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Ay wll Wi it nuw COnCerm:

‘Be it known that I, JosErH R. FINNEY, of
Plttsbure,, in the county of Allegheny and
State of Pennsylvania, have invented a new

5 and useful Improvement in Propelling Cars |
by Electricity; and I do hereby declare the

following to bea full elefw, and erxct desemp-
tion ther reof. -' -

My invention 161’Lteb to the prq:)pulsmn of |
mlw’w cars by means of an electric motor the
~axis of which is connected mee]mmcmlly with |

the wheels, so as to turn the same, said motor

being: opereted by electricity supplied there-
-~ to from & main wire or other conductor ex-
15 tending-along the track by means of a branch

wire or eonduetor connectéd. to the car, having
A tl*”wehnﬂ or moving eonf"tet WIth the, %’le
main conduc’ml -

- To enable others SL]HGd in the arb to make
20 and use my invention, I will now describe it

- Dby reference to the fLeeompalnylng dmwmgq,
in which—

Iigure 1 18 2 pel&pe(,twe view of a street-

¢ar, illustrati ng the operation of my in Ventlen '.

25 the main conduetor of electricity, thearrang e-

ment of the source of the current, and thea

branch conductor being also shown. Fig. 2is

~a longitudinal vertical section of a part of the-
“car, and shows the position of the motor, the.

30 reversing and brake appliances, and the at-
t..«.whment of the branch conductor to the car.
“Fig. 3 is a transverse vertical section of the
~car, showing the motor-sustaining and power-
gk ansmlttme devices.

Hig.

- Fig. 6 1s a view of the bracket SLIStELlI’.lll’lﬂ the
main conductor, and shows the traveler Of the
‘branch eonduetor? partly in section.

form of main conductor. I‘lg.s 9 and 10 rep-

branch conductor. I‘w 11 18 a view of the

45 commutator and of the bmke. and. reversing
B Tig. 12 is a view of a modified |

appliances.

form of resistance. Figs. 13 and 14 are dia-

- grams showing how ‘[he cars- may be lighted
by electricity. Fig. 15 shows the connections |

N 50 between the blndmﬂ—%erews of" the commn‘m-

T

._\pphcatlnn ﬁled Tebru'lrjf 1.:: 1882.

- by brackets g, 1115111’11]6(1 from the poles or

Tig. 41is a ViBW ot two _‘
. 35 main Gonductms Crossing e‘wh other. i3
~is a plan view of the motor- sustaining frame.

At the end of ‘rhe bracket ¢ is an externally-
| smooth loop, ¢°, which will receive the con-
| ductor a, but Wﬂl afford little resistance to the

Tig. 71is ;
TFig. 8 is a ver- | they pass over a Spll(}e 1 the wire or over the

loops ¢~

resent devices for taking up the slack of the

(NO meﬂel }

| tor rmd the coils of the maunet, and bebween -
the latter and the shaft. |

Like letters of reference llldlC"Lte hhe parte
in each. | |
~ Along the side of or above the tmel{ &nd 53
as neaﬂly as possible p“u*%llel thereto, 1 e}ctend
upon suitable poles, b, or other supports &

strong wire or other S]J'Lped metalliec con-
_duetor, «, one end of which is connected with
a suﬂzab]e machine or other stationary sourece,

60
¢, of eleetmclty The other pole of the pro-
ducer is either grounded dlreet]y or extended
out on poles, as shown in Fig. 1. In the lat-

ter case the currentis grounded through other -
~cars on the line.
| motor- on the'car d is conducted thereto by
‘means of a singlé branch wire, ¢, which has a
,-movmﬂ or tr:aweh ng electrical contact with the
-malin conduetor, zmd extends .to and is con-

The current to operate the 65

nected w1th the cenmct -regulater ot the motor
on.the car. The moving eontact 18 obtained

| by means of a traveler, j? (which 18 similar in
“construetion to that deserlbed in Letters Pat-

ent No. 231,552, granted to me on August 24, -
1880,) lnvme one or two pairs of ﬂlooved me- |
tallic she'l,ves ~with spring - beamngs 12

{ mounted on the plate /7, for passing over the
‘main ¢onductor, and "preted socket, f*, for
‘the attachment of the branch wire e.

