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ARCIIIBALD II BRI\TTNELL OI‘ TORO\TTO CANADA

ELECTRIC PROPULSION OF CARS

| E:PECIFICATION formmg part of Letters Pa,tent No 557 960 da,ted AprlI '7 1896’
| Applmatmn ﬁled Mmy 1, 1895 Senal No, 547,774 (No model) '

To all whom it may concern.:

Be it known that I, ARCHIBALD II BRIW-:.

NELL, of the city of Tor onto, in the county of

Y(nk in the Provinee of Ontm io,Canada,have
L 11]\?611’[86[ certain new and. useful Impmve-.
~+ mentsin Electric Propulsmn of Qars of Whlch_'
-- - the following is a specification. = - .

- My 111vent1011 relates to 1mpwvements in
“electric plopulsmn of cars; and the object of |
the invention is to devise a simple; efficient,
- safe, and economical system in which thelu
- willbe noground-current, practicallynomag-
~ netie leakawe no overhead poles with ex-
- posed wires, and consequently no short eir-
cuits, no p0851b111ty of burning out, and in.
" which- any desired voltage may be used with-

| ~ out danger; and it eonmsts es&,enually, of a

~system in which the motor is composed of |
~drum-armatures connected to the car-wheel
_ feld-magnets located at requisite.

~distances apart between the rails of the track,
-~ thedrum-armatures being designed to bem.:w%
- metically brought into 101111:1 contact. Wlth
- the field- maﬂnet% succeﬂswely, S0 as to draw
thecarfor W.‘ELI‘d orrearward, asdesired, switch:

.20

4@

“axles and of

reduced scale, -

- ?:oljemted by the travelers on the car.
~ .~ is an end view of the plate chain.
~across-section through the chain, showmﬂ the |
~ manner of fastening on the leather wrapping.
" Fig. 5 isa qeetwnal plan through thelinea b,
. Fig. 6 is a detail of an alternative |
o fmm of E:W*lt('}]l opm :;Ltmn mechamsm and
ER Lmvelels | . .
.~ In the drawings like 1eLtels and numelaqu
- of reference 111c11cate COIlGSpODle 1:)31 ts in

E o

- mechanism being also pmmded for th1 owing |
. the current into and out of the field- maﬂ*nets
- and the parts being otherwise constructed as

-~ hereinafter more particularly explained.
30 Iigure 1 is a longitudinal section Lh:r'ounhf
~a car and portion of the road-bed on a much-
Fig. 2is a plan view showing"
- the major portion of the trucks and the ar-
‘rangement of the magnets and smtch boxes | -
-in the road-bed. I‘w 3 1s a cross-section
| - through theline e f, Flb
DS tudinal section of the sw1teh bo*{ through the_'

- line o b, Figs. 3 and 5.

tive view of the yielding contaoh~plate chain

Kig. 4“ 18

I‘lﬂ 4.,

each figure.

‘ends of the axle

- Fig. 4 is a longi-
Fig, 4* 1s a perspec-

Fig. 4°

- Als the body of 1110 car: ]) the cr oss~—11m- ..j
betq C ‘rhelonnltuduml umbels, D the 1’0111--..J the mllels

wheel t1 uclzy—ﬁames, E the outet' two-wheel
truck-frames, and F the central two-wheel

truck-frame. The four-wheel truck-frames

are pivoted on the cross-timbers B by the
, and portion of the weight of .
the car 18 suppm ted through them upon the =
(See Figs. 1and2.)

king-bolts B’

semlelhptwa,l springs B?,
The trucks E E serve also to bﬂppﬁlt portion

5:_5'

6o

of the weight ef the car by means of the ellip- -
ticalsprings E', which have journaled between

them and on the top of them, on the cross-rods

E?, the roller E3, upon thh the end cross-
'-plates B3 rests.
‘weight of the car is Supported upon the cen-

The remaining portion of the

fral truck F by the rollers F', which are se- |

cured onaspindle journaled in bearm gs upen‘ -
| the top of the elliptical springs F=2. -
G are the drum - armatures, which are se-
cured in pairs upon each of the axles II.
EKach pair of urmatures is secured to each axle,
one toward eachend and equidistant from the |
All the drum-armatures
are of the same diameter and are equidistant R
from each other throughout thelength of the - -
{-ear and approach in close pr oxlmltv to the

7o

75

surface of the road-bed, so as to have a.roll-

ing contact upon the hmsecshoe field - mag- .
.nets I, the ends of the cores of which are pr ef-
| %elably exactly the same width as the periph-
eral face of the drum and are arranged to
come exactly in the path of the same as the
drums are attracted to the ends of the core,
‘as hereinafter more partleu]arly e*zplamed

The end trucks E are connected by trian-

‘gular plate J to the four-wheel tr ucks, one

apex of the triangular plate being pwotally

connected by a bolt 7 to the tmeks D, and .
the other apexes being securely held 130 the
- As the

cross-bar of the tr uele; E by bolts 7.

3o -

90

trucks are at a short dlstfmee apart, this ac-

tion permits of the free swing of the end trucks

as they go ar ound a curve, the roller E°serv-

ing still to partially support the car as it

moves over the cross-plates B>

The central truck F has two SLIbSt&Iltl&Hy. f

triangular frames K, located opposite each

otherin the central portion of the frame. The

frames K consist of an upper and lower plate
in which are journaled the friction-rollers k.
(Shown par tla,lly by dotted lines and fulllines

in Fig. 2.)

