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To bl whom it may COTLCEPTo:

Beit known that I, LYATES WO0ODS,a citizen
of the United States, and a remdent of New
York, in the county of New York and State

c of New York, have invented certain new and

useful Imprm ements in Klectric Railways, of
which the following is a specification. |

My presentinv ention relates to certain im-
provements in that type of electric railways

1o in which the current main or feeder supply-
ing the propelling energyis preferably buried |

or msuldted thmun*hout the length of the en-

~ tireroute and is prowded with n01mdlly dead
sectional trolley or work conductors or rails
15 located parallel thereto and preferably be-

tween the lines of tram-rails and nearly flush |

with the surface of the roadbed, each of said
sectional conductors having means (prefer-
ably located in water-tight boxes outside of
20 the road-bed) for a,utomdblca,lly connecting it
to the current-feed main and dlsuonneetmg
it therefrom as the car or vehicle passes over
them, said car or vehicle being usually pro-
vided with one or more contact brushes or

25 trolleys, which serve to convey the current

to and through the propellmmmotor located
on the car. S
Myinvention hasforits objects, fust 60 ren-

der the switch apparatus abaolutely certam

30 of action, and, second, to providea system in
which safety in operatlon is assured. These

objectsaresecured by the apparatus hereinaf-.
ter described, the features I deem novel with

me heing paltlcularly specified in the elmms
35 which follow this specification.
Referring now to the drawing, in which

similar letters and figures of reference repre-.

sent corresponding parts, the figure is a dia-
grammatic view of my 1mproved system as

40 applied to a single-line railway, together with

the circuits and c¢ircuit connections of the ap-
paratus carried by the car operating upon the
tram-rails.

Inthe drawing, A represents the electr 1cal

45 generator Bis the current-feeder main lead-

ing therefrom. Cis the return-main leading
to sald generator. D isoneof the tram- 1&118
over WhICh the current passes from the driv-
ing-motor and thence to said return-main.

50 E is the car- -driving motor which operates | the earth or return-main.

!

between the car-wheel F and trolley G. The
controller device H is preferably arranged in -
circuit between said motor E and the afm e-
said trolley. I1'I" are the sectional trolley

or work conductors, which when cutjinto the 55

circuit eonvey cur rent from the feed main B
to said ear-driving motor.

2 and 3 are the armatures of a motm 2eN-
erator. 4 and 5 are the field-magnets of said |
motor -ﬂenemtm 60

At R is shown a brake mechanism. 51 is
the hand device or rheostat for controlling
said brake mechanism. -

K represents an energy-reservoir, which
may be a storage battery, as heleln shown 65
at K, or any othel device adapted to receive
and store energy from any suitable kind of
a reversible- acting engine mechanism, as
shown at 2and 4, and there&ftm refurn some y
of said energy to said engine mechanism for 7o

the purpose of temnomnly operating the
same.

"M M’ M" are elect1omaﬂ'uemc pick-up or
circuit -controlling dewces, each of which
when energized by current, flowing through 75
its coil or emls will piek up or elose the cir-
cuit between one sectional or work conductor
and the feed-main, then open the normally-
closed circuit between said conduector and |
the return-main, and will force said cireunits 3o
to assume their normal condition when said .
current ceases to flow. The pick-up devices
which translate the magnetic energy into
power are preferably solenoid - cores N N’
N'", which are mechanically connected to the 85"
bell-crank levers of primary switches O 0’0"
in such a manner that the said cores will
move through quite a space before they act
upon sald bell—emnks to move thesame. In
other words, there is ‘‘lost motion” in the go
connection between said cores and said bell-
cranks. Therebythe coresinstartinghaveno
weight (otherthan theirown) tocarry. There-
fore they will have gained great momentum -
before bemﬂ‘ called upon to 1ift the said bell- 05
crank levers to close the main circuit. P P’
P are secondary switeches through whlch the
aforesaid sectional conductors and said appa-
ratus at M M' M" are normally connected to
1C0Q
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At J are shown several automatic signal- |

lamps, which will glow whenever a car ar-
~ rives at that particular section of the road-
way. | |

