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"UNITED STATES

PATENT OFFICE.

, THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY, ASSIGNOR TO THE
C 'EDISON ELECTRIC LIGHT COMPANY OF NEW YORK N. Y |
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“Jdated June 30 1881, and in New Zealand, No.
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i-"-rdftted March 3] 1881 in India, No. 341, dated

- theaccompanying drawnnm, aad to letters and
figures of refe:ence m.;ul\ed {hereon. |
“This application is a division of wy appll-

cation, Serial No.:61,935, filed May 20, 1332,

'locahty, shall be pmtlcularlv adapted to re-
gions where the traffic is too light for ordinary |-c
steam- rallways or where the main bulk of the }

| plew electro-magnetic-railwaysystemembrac-
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SPECIFICATION formmg part of Letters Patent No. 475,481, dated M.. y 24, 189

Origmnl application filed June 3, 1880, Beria] No. 11, 243. Divided and applcation filed l{a.y 2@, 1882, Eenal No. 61,056, Agaln
divided and this application ﬁled June 8, 1891. - Bunal No 395,701. (Nomodel.) Patented in En gland September 26, 1880, No.
3,804 ; in Canade March 51, 1881, No. 12,668 ; 1n India May 3, 1881, No. 341; in Victoria May 12, 1331, No.8,012; in France:

" May 27, 1861, No. 141,752; ia Hnw South Wl.lﬂa June 26, 1881, No. 948 in Queensland June 30, 1881, No. 21/239, l.nd in

~ Wew Zaa!and August. 2, 1881, No. 542

To all whom it may concern:

Be it known that T, THOMAS A. EDISON, of
) Llewellyn Park, in .the county of Kssex and
‘State of New Jct sev, have invented a new and

useful Irnprovement in Electro-Magnetic Rail-

way Systems, (for which I have received Let-

ters Patent in Great Britain, No. 3,804, QAated
September 25, 1880; in Canada, No. 12,508,

‘Wlay:} 1681; in Vlctorm No. 3 012 dated May
12, 1881; m France, No. 141, :52 dat,ed May
27, 1981, in New South W’ales No 048, dated
June 25, 1881; 1in Queensla.nd No. 21/"99

542, dated Alwust 2, 1881 ;) and I do heleb} de-

claro that the followmﬂ' is a full and exact de-

scription O1 the sawe, refeleuce being had to

which applicatlon was 4 division of my appll-
cation, Serial No. 11,243, filed June 3, 1830.
The object of this invention is to furmsh
an cconomical system of electro-magnetic rail-
ways or trammways which, while usoful in any

traffic is limited to (,ertam seasons, or where

the difficulties or expense of grading render
ordinary steam-roads lmpmctlca.ble. -

To thisend the invention consists in a com-

ing the gencration, distribution, and utiliza-
tmn of _GILCUIC currentb as a niotive power
and in the novel devices and combination of
devices therefor, as more particularly de:

scribed and claimed.
In carrying my invention iuto effect the
rails of the track are electrically connccted,

so that cach line of-rails forms one:half of a

Furcmt For the traveling motor or locomo- |
“tive an .clectro-magnetic cngine 18 mounted

upon a suitable framo supported upon the
axles of the driving and other wheels. * This

motor is preferably a dynamao-clectric ma-

chino hating its rmatmﬂ' coil and 1ts station- |
ary coil in separate cncmtq It order that

—

[ the civeuit from one lma of ralls to the other §¢

be not directly through the wheelsand axles,

bhut be through the moter cach car is, 80 to

speak, electrlcall y cut in two by the interpo-
sition of insulating material somewherain its

structure, the poleq of .the motor being con- 55
! accted ono to each division, A preferable.

method is- to form the hub and flange of a

wheel of separate metallic parts, uniting them

by bolting each to a weoden web; whmh in-

sulates the two, whereby the hody of tho car 6o

and the axles are insulated from the track.
Contact-springs bear against the flanges or,
preferably, against hubs secured thereto by

