
buttons, and the contact-pieces 6 and 17, car-
ried by the car,may be comespondmrrlylencrth-
ened or othem 1se formed or arranged to ef-
fect the desired result. It will be further
noted that although the drawings show an
ordinary rheostat-controller for the power-
current 1t 18 evident that any form of con-
troller may be employed and that the detail
construction and arrangement of the various
switches, eleetric connections, and other parts

The operation of myinvention will now be

694,425

of my invention may be considerably varied
without departing from the spirit thereof.
Therefore I do not limit myself to such pre-
cise constructions, arrangements, and com-

binations as are herein shown and described,

and instead of connecting the switches E as
shown in Figs. 2, 3, and 4 for a single-track
system I may employ the means shown 1n
FFig. 5 when desired to use these switches in
connection with a double-track system.

Having thus fully deseribed my invention,
what I clalm as new, and desire to secure by
Letters Patent, is—

1. In an electric- -rallway system, a main
conductor for the power-current, a track hav-
ing one or both of its rails adapted to forma
conductor for the return power-current, a sec-
tional conductor interposed between therails
of the track, a second sectional conductor ar-
ranged at the opposite side of the return-cur-
rent rail, normally open connections between
the main power-conductorand the sections of
the first sectional conductor, aswiteh for clos-
ing said connection, and an additional con-
nection between the return-current rail and
the second sectional conductor, said addi-
tional connection being connected in the
power-circuit and provided with means for
electrically operating the switch. |

2. An electric switch comprising separated
ter mmals-:, a solenoid connected in an electrie
circnit, a core movable within the solenoid,
and a support formed of insulating material
and provided with a metallic fluid for elec-
trically connecting sald terminals, said sup-
port being actuated by the core and returned
by its own gravity.

3. An electric switch comprising separated
terminals, a solenoid, a core movable within
the solenoid, means for limiting the move-
ment of the core, and a cup-shaped support
formed of insulating material secured to the
core and provided with a metallic fluid for
electrically connecting said terminals when
the solenoid isenergized, said core being mov-
able by gravity for disconnecting said termi-
nals when the solenoid is deénergized.

4. An electric switch comprising separated
terminals of an electric circuit, an electric
coil, a core of magnetizable material movable
within the coil, a support connected to the
core and prowded with means for electrically
connecting the terminals, a shell surround-
ing the coil, and a lubricant within the shell
and extending above the contact-points of
the terminals.

5. An electric switch comprising sepmated
terminals of an electrie circuit, an electric
coil, a metallic core movable within the coil

and provided with means insulated from the

core for electrically connecting said termi-
nals, and means for limiting the movement
of the core for preventing the core from as-
sttming its neutral position as the coil is en-
ergized. |

6. An electric switeh comprising separated
terminals of an electrie circuit, an electric

70

75
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- port secured to the core and formed of insii-

10

19

20

lating material, a metallic fluid carried by
the suppmt for electrically connecting said

terminals, in combination - mbh a metalhc

shell melosmo‘ the switch, and provided with
a subchambel alined wnh the core and pas-
‘sages connecting said subchambei with the

mtenor of the shel] and a lubricant fluid
supported within the shell and extending
above the contact-points of the terminals.
7. The combination with a shell having its

lower end formed with a subchamber and'
passages connecting said chamber with the

interior of the shell and its upper end pro-
vided witha removable cap having a detach-
able bushing formed of 1nsula,tmn' material,
separated termmals of an electric cn'cmt sup-
ported by said bushing and projecting into
the shell, a hollow spool formed of non-mag-

“netizable material supported within the shell

-~ above said - chamber, an electri¢ coil wound

30

35

upon-the spool, a magnetmable core movable
within the spool and having its lower end

provided with a flange movable in said cham-
- ber and adapted to engage the lower face of

the spool, said core bemﬂ' formed of ‘less
length than the length of the coil, a support

secured to the core and formed 01‘:' 1nsulatmm

material, and a metallic filuid carried by the
support for electrically connecting the termi-
nals when the coil is energized, said core be-
ing movable by gravity 1111:0 the chamber for

dlSCOﬂIleCtII]ﬂ‘ S&ld terminals when the coil is

deénergized, and a lubricant within the shell

and chamber and extending above the con-

- tact-points of the terminals.

40

3. In an electric-railw ay system, the com-
bination with main and return- conductors,
sectional conductors arranged on Op];)OSlte

“sides of one of the return- conduetors a plu-

rality of switches, electrie conneeblons be-

- tween the sectwns of one of the sectional

45

conductors and the switches and connected
to the main conductor, and additional elec-
tric-connections bet.ween the other sectional
conductor and- the return -conductor, said
additional conductors being: p10v1ded with

means connected to each other for SImulta-_

neously actuating the switches.
9. An electr 1e-ra.11way system comprising a
main conductor and sectional conductms

- switch connected in cirecuit between the main
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conductorand the sectlonal conductors, a mo-
tor-actuated vehicle, means provided on the
vehicle and ‘adapted to be connected in the
power-circuit for transmitting the power-cur-
rent to and from the motors of the vehicle and
for maintaining the power-emlent through
the switch when the motor is stopped and a
source of electric energy provided on the ve-
hicle for operating said switches - mdepend-
ently of the motor-circuit. |

10. A controller for electric-motor circuits

‘comprising-a resistance-coil having a plural-

ity of contact-points of variable remstance a

1

o

‘coil, a core movable within the 0011 a sup---" with the eontaet' pomts and cohnected to the

point of greatest resistance, and an arm hav-
ing contact-pleces eleetncally connected to

70

eaeh other for simultaneously engﬂ,ﬂmw the

'eonmct—pomts and bar.