The

main conductor ¢ is -sustained on the poles b 8o

other support, as at ¢/, and which, if desired,

{ may be made of spring-steel to 1“'e,11eve the

strain of the traveler when St"bl‘tlllg suddenly.

passage. of the traveler,which runs easily along
the conductor, the shee,ves parting slig ohtly as

90_"

Mounted on the car 15 an eleetro 111&0‘1161310 |
motor, &, of any known and suitable eonstme—- |

“tion, the main shaft of which is mechanically

eonnected with and drives one of* the axles of g 5
the car. I prefertouse gearing, as it is more
reliable than other onnec,tlons and enablesa
better application of the power This gear-
ing censmts, preferably, of a pinion, A% on the .
sh&ft h, :zmd a gem- Wheel 7, on the car-axle 7 IOO




| 30 p 18 placed in contact with the rod 2 at the
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or on the wheel Je The eleetromotor B 1s pro-

~ vided with a commutator l, of the usual con-
struction, it being a ring or collar on the shaft
I, composed of seomental conductors 7', insu-
5 lated from each other by interposed layers of
non- couductlng material 7. -
The apparatus I use for governing the move-
ments of the car is as follows: On the platform

of the car are two pivoted levers, m and #.
10. The 1ever m 18 pivotally connected to an iron
| 1"0d m/, which terminates in a met&lllc block, I
The outer end of the rod m/, with its me-
lalllc bloek m’, extends into a longltudm‘ﬂ |
- groove, o, in a wooden bar or other insulator,
15 .0, whlch is fastened to the frame % by a P1v-
oted support, and extends to the motor-ecase
I’ opposite to the commutator!. The wooden
bar o is surrounded by a coil of wire, p, which

| 18 1115111&15@(1 thereby from contact with the rods
2n m' 7'y, but not from the block m?* which, being

| placed in the groove 0, 18 in 001113&013 Wlﬂl one'
or more coils of the wire p.  Thebranch wire |

_ ¢ 1s connected to the rod m’. A hole, ¢* ex-
tends longitudinally through the bar ¢o. The

25 1ever n 18 pivotally connected to'an iron rod,
', which extends through the hole o° fmd
through an insulated gmde, ¢, placed on the |}
end of the motor- -case &’ and termmates n a
commutator- -spring, #°. The end p’of the wire

.

rear end of the bar 0. The lever n is capable |
of several fixed pOSltIOIIS. A rack, r, is pro-
Vlded on the platform, havm*r five notche.&- 7
29 r* v°.  The lever n can be placed in anv
35 one of the notches at pleasure. The commu-
tator-spring #° can thereby be caused to as-
sumefive positions—two at-either side of a ver-
tical plane bisecting the center of the arma-
ture D in contact w1t]1 the commutator; and
o-the one entirely beyond and out of contact
~with the commutator. The first two positions

will cause the car to go forward, the second i

two positions will cause the car to 20 back-
~ward, and the fifth will open the e¢ir cuit and
45 cause the car to come to a stop. I regulate |
- the force of the current by means of the lever
m. - The coil p is a resistance. The greater
the distance the current has to pass over it
‘the less will be its force.  The current 1)3586% |
5o from the branch e by the rod m/, block w?,
- wire p, and spring %* to the commutdtm
- Tfig. 15 is a diagram which shows the elec-
trical connections of the binding-screws «® b° ¢
with the coils of the magnets A B C, and of
55 the latter with the shaft 7’. - In this view one
of the magnets has been omitted for greater
‘clearness of illustration. The wire ¢ ettends
“from the binding- -post.«’ around the cores of
~ the magnet A, and is then connected to the.
60 shaft i at a’. The wire ¢’ extends from the
binding-post ¢ around the cores of the magnet,
C,.and is fastened to the shaft 4" at ¢.. The_

eonnectlons of the magnet B are made in a
~similar manner. The Shatt h'is in electrical
65 connection with the metallic case 2* at its bear-

ings therein., The current 1)‘ISSQS f] om the

commutator over the motor coﬂs t0 the shaft |
k', thence by case I’ and metallic frame w to