.cross-bars or “thderq » whose outer ends are

bolted to the flanges. “These contacts are 65
counected to the brushes of tho motor,ono:to

| each, respectively through the reversinﬂ'-key |
':heremafter spoken of. - Upon each engine is

located a reversing-key, through- which the

“cireuit, . passes to the motor, whu,h may be 70

used as a brake in case of emergéncy, the re-

versing of the current acting {0 reverse. the

dlrecuon of movement of. the ‘motor, and

thereby more rapidly stop the car. "~ The op-

erative lever of this reversing-key iS 80 com- 75§

bined with a spring that it may be held ina

central position without any of its contacts
impinging on the other coutacts, and so act,
also, as a circuit closer-or breaket.
In the accompanying drawings Ishow more S0

in detail how this invention may be carried.

into effect. Itis to be remembered, however,:
that these details may be varied er equiva-

‘lonts used, and that therefore I do'not limit

myself ganerally in:such cases to the preclqe 8¢

'__det,alls thereoin illustrated.

Iigure 1 shows the source of elﬁctrlclty, tire
track and the vehicle in operating relation.

Tigs. 2 and 3 are views of the reversing and

circuit-breaking key, the latter ﬁgure bemtr 9o
a view of the bottom thereof. S
- A'is a central station, at “htch 18 located &

‘stoam boiler and engine, as shown, although

the niotor may-be.a. water or a.ny olher smt-__i' -

able form of motor. - 95 -

- I3 is a dynawmo-electric machme connected
with'and operated by the motor-engine. ‘L'he
poles of the dynamo are connected with the
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track-rails by conductors1 g, as shown. Cir-
Cutt 1s formed from one ling of rails to the
other and the current utilized as a motive

agent Dy an engine constructed as shown in.

Fig. 1, in which F is any suitable frame-work
suspended from the main drivine-axle.and
placed upon the other axle.

The wheels used under the engine-car are
constructed as shown. The flange I/ and the

hub M are.nade separatel y and connected by

a wooden web O, to which they are bolted,
the wheel then consisting of a meotallic hub,
a mnetallie flange, and au intervening wooden
or insulating web. DBy this means the axles
and body of the car are insulated from the
flanges and track and the current cannot pass
therethrough from oue rail to the other.

On the engine-car a spider or frame N is
secured to the flange I¥, s0 as to be in elec-
trical contaet therewith, but not touching or
forming contact with the hub M. Upon the
center of N is a boss n, on which bears a con-
tact brosh or arin I°. There is a similar de-

vice on the opposite end of the axle bearing
brush /. |

- The reversing and circuit-breaking key is

shown in Figs.2 and 3. Uand V are elbow-
lavers pivoted at @ and o', respectively, the
springs s and s’ tending to causge them to close
circuit normally on rand 7°.  V is connected
to P’ by a conductor, sucl as 20, and U is con-
nected to I’ by & conduector, such as 4. 7 and
r* are fixed contact-stops clectrieally con-

nected together by a conductor, such as 21,

and Ly conductor 22 to one terminal ¢’ of the
inotor-armature through a number of spring-
actuated circuit-Lreaking points 13 14 15 16,
to be hereinafter described. Between the le-
placed the operating-lever T,

¢’” of the motor-engine M E. Upon the under

side of T is a pin z, taking into a2 slot 17 in a

cam-plate W, pivoted at . The cam-plate W
1s moved as the lever T is moved by the ac-
Lion of the pir - in theslot¢. It is of such a
breadth that when standing in a neutral or
untilted position its opposite sides shall take
against pins « v in levers U and V and forco

the latter from their contacts, leaving the cir-

cuit open. Tlis position is clearl y shown in
Fig. 3, where the key is seen from its under
side. A movement toeither side, however, al-
lows one of the levers U V to make contact
withi 7 or 7’ anf the contacts between 100 and

102 or 101 and 103 to be established,asshown

in Fig. 2. \When one set of contacts is made,
the other set is broken, being controlled by
the lover 7T ‘
mediato position holds the circnit open at two
poicts  and +’. Thoreisa notchin its upper
end, and there is a spring-arm ¢, having a
caten fitted to lodge in the said notch, and
thus retain this arm T in this intermediate
Fosition, circuit being open, all as shown in
‘ig. 3. To guard against carelessness or the
Inattention of the person thus controlling the
movement of the car, I provide an antomatic