5 The mode of operation of the system is as

and 54, initially operating coil 55, conductor |

56, secondary switch P, thence to the return-.
-main. Saidcoil55 being thusenergized causes
‘its core to be drawn up, ‘thus closing the
switch-contacts at V. Such action causes
| earrent to flow from the feed-mainin the man-

| ner previously described, and as such eurrent
passes through magnetf-coil 11 said magnet 75
-will cause switeh P’ to open, thus cutting off

________ rent through the same. The path of the cur-
- rent is then as follows: Starting from genera-
10 tor A, the current passes over feed-main B,

the ground connection. ' The pick-up appa--
ratus at M’ shows parts as they appear just
-after the primary switch O’ has closed and
the instant before secondary switch P’ has 8
opened. "The springs 57 press against the
| Joints of the switches P P' P”, thus causing
over controller I, resistance 13, motor E, car- | sufficient friction to hold said switchesatany =~
wheel F, tram-rail D, conductors W and X | point where the switches may be left after
Lo return-main C.  The other portion of said | mechanical or magnetic action has ceased to 85
divided current flows over conductor 14 and | affectthem. Forinstance, after trolley Ghas
| passed from work-conductor 1" all current is

~ conductor 8, solenoid-coil 9, conductor 10,
magnet-coil 11, conductor 12, work-conduce-
“torsection I trolley G to controller H, where

generator. Thencesaid current passes along | then cut off from the pick-up apparatusof
. conductor 15, shunting the driving-motor E, | that section. Then the solenoid-core of that = =
- and then joins the motor-eircuit at 16. In
S the meantime the normally open primary
25 switch O" is held closed by the energy of so-
-~ lenoid at M", and the normally-closed or sec- | said switch to maintain its position until the
| weight of said solenoid presses upon the le- = -
ver of switch O” (and thereby opening the g5

AN

section will cease to hold primary switeh O” go
closed and magnet 11 will not influence see- =~

ondary switch P”, but spring 57 will cause

o ondary switch P is held open by the energy
------------- - of magnet 11. The current passing, as de-

“scribed, through parts 8 and 5 of said motor- |
30 generator causes that portion of the machine

| Then said apparatus will be

or armature 2, which then acts as a transfer- | in the position shown at M. At 58 I have

rer of energy or generator and furnishes cur- | shown lamps in circuit across the brushes of 105 =
part 3. The contact 59 may be made any |

- rentwhich charges the storage apnaratus or
suitable length, so as to keep that circuit
Glosed as ]_Ong as desired' 0 In Starting fPOIn ...........

and passes over conductor 22 across the con-
tactsat switch part 23, which is insulated from
controller II by insulation 25. Thence the
current passes through battery K, thence to
the upper brush of part 2 of the motor-gen-
erator. Ifswiteh 27is closed, asshown, some
of the current will pass through the lamps or
other devices at L, causing their operation
thereby. A circuit leads from switeh 27 to
the solenoid 50, thence to rheostat 51, thence
along the return to battery K. The action
of the solenoid holds the brake-shoe ‘“off” or
away from the car-wheel, while spring 52
- tends to put the brake ‘“on.” The pressure
of the brake-shoe against the car-wheel may
be controlled by the operation of said rheo-
stat 51.
be made so as to shunt more or less current
around the series or upper coil of the solen-
oid. By this arrangement the magnets may
be made quite small, even when large cur-
rents are used. In any event, when large
cuarrents are employed to operate the cars I
prefer to wind the series coil (the upper coil
shown) with a ribbon or sheet - metal con-
ductor. As shown in the drawing, the trol-
ley G has extended across the gap and made
contact with sectional conductor I', thereby