‘the car-axle 4, and thence by the car-wheel j
to the rails, thus making a ground or return

.current; or the current may pass from the
motor- shaft through the gearing to the car-
axle, and thence by the car-wheel to the rails. .
To msure a more perfect ground-connection,

75

the rails being pla,ced in wooden stringers ¢,
the ends of adJ olning rails may be connecte(]
by a wire, §, eompletmg the circuit to- the

other pole of the generator; or, if deswed ay

ground-wire, s, may be nsed.
To prowde for unequal distances between

the track and the main conductor a, I make

use of a device described in my said Patent
No. 231,552, which consists of a hollow spool;

t, the axle of which is metallie, and is set on

1115{1]&‘[13(1 standards. Inside of the spool is a

coiled spring, . The branch wire ¢ is wound
around the spool to allow for any variation -of

distance - between the main conductor a and
the car. The inner end of the wire ¢ is con-
nected with the metallic axle of the Spool and
from one extremity of the axlea wire, ¢, which

18 merely the contmuatlon of the wire e, €X-

tends to the rodm’. The coiled spring ¢’ keeprs
the wire e always taut, but allows of its ex-
tension by unwinding it from the spool when

the car is removed farther from the conductor
«. Instead of the spring-spool ¢, T can use a
strong spiral, waved, or similar spring, &, of

Sﬂfﬁclent exten81b111ty to acecommodate the

unequal digtances between the main conductor

and the track. The branch wire ¢ is-covered

‘with gutta-percha or other similar coating, SO
as to permit the attendants of the ear to coup]e

1t to and uncouple it from the car with safety.
It is provided with a snap or other similar
cotipling, u, so as to be easily detachable from

the car ab pleasure This eouplmcr may be.

made at the spool ¢. It is useful in changing
the cars or shifting them to another track.
In many cases double tracks are used, and it
then will be desirable to have 2 nnm con-
ductor ¢ on each side of the w ay, and sep-
arate travelers for the same car when going in

opposite directions. When a single tlaek is
used and cars are required to pass each other.

at switches, the branch conductors may be de-
tached :md transferred to the other car, and

thus perinit the cars to proceed Wlthout Ppro-
viding switches for the tr ‘LTB]QI‘& to 1’)‘185 each

other o
~ In case of two 111108 of track crossing each
other at an angle, I have provided the follon -

0

o)

6o«
05
{00

165

110

115

120

ing means of permlttmﬂ the branch wire to

pass the crossing main conductor without de-
tachment: In Flo 4 the main conductor a is
6011131]1110118 but the Ccrossing main conductor -
«' 1s cut, as at «*, for the petssane of the branch

125

wire e. The conductor a 15 placed sufficiently

above the line of &’ to permit the passage un- .
cder it of the traveler f on the conductor « with-
out mterference. The ends of the divided
conduetor a are eleetmcfﬂ]y connected by the

.||Il 1

A e e | -
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frame j° to enable it to bridge over

285,352

' msulated plate » and brackets ¢’ v". The trav-

eler nsed on the conductor o has a long enough
the cut ¢
and pass it without falling through. The
brackets " v support the cut ends of the con-
ductor «'. = o _
~Toprovidefor a constant and reliable power-

connection between the motor-shaft I and the

- &xle or wheels of the car, T have placed the

~ electromotor & on a frame-work

or support, %,

nt

i tions,. 1t-1s necessary to make a short explana-
tion of the electrical connections of the com-

mutator to the magnets of the motor.