‘This lever. T when in its inter-

475,491

switch for opening the motor-circait when-
ever the speed of movement exceeds & certain
predetermined rate. Upon the caris mount-
ed a centrifugal governor Gr,driven by a belt
from the axle of the car. There is a vertical
spindle or rod 200, sliding in bearings, and
there are-two governor-balls 201 202,arranged
tn & well-known manner, as shown, to sepa-
rate upon an increased speed of rotation,and
the connection between this vertieal rod and
the frame carrying the rotating balls is such
that ay the balls separate under increased
Speed of rotation the vertical rod 200 is forced
downward. This is accomplished by making
the jointed frame If, carrying the balls, to ro-
tate freely upon the vertical rod. The lower
collar 204 on this frame enciréles the said rod,

but is held against vertical movement Ly at-

tachment with the main frame or casting X,

against & ring or similar limit-stop 203, fixed

while the upperccollar 205 on the rod 200 takes.

70

75

8c

85

totherod 200. Consequently when the frame

I is contracted by the separation of the halls
201 and 202 the rod 200 is forced downward.
The rod is lifted by the lever 17 under spring
influence. Thesefonrspringsorspring-fingers
13,14, 15, and 16 are normally in contact with
four fixed contact-stops. Spring 13 is elec-
trically connected by wires 22 and 19 throngh
the manuaily-operatéd circuit-changer T with
one terminal of the armature ¢’’, the fixed con-
tactof spring 13 is-electrically connected with

spring 14, tho fixed contact of saring 14 is

Q0

95

f10oe

conuected to spring 15, the contact of spring

15 is connected to spring 16, and_the stop of

spring 16 is connected by wire 23to the termi-

nal of tho armature-circuit ¢’. It will tius
be seen that the soveral springs and contact-
stops are in circuit in ‘series and that the

10§

cross-barattached to pivoted lover 17 isin po-

sition fo simultaneously lift all of these

springs from their contacts ‘and so break the

circuit at several points.. This makes a di-
vision of the sparking due to breaking the
circuit, and the spark at any break-point-is
therefore comparatively smali.. =~ =~

- g 1s the main driving-axle, upon ‘which is
mounted friction-wheel. G. Upon the shaft ¢
of the:tnagnetic engine is a friction-pulley e,
the'pulley ¢ and G not being iu contact nor-
mally. In a swinging frame f, pivoted at 0,
is mounted a friction-pulley i. .The frame f
being depressed bears upon e and G and com-

municates motion from eto G, the percentage

transferred being proportioned to the fric-

tional contact of ¢ upon ¢ and G.

In the operation of. this railway, current
gonerated at A'is conducted through the rails
of the track to the moving vehicle, thence,
via "N n'P24 U 101 103 T 19 ¢” aud ar-
mature-coils ¢’/ 23 16 15 14 13 22721 ' V
20 to P’ and through the wheel and rail on
the opposite side of the car, the motor act-
ing to propel the car. If now the lever T
be moved to a central position, so that ¢
catches and holds it, as described, circuit will
be open at points 7 7 and the motor will
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stop. If the lever T is moved fo the i |« of
its movement opposite to that shown in the
drawings, circeuit will be? it elamenf{s IV Nn 1’
21U+ 2213141516 23 ¢’ and armature-colls
c’f 191 102 100 20 P’ to opposite ear-wheel
and track-rail from that by which it entered.

Tho direction of current throueh the motoris

reversed with respect to that first deseribed

and the direction of movement of the arma-

ture is reversed. This acts to brake the ve-

‘hicle, whieh will first coine to a stop, and if

the reversed current be maintained the car
will travel backward. If at any time the
speed of movement becomes too rapid and if
the op” ~tor controlling the car fails to check
theray .advanceby manipulating the switch-
lever T, the rotation of the governor Gr will
depress lever 17 and the springs 13 14 15
16 wili be lifted from the contacts upon which
they normally rest, thus breaking the circuit
at scveral points, and by this means obviat-
ing the injurious sparking incident to break-
ing a heavy current of electricity, and the

motor being cut off from itssupply of current

at these break- -points will slow down until the
rctardation of the governor Gr allows springs
13 14 15 10 to resume their normal position.
Idonot herein claim, in an electro-magnetic
railroad-engine,thecombination,with theelec-
tric motor mounted thereon and the driving-
wheels thereof, of means for connecting or
disconnecting the two at will, whereby the
engine may be stopped by withdrawing the
power frovi the driving-wheels w 1tlmut stop-
page of th motor, as that is claimed in- an-
othetapplization, Serial No. 305,700, filed June