At 53 is shown a shunt which may |

rest when all of the track-cireunits are dead
105

controller H is moved so as to close the con-
tacts at 23 'Thus the motor-generator starts
up, because then parts 2 and 4 receive energy
from battery K. Current is then generated
inpart3. Thesaid current would flow as fol-
lows: Starting from the upper brush of part
J3,thecurrent passesover14,59,H, G, 1",12,54,
55, 56, P", 60, W, D, I, 15 to the lower brush
of part 3. (At this time lever I has not been
moved far enough to cut resistance 13 into
the circuit.) 'This movement of the current
causes the initial action of the pick-up appa-
ratus. | | |

Having now described one way of arrang-
ing my apparatus, while not limiting the in-
vention totheapparatusshown and deseribed,
I claim as new—

1. In an electric railway, the combination
with the feeder, of a single series of normally
dead work-conductorsections, an electromag-
netic¢ primary switch for each work-conduec-
tor section, a connection from each of said
sections to ground or return-main and in-
cluding an initially-energizing coil for actu-
ating said primary switch and a secondary
switch for controlling said ground or return
connection, and a connection from each work-

| conductor section to the feeder and including

causing some current to shunt through said | a coil for holding the primary switeh closed
conductor, thence down over conductors 12 | and a coil which initially actuates the sec-
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ondary switch, each of said switches being | ally actuated in the reverse direction, and

magnetically actuated by one magnet only.

2. In an electric railway, the combination
with the feeder, of a single series of normally
dead work-conductorsections, anelectromag-
nétie primary switeh for each of said sectional
conductors, a connection from each of said
sections to ihe ground or return-main and
including an initially-energizing coil for ac-
tuating said primary switch and a secondary
switch for controlling said ground or return

connection, a connection from each work-con-

ductor section to the feeder.and including a
coil forholding the primary switch closed and
a coil which initially actuates the secondary

switch, and a eircuit which is adapted to con-

vey a portion of the main current in shunt
fromn the primary switch to the section work-
conduector. - , ,

3. In an electric railway, the combination
of a singlesetof normally dead work-conduc-
tor sections arranged in a single line, one of
said sections being adapted to take current
constantly from the feed-main and deliver a
large portion of the same to the car motor or

motors as the car moves along, while the re- | .
maining small portion of said current is

shunted through a ground or return connec-
tion to bring into action a second section, a
primary switch for each of said sections for
controlling the flow of current thereto, an
initially-acting or primary coil for each pri-
mary switch (normally energized by said
shunted current) in a connection between the
said conductor-section and the ground or re-
turn and in shunt to the said motor, a sec-
ondary coilin series connection with said mo-
tor for maintaining the action of said pri-
mary switch, an electromagnetic secondary
switeh included in circuit with sald primary
actuating-coil and controlling the ground or
return connection thereof, and a secondary
magnet which actuates said secondary switch
only, the latter magnet being in series with

said secondary coil and with said motor, each |

of said switches being magnetically actuated

by one magnet only and each magnet being |

adapted to actuate one switch only.’

4. In an electric railway, the combination
with the feeder, of a single series of normally
dead work-conductor sections, an electromag-
netic primary switeh for each work-conduc-
tor section, a connection from each of sald
sections to ground or return and ineluding
an initially-energizing coil for actnating said

primary switch and an electromagnetic sec-

ondary switch for controlling said ground or
return connection, a connection from each
work - conductor section to the feeder and
including a coil for holding the primary
switch temporarily closed and a coil which
initially actuates the secondary switeh, and
means (independent of said magnets) for
holding said secondary switch temporarily
open, each of said switches being magnetic-

each magnet actuates one switch only.
- 5. In an electric-railway system, substan-

tially as desecribed, the ecombination with the

single line of work-conductor sections, and

the two switches for each section, the first of
said switches being normally open and adapt-

ed to control the flow of current to one of

said conductor-sections, the second switeh be-

ing normally closed and adapted fo control

75

the normal connection between the said con-

ductor-section and the ground or return, each
of said switches being magnetically affected
by one magnet only, the said magnets being
normally energized by the power-current, of
a motor-generator carried by the car, oneside
of said motor-generator being in constant

| electrical communication with the wheels of
| said -car and with the current-collector or

trolley, the other side of said motor-genera-

tor being in constant communication with a

power-storage device carried by the car, and
means for bringing said motor-generator into
action to temporarily operate said primary
switch. |