= %
e

Referring now to Fig. 11, the commutator ! 70

1s. composed of twelve segmental conduetors,
al a2 ad gt 1 OKE LS i 1¢ ¢e? ¢, which are in-
o e a a, b 00 b, and ¢ ¢* ¢ ¢, w vich arein
sulated from each other and from the bo dy of

the commutator-wheel by a suitable NON-Con-
ductor: These segments are clectrically con-

nected by suitable wires with the electro-

75 .

~which rests upon the axle-bars 1, instead of |
placing it on the body of the ‘car, where it

- would be affected by the action of the springs |
~of thecar. 1In the latter case, the springing
of the body of the car would tend to rajse the

magnets A BB ¢ of themotor. The wires from
« @ & o' all lead to the contact-screw «’, those
from 0" 4* b° b' to ", and those from ¢/, ¢, ¢’, and
c'to ¢’.  A'single wire from the contact-serews 86

“teeth of ‘the pinion /° either entirely out of

those of the gear-wheel +

. a8 to interfere seriously with the operation of
- the propelling devices.
18 used, instead of gearing, to transmit the |
power from the motor-shaft, the necessity of

- aninvariable distance between the motor-shait
~and the car-axle is equally

or to such an extent

apparent, as it is

'_.f;_(jlea,l‘. that for driving purposes such a belt

- must be taut, and that any mcerease or-de-
~erease of distance, cansed by the action of the

- gtrnetive of the belt or of its
“the car-axle. - | -
- Thé motor-supporting frame is composed of

heavy car-Lody on the springs, would be de-
ability to drive

the cross-bar &, which extends between and

- Tests upon the axle-bars w, and two or more
- angle-bars, I, one end of which rests apon the.

© bar b and the other upon the axle 7, being

- from the bearing 7

provided with bearings & lixtending up

- upper end for supporting the Imsulating-bar o,

tive pole of the machine or battery ¢ directly

- tothe ground, as is eustomary, T run the nega-
- Hyve wire —c¢ out onpoles b
~iine or section.

At a point, ¢!, between the

- Junetions of the positive wire - ¢ and the 1020 -
~tive wire —e with themain conduetor ¢, 1 place

~an insulator, which prevents
-~ Ing of the currents. |
- L will now explain iow 1 reguiate the
and reverse the direction of the car.

‘the currvent of clectricity.
- planation of these deviees

the short-cirenit-

Speed

In case abelt or chain _I

| nearest armatire.

- _ 18 2 Sfﬂlldiblfd, -7&':_I? ][;],Vi]]g e
- ball-and-gsocket or other pivotal Joint at ity

to one end of the.

To the clearer ex-
and their opera- |

@, 0, and ¢ leads, respectively, to each of the

magnets A B C, being connected to the coil of

the same. The circuit being closed by putting

the commutator-spring »* against one of the ¢

magnet A and causes its attraction by the
This produces a rotation
of the motor. The atiraction of the magnet
to the armature incrcases as it approaches 1t,
and is greatest when the axles of the two co.

‘ncide. - At this point the turning of the com-
mutator causes the spring to pass tfrom the ¢
T'he cur-

segment to one of the b segments.
rent then passes to the maenet B, which is

segments, the current passes by itswire to the 8 3

GO .

then the nearest magnet {o an armature, and 05

acts through it in the manner just described

1n relation to magnet: A, Now, it will be evi-
dent that if the connnutator-spri ne 18 adjusted
S0 as to leave the segments before the poing of
greatest power ol altraction of the magneds is
reached, and the current is thereby cut off
from the magnets, the speed and power of the

motor will be correspondingly diminighed, It
18 by such an adjustment of the commutator-

n* 18 dirvectly opposite to the middle of the ar-
mature D, As shown, Fie, 11, the lever is iy

the »* noteh, and the eireuit has just cloged

with the magnet I3 by theentevingof the rollex
2* on the end of segment . The distance the
magnet- 3 has to move in order that its axis
shall coincide with the axis of armature I, it
taken on the same civele as the periphery of

the commutator, is exactly equal to the length

eive the motor its ereatest speed and power
with & given eurrent when turning in the di-