11. The combmatlon with main and sec-

| tional conduectors of an electric- railway sys-

tem, of an electrically- Opemted switch be-

”_ tween said conductors,a vehicle provided with

a motor, a contact- plate electrically connect-

ledtoa series of contact-pointsin the power-
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circuit, and a movable member electrically

-connecbed to the sectional conductor of the
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power -eireuit and provided with contact-

pieces adapted to engage the contact- -plate

and said points: mdependently of each other
and to maintain the power- -circuit through

'the switch when the’ motor is deenermzed

12. In an electric- -railway system, the com-

bmatlon of sectional conductors for the main
‘and return current of a power-circuit, of an

electrically-operated switch connected in the
power-circuit, a vehicle having a motor and
eontact-pleees electrically conneeted in the

‘power-circuit, a contact-plate, and contact-

points eleetrmal] y connected toeach otherand

to the power-circuit, and a movable member

electmccﬂly eonnected in- the power-circuit
and normally in'contact with the plate and

points and adapted to contact with the plate

independently of said points and to shunt the
power-current through the switch- when the
motor is deénergized.

13. A contmller COIn pI’IblI’lﬂ" separated tel-
minals of an electric circuit, a contact- plate
electrically connected to one of the terminals

‘and to a series of contact-points, a movable
‘member electrically connected to the other
terminal and movableinto and out of contact
~with said plate and points, in combination

with a normally open independent circuit,

‘means provided on the movable member and
“insulated therefrom for closing the circuit.

14. In an electric-railway system of the

class described, the combination with a mo-

tor-circuit, controllers for ma,kmﬂ‘ and break—
ing said elrcmt an additional cuemt inde-
pendent of the motor-clremb and means ac-
tuated by the controllers fm closing the in-

dependent cireuit simultaneously Wlth the

opening of the motor-circuit.

15. In an electric-railway system of the
class described, the combination with a mo-
tor-cireuit, an addlmonal circuit independent

of the motm cireuit, of an electrically-oper-

ated switch eonneeted in sald circuits, and a
controller provided with means for s1mu1—

‘taneously opening one circuit and closing the
other for the purpose set forth.

16, In an electric-railway system of the

class described, the combination with a mo-

tor-circuit, an addwmnal circuit independent,
of the motor- circuit, of an elecbmcally-oper-
ated switch conneeted 1n sald ecireuits,.a con-
troller provided with means for s1mu1tane-

ously opening one circuit and closing the
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nected in theindependent cireuit, and a sec- | ductors and switches, controllers for regu-

ond switch for shunting the power-current
through the battery.
17. In an electric-railway system of the

class described, the combination with a mo-

tor-circuit, an additional circuit independent
of the motor-circuit, of an electrically-oper-
ated switch connected in said cireuits, a con-
troller provided with means for simulta-
neously opening one circuit and closing the
other for the purpose set forth, a battery
connected in the independent circuit, a sec-
ond switch for shunting the power current
through the battery,and a resistance-coil be-
tween one of the controllers and the second
switch. -

18. A controller comprising separated ter-
minals of an electric circuit, a third terminal
adapted to be connected in said circuit, and
a movable member electrically connected to
one of the former terminals and movable into
and out of contactwith the other of said for-
mer terminals, said movable member being
adapted to contact with the third terminal
simultaneously with its breaking contact with
the other of the former terminals forthe pur-
pose described. |

19. A controller comprising separated ter-
minals of an electric cireuit, a contact-plate
electrically connected to one of the terminals
and to a series of contact-points, a movable
member electrically connected to the other
terminal and movable into and ontof contact
with said plate and points, said plate and
contact-points being so relatively arranged
that the movable member may be in contact
with the plate when out of contact with the
points for the purpose described.

20. An electric-railway system comprising
a main circuilt and a battery-circuit, sectional
conductors or contacts and switches connect-
ed in said circuits, contacts on the car for

closing the cirenits through thesectionalcon- |

lating the power-current to the motor, sald
controllers being arranged to maintain the
power-current through the switches when the
motors are deénergized, and a circuit-chang-
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ing switch connected in both circuits for the -

purpose of operating the switches by either
the power or battery circuit.

21. In an electric-railway system, a motor
or power circuit, a battery-circuit independ-
ent of the motor, a shunt-circuit independ-
ent of the battery-circuit and motor and
adapted to be connected in the power-circuit,
a solenoid-switch having its coil connected in
the battery and shunt cirecuits, a controller
for the power - circuit and provided with
means for closing the shunt-circuit before the
power-cireuit is cut out, and a circuit-chang-
ing switch for alternately closing the shunt
and battery circuit through said solenoid-
coil.

22. In an electric-railway system, a motor
or power circuit, a battery-circuit independ-
ent of the motor, a shunt-circuit independ-
ent of the battery - circuit and motor and
adapted to beconnected in the power-circuit,
a solenoid-switch baving its coil connected

in the batteryand shunt circuits, a controller

for the power - circuit and provided with
means for closing the shunt-circuit before the
power-cireuit is cut out, and a circuit-chang-
ing switch for alternately closing the shunt
and battery circuit through said solenoid-
coil and an additional switeh arranged to
break the shunt-circuit through said solen-
oid-coil and to close the power-circuit through
the battery for recharging the same.
In witness whereof I have hereunto set my
hand this 29th day of September, 1900.
JOHN RYAN.
Witnesses:
A. GOODALE,
E. L.. CLAIRMONT.
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