30

Q0
Lt

Q0

6. In an electric railway, the combination

with the feeder, of a single series of normally

“dead conductor-sections, each adapted to con-
| vey current to the car-motor, an electromag-
netie primary switch for each of said condue-

tor-sections, a connection from each of said
sections to ground or return and including

| an initially-energizing coil for actuating said

primary switch and an electromagnetic sec-
ondary switech for controlling said ground

or return connection, a connection from each-
conductor-section to the feeder and includ-

ing' a coil for holding closed the primary

switeh only, and a coil which initially actu-

ates and holds open the secondary switch
only, the said hold-up coils being in series
with each other, and means whereby when
the current is cut off from said coils the sec-
ondary switch will be caused to maintain its
position until it is mechanically closed by
the primary switch, substantially as set forth.

7. The combination with a motor-car, of
sectional working conductors arranged in a
single series along the line of way, collectors

earried by the car and adapted to engage with

said conductors, electromagnetic devices be-
tween the work - conductors and the feed-
main, each of said devices being adapted to
be normally operated by the current shunted
through the collectors from a preceding sec-
tional conductor, a motor-generator (carried
by the car), for actuating said magnetic de-

vices when the currentis cut off from the car-

motor, one side of said motor-generator being
normally in eircuit with one or more of said de-

| vicesand adapted to act, at times, as a genera-

tor, and, at other times, as a motor, while the
otherside of said motor-generator is normally
in communication with an auxiliary source
of power carried by the car. |

ally actuated in one direction and mechanic- I 8, Inan electric-railway systein of the char-
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acter described, the combination with the
feeder and the sectional work-conductors, of
electromagnetic devices for connecting the
work-conductor sections to the feeder in se-
quence, a traveling car drawing power-cur-
rent from said feeder and carrying a car-
driving motor, a motor-generator, a storage
device, a brake device, a controller for the

- car-motor and a controller for said brake de-

10

20

25

vice, one of the active parts of said motor-
generator being in communication with the
said storage device and with said brake de-
vice, while the other active part of said mo-

tor-generator 18 electrically connected to the

car-motor and to the controller therefor and
communicates with said feeder, whereby en-
ergy 18 transferred from said feeder to said
storage device and to said brake device for
the purpose set forth.

9. In an electric railway, the combination
with the feeder of a sectional conductor, a
connection between each conductor-section
and the feeder, an electromagnetic switch for
each such connection, and a shunt-circuit
connected through a resistance between the
primary switch and the sectional conductor.

10. In an electriec railway, the combination

- with the feeder of a sectional conductor, a

30

35

connection between each conductor and the
feeder, a normally open primary switch for
each such connection, a connection between
each conductor-section and the ground, an
initially-acting coil in said ground connection
for closing said primary switch, a secondary
switch in said ground connection, a coil in

686,645

sald feeder connection for holding the pri-

~mary switch closed and a second coil in said

feeder connection which initially actuates

‘and holds the secondary switch open after

the primary switeh is closed.

11. In an electric-railway system, the com-
bination with the feeder of work-conductor
sections, normally open primary switches for
connecting sald conductor-sections with the
feeder, primary coils connected between the
sald sections and the ground or return and
in shunt to the car-motor for initially actu-
ating said primary switches, secondary coils
connected between said work-conductor sec-
tions and the feeder and in series with the
car-motor for holding said primary switches
closed, normally closed secondary switches
in the circuits of the primary coils and which
are actuated as soon as the primary switches
are closed, coilsin series with said secondary
coils and with said car-motor for initially ac-
tuating said secondary switehes, and gravity
devices controlled by the said primary and
secondary coils and loosely connected to said
primary switches whereby these switches are
started by said gravity devices after said de-
vices have attained their motion, substan-

tially as and for the purpose set forth.
Signed at New York, in the county of New

LYATES WOODS.

| Witnesses:

PETER JONES,
KATE MARTIN.
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York and State of New York, this 31st day 65
of December, A. D. 1900.
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