100

~ Wwhich, being subjected by the attachment of spring that I am enabled to increase or de- 105
~the bars m a2 to the platform to the Spring | erease tlie speed of the car without chang- |
- aetion of the car, requires to be pivoted so ing the foree of {he carrent supplhied to the
‘that the (tmmnntﬂ-tor'—-splﬁing'n"”'nm}r' always be ! motor. |
. contact with the commutator. o The commutalor-spring #°, provided with a
L propose to place my source of power ¢ | friction-roller, #, is placed on the end of a 110
~ at the middle of the line, or, in case the line iy shiding bar, ¢/, which is operated by a pivoted |
- of sufficient length to require more than one | lever, », on the platform of the car. The le-
source of power for its proper and cconomical | ver n is fitted into a rack, », having five
~operation, in the middle of a. section of the notches, » 2* 9" ' )3, When the lever n is
~same. 'LThen, instead of connecting the nega- | placed in the noteh 2%, {he contactof the spring 115

120

| | I'have | of segment ¥, and consequently the cireuit 125
~arranged the commutator Spl'illg O SPrings so | will not be opened by the roller 2 passing
- that 1 ain able not only to start, stop, and re- | from the segment &° until the point of greatest
- Verse the car, but also by the same mechan- atibtraction is reached and the eurvrent is util-
~ I8 by whieh I effect {hese operations to vary | ized to its greatest extend. The noteh o then,
. its speed without mcreasing or diminishing | is the one in which the lever » should rest to 130
D5
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rection of arrow 1. By Shlﬁ)?lnﬂ the lever to
‘notch 7, the 1‘01161‘ n® 18 brouﬂht 1hto contact

with segment ¢*, which closes the circuit with

magnet C. The magnet C, being nearest to ar-

mature (1, 1s attracted thereto and turns the

motor in the direction of arrow 2, or the re-

verse of the first direction and at tull power.
The notch e, then, is the one in which the lever
n should rest to reverse the motor. By shift-

ing the lever » to the ' notch, the roller is.

brouﬂ*ht into contact with the Sen‘ment at such
! pomt that it will passover 111’(0 the next seg-
ment before the magnet reaches the point of

vreatest attraction, and hence the motor will

lose in power and velocity to the extent of
such premature opening of the circuit. To

illustrate, refer to Fig. 11 and take segment o’
and. magneb B, used in the first lllustmtlon

- Phcmfr the 1ever n in the noteh 4 brmﬂs the

2C

roller »*in contact with the commutator a,t the

“point x in the segment ’. This closes the cir-

cuit to the mwuot B. The cirenit will con-

tinue closed unbll the turning of the eemmu—

tator brings the insulator P to the roller »

and then it is openced and the current ce: ASCS
to zwt on the magnet B. While the distance
r % was covered by the roller #°, the magnet B
advanced to the broken line ?/ Yy, the circuit

-opening before it had reached the point of

.

oreatest attraction. The circuit is closed to

magnet C by the segment ¢ coming under the

 roller 2*, and will continue so closed while the

39

roller passes the entire length of the segment¢’.

During this time the magnet C is being acted

upon by the current, fmd its center wll pass

from brolen line 2 ,z'to brokenlinez’ . When

the eircuit 18 ol)emd by the roller »° passing
from segment ¢ to segment «?, the point of great-

- est ‘Litmctmn has not been leached rmd CO11-

4.0

&5

50

sequently there is a loss of power and velocity:
This operation 1s repeated at the passing of

every segment. T'he magnets are in circuit
only when farthest from thelr armatures and

at the pomts of least attraction. Thus the |
noteh 2* 1s to be used when it is desired to run.

forward slowly. The same operation is had
when the lever 18 placed in the noteh #%, ex-
cept that. the direction of the rotation 15 re-
versed. Placing the lever n in the notch
puts the roller n“ in contact with the commu-
tator at the point «°. This causes the motor

torun backward at reduced power 'md velocity.