-9, 1891.
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Any patentable subject - matter herein
shown or described but not claimed forms the
subject-matter of my pending applications,
Serial No. 11,243, filed June 3, 1880, and Se-
rial No. 61 905 filed May 20, 1882 or the di-

‘VI‘HIOI]S the:eof serially’ numbored 395,700,

395,702, 395,703, 395 , 704, 395,705, filed Jlme "i
18‘]1

What 1 clmm, and debue to seeure by Let-
ters Patent, is—

1. An electrlc milwa r having, in combina-
tion, the following elements, to wit: a sta-
tionary dynamo-electric generator, a wheeled

veliclo traveling upon rails, au electro-dy-

namic motor mounted upon such wheeled ve-
hicle, having its field and armature coils in
scparato circuils, electrical connections be-
tween the motor upon the vehicle and said
generator, and controlling devices mounted
upon sawl wheeled vehicle for starting, stop-
ping, and reversing its movement, whereby
the movement of the wheeled vehicle ean be
completely controlled by a persen riding
theleon substantially as set forth.

. In an electric railway, the combination
0[‘ a stationary dynamo - electric machine, a

from the latter,

----.._______.r

wheeled vehicle traveling upon rails, an elec-

tro-dynamic motor upon said vehicle, electri-
cal conncetions between said motor and said

| dynamo-machine, a manually-operated con-

trolling device upon the vehicle for starting,
stopping, or reversing the movement of the
motor, whereby the movement of said vehiclo
may be controlled by a person riding there-
on, and an automatic cirvcuit-breaker in tho
motor-circuit, operated by vaxiations.in tho
speed to reduce the specd of the car when-
ever it exceeds a predetermined maximam,
substantially as described.

3. In an electrie railway, the combination
of a stationary dynamo-electric machine, a
wheeled vehiclo traveling upon rails, an elec-
tro-dynamie motor located upon said vehicle,
by which it is propelled, electrical connec-
tions between said motor and said dynamo, a
switch for reversing the direction of carrent
in said motor, and a circuit-breaker to vary
the current in said motor, automatically op-

erated by a mechanieal connectton bet\yeen Q-
rotating part of the vehicle and 'a rotating.

part of the circuit-breaker, substantially as
described.

4. In an electric railway, the combination
of a stationary dynamo-electric machine, a

wheeled vehicle traveling upon rails, an elec-
tro-dynamic motor located upon said vehicle,
by which it is propelled, electrical connec-
tions between said motor and said dynamo
and a circuit-breaker in the motor-cirecuit lo-
cated on thecar, having a number of contact-

points connected in series with each other,

whereby sparking at the break-points is ob-
viated, substantially as deseribed. .

5. In an electric railway, the combination
of a stationary dynawmo-bléstric machine, &
wheeled vehicle traveling upon rails, an elec-
fric motor on the vehlde, electrical connec-
tions between said motor and said dvnamo, a

controlling deviee ou the vehicle for starting,
stopping, a,nd reversing its movement, and
meauns for automﬂtlcally varyingthe speed of
movement, all arranged aubstantialhr as de-
seribed.

G. The combination, with an electric motor

mounfed upon and acttmtmw the car, of the

main driver-axle, a governor receiving motion

ranged to break or close tho cirenit at & num-
ber of points controiled by the governor, all

operating to break the circuit of the motor
siimaltaneously at soveral points upon the at-

tainment of a predetermined rate of specd
and avoid or reduce sparks in so doing, snls
Std.ntlﬂ") as sct forth.

THOMAS A, EDIs >

Witnesses:
THoMAS MAGUIRE,
JOHUN I'. RANDOLPH,

a.nd a circuit- bre&ker ar-
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