Puttmn the lever » in the noteh 9° eauses the
roller »* to be thrown out of contact with and

~away from the commutator and opens the eir-

cuit.

The devices just desc-rlbed require no skill

~on the part of the operator, as all he hasto do

6_Q.

' sufficient to start the car, it may be done by

is to move the lever n, and it may be safely

left to the avers age car-driver. In cmqe the |

power obtained a,t the notches #* and »* is in-

placmﬂ the lever n for em instant in the notch

¢ ory®, and ’rhen Shlftmg itinto the desired half-

way notch r*or+°, A further regulation of the

1 increasing the nmnber of the intermediate
notches and shifting the lever accordingly. In
case the leak permltted to pass to the motor-
by the resistance p is not sufficient to propel 7o
the car uphill or when heavily laden, the
amount of the current can be increased by re-
ducing the resistance by moving the contact-
block m? toward the motor. This will have
the effect of reducing the amount of the cur- .75
rent obtained by other cars on the line, there
being a given quantity supplied to the main
conductor but this excess of current is nof
constant, beeause when the necessity is past,
as when the ascent has been made or the locul 80
reduced, the attendant of the car, by iner eas-
ing the 1‘631stfmce reduces the lmk 1o its nor-
ma,l volume,

In case it is desired to 1] ﬂ'ht the car by clec-
tricity, I do it, as shown in Fig. 13, by means 8=
of a leak- ere ¢, which -is electrlcally ¢con-
nected to the bra,nch wwe e, and runs thence
to the axle i. A Lme, ¢, of any desired con-
struction, is phced in the circuit, and adjust-

| able 1e81smnce ¢' is placed either “LbOVG or be- go

low the lamp to regulate the bl/e of the leak.

In Fig. 14 T ShOW the hnht ¢’ arranged in a
shunt, with a resistance, ¢!, on the wire €, of
511[[1(,1611’5 power to dbﬂ(_,(:b Lhe required por-
tion of the current to makethelight. Inlike o5
manner any desired number of lamp% may be
placed in the ecar or in the train.  In the lat--
ter case the ere ¢ shall act as 2 main wn*e
and leak- W11‘es e, containing the lights ¢* a,nd |
a resistance, ¢t w111 be run off from 1L toground roo
or to a return wu'e as 1llust Lted in PIU‘S 13
and 14. =

The tmm of the resistance p 111.:w be var 19(1 |
at pleasure. In Fig. 12 I have shown a form

which is more effectn*e and desn""bble than th..lt 105
‘shown in Rig, 2. -

I1f it is desn‘ed in the operation Of a train of -

cars, to have a bepmmte motor to each car, it
-can be done by extending the wire ¢ alonﬂ :
through the train and 1‘111111111g&branch orleak 1 10
wire down from it to the motor in cach car.
Thus the current would be further divided.

To 1nsure Lh(, certain withdrawal of the con-

tact-roller »* from the commutator /, I have
provided a stripper, »', which is a flat metal- 115
lic conductor fastened to but insulated from
the motor-case, and extending nearly to the
eommutatm* and just under the p&th of the -
roller #*.  Then when the. roller %° is drawn
back by the shifting of the lever n to notch 120
7*, 1t will encounter and leave the commutator
111)011 the upper surface of the stripper »'. -

In order to store for utilization the electric-
1ty passing over the conductor e when the car .
18 stopping,which electricity is in excessof the 125
amount supphed to and not needed by other
cars on the line, I extend a conductor, #®, from
the commutator-spring »* to an accun:mlator
or secondary battery, »°, of the ordinary con-
| struction, - where 1t is stored. This batteryhas 10
| 4 ground wire, n', which leads to the motor-

‘speed and power of the car - May be made by | frame o, mtld ﬂ*roundq the b'wttery w through' '
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. the frame, axle i, and wheel /. -When the con-

- . tact-roller ¢° is restored to contact with the
~eommutator 7,the current in the battery n flows-

back-over the wire #*into the commutator and
operates in:-connection with the current from

the conductor e, the resistance of the motor

. being less than that of the battery #'. When

~contact-roller n’is passing over the"-iilsulztting'-;

strips I*-of the commutator, the current is di-

10

verted to the sécondary battery over the wire

- receiving and discharging. -

In Fig. 8T have shown a main conductor @ty

of diamond-shaped bar or strip of metal, of
suificient stiffness to sustain the pull of the
traveler in passing around curves or in mak-

Ing a semicircular turn at the end of the line

or track, in order to pass onto the return-con-

~ductor. A main conductor of wire will not

20

- face of thetrack has been employed as the main-
conductor. However well these May answer
for elevated, underground, or inclosed rail-
ways, they are not adapted for use upon sur-

rod of suitable shape is employed.

retain a circular shape, and hence a metallic

Heretofore, in electric railways, either an

Insulated rail or awire arranged near the sur-

face tracks erossing roads and streets, and for

- street-railways, because of the danger to life
39

1n erossing the conductors, and the difficulty

~of preserving the insulation in slushy and
~ Jouddy streets. These objections,which prac-.
tically destroy their utility, do notexistin my
invention, in which the main conductor is

placed overhead, so as not to. interfere with

street traffic and torender it impossible for ac-
- cidents to arise. The cost of operating such.
~ aline will be less, as the insulation can be per-
~ fectly preserved, and leakage is 1mpossible.
40 clarl.

- secondary battery with a motor and primary |

b

1 do not herein claim the ecombination of a

- Tattery or generator, as I reserve the same for

|||||||

43

a separate application. N : o
- What I claimasmy invention, and desire to |
secure by Letters Patent, is— -

.._' B

: ||!i .
I

~of a battery or other generator of electricity,

‘%, 80 that the secondary battery is alternately '
B

| with the commutator,
the purpose specified.

ok

- Witnesses: =~ S
' JOHN S. KENNEDY, -

an overhead main conductor, a branch - con-
ductor connected to a car, and having a travel-
ing contact with the main conductor, an eléc-
tromotor mounted onthe car and power-trans-

mitting devices connecting the motor-shaft to

and for the purpose specified. N
2. Incombination with a car-motor operated

by aleak or branch circuit from a main cir-

cuit, an adjustable resistance placed in said

branch  circuit -and regulated by a lever or
equivalent device placed on the platform or .
other accessible part of the car, substanti ally

as and for the purposes described.

3. The combination of an electric generator,

an overhead main conductor, a branch. con-

ductor having traveling contact with themain

conductor, a resistance, a car, an electromotor

mounted on the car, and power-transmitting

devices which connect the motor-shaft with

as and for the purpose specified.

1. The combination, in an electric railway,

‘the wheel or axle of the car, sub.stanti:zi;]lyfas -

53

60

the wheel or axle of the car, substantially as

4. The combination, with a commutator, of 7o

a movable commutator-spring and a stripper-

to lift the commutator-spring from contact

substantially as and for

5. The combination of a continuous main

conductor, having a traveling branch conduct-
-or, with a crossing main conductor cut to per-
it the passage of thesaid traveling conductor,
and having an electrical connection between
the cut ends around the first-named main con-
~ductor, substantially as and for the purposes

described. . : - _
In testimony whereof I have hereunto set

'my hand this 19th day of J anuary, A. D. 1882,

~ JOSEPH R. FINNEY.

~ T.B. KERR. *
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