K'isa rod Wthh extends thr ough

I00

The fmmes K are pwotally con-..
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nected by bars K* to the pivot-bolts %’ at the
inner ends of the trucks D. The rod K'is
supported in eyebolts k° within the openings
of the frame I, as indicated. It will thus be
seen that in going around a curve, as indi-
cated in Fig. 3, the central portion of the
frame—namely, the triangular frames I and
connecting-bars K*—will be permitted a lon-
ogitudinal extension through the frames I,
being caused to move inwardly, the friction-
rollers passing along the bar IX'.  When the
car reaches a straight portion of the traclk, it
will be readily seen that the frames X will
move outwardly. |

L. 1s a metal rod extending fromend to end
of the car and connected by a universal joint
| at each end to a square bar-socket L'. (See
Figs. 1 and 2.)

L?isarod which extends into the bar-socket
I.” and is connected by a universal joint I to
a spindle 2, journaled in the bracket 55, se-
cured to the bottom of the car. |

[t is a bevel-pinion secured in the outer end
of the spindle 2. The bevel-pinion I* meshes
with the bevel-pinion P, secured on thelower
end of the rod [°, Whleh is 1)1"0?1ded with a
crank-handle /"

The rod L is umversally ,]omted and 1s sup-

ported at intervals in bearings M, secured to

the central portion of the truck-frame.

N are double-arm travelers pivoted on the
rod n, journaled in the hanger-bearings n/,
secured to the bottom of the truck-frames.
The rod 7 in each case comes directly under-
neath the centel of the axles. The double-

arm travelers are profembly 131*0V1de(1 with
friction-rollers n? and are connected at

end by chains n? to the rod L., The double-
arm travelers are placed in such position
throughout the length of the car that the
chain atmched at the same end of each trav-
eler throughout is partially wound upon the
rod L, so that all the corresponding ends of
the travelers are raised. The lower end of
each traveler when in working position is al-
ways in close proximity to the ground. The
upper ends of the chainn®are Wound around
in the reverse direction on the rod L, so that
when the crank-handle I” is turned one end
of the pivoted traveler will raise and the
other lower.
tal, itis out of the working position. By turn-
1nﬂ the crank-handle still more the opposite

end of the traveler to that shown in the draw-
ings would Dbe thrown down in proximity to

Lhe oround.

The end of the traveler which is in close
pmumlty to the ground operates to propel
the car in the dir ec‘mon to which this end is
downwardly inclined, as will be understood
from what is hereinafter described.

The travelers operate the switch mechan-
ism contained in the box O, the peculiarity

of construction of which and the operation of
the SWILch cont.:uned Lherem SO0 as to throw
the eurrent into the ﬁeld -1AaL nets Ishall now
describe.

each |

When the traveler is horizon-

The upper part of the box O is comprised
of two circular flanges O’ and O which are
integrally formed, abut each 013]161', and ex-
tend beyond the width of the rectangular
lower por tion of the box, as indicated by full
lines in Ifigs. 3 and 9.

0% is a circular metal pla,te which fits with-
in the circular flange O’ and is provided with
a downwardly- exbendmﬂ“ vertical 1*11’10-ﬂanﬂe
0, which fits within an ..«,umular recess o' of a
nleatel‘ width than the flange. Between the
inner and outer sides of Lhe vertical flange o
and the sides of the recess I insert a mbber
or flexible tube-packing o0®, which 1s pressed
nearly flat when the Vertlca,l flange is inserted
in therecess,and thus serves to form a spring-
packing which is perfectly water-tight. The
plate O3 I fasten down by screws 0g which
extend p.-;wtm,lly into the edges of the flange
O’ and partially into the cucu]m* plate O”
The ecircular flange O? has a ring O* fitting
within it, which hf:m a downwardly-extending
flange 04 fitting within a recess 0° in the
ﬂanne O°
| o" is a ecireular piece of leather or othel
flexible material formed up, as indicated, and
completely covering the circular opening
within the ring O The recessed edges 07 are
held within the recess 0° by the down wardly-

extending flange o*, forming part of the ring
0% 80 {hat the opemnﬂ is perfectly water-
tlﬂilt "

0% is a cap-plate formed in two parts, the
concentric edges of which extend over the cir-
cularflange O’3 The straight passage-way O°
1s for med between the two portions.

O71is a circular plate with a convex top,

which fits within a corresponding space

formed underneath both portions of the cap-
pl&te O V

P is a plate-chain bridge pivoted by the
trunnions p at each end in elong oated holes p/,
formed underneath the cap- pla,tes attheedges
of and toward the ends of the passage-way 0.

The chain P is comprised of several links T,

which have upwardly-extending sides pz
ILach plate is connected to its adjacent one
by trunnions p?, which fit into recesses p* in
the adjacent plate.

I’*? is a flexible yielding cover, of leather or

other suitable material, which is brought un-

derneath and up the sides of the chmn I

throughout its ]ennth and 1s fastened by

means of teats p°, which when the leather is
being put on are ‘bent down in the position
shown at the left- hand side of Iig. 4* and at
the right- 11&11(1 side of Tig. 4°, ‘the points of
the Leat% 7° extending throunh the leather,
which is forced over the teats. When the
leather has been placed in position over the

teats from end to end, such teats are bentup

into the position shown at the right-hand side
of Fig. 4* and at the left-hand side of Fig. 4°,
so that the outer side of the teats are flush
with the outer side of the leather. Theleather
covering P?, formed and secured in position

| as ELbOVB descrlbed is for the purpose of pre-
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IO

20

o  .13111011011 1t, two 0.:111)011 1011@15 t2 one: fmt e&ch-
. side. |
U U'are C_[U:{Ldl zmtal contaet-plates beem ed'"
E at the bettom by the screws v and %' to insu-.
lating-plates w? and v, Seculed to the. bott()m:

oBBT960 g

S j;ventmﬂ any fmewn mattel ﬂettmn' down in.
- the passage-way O°and yeb permlt of the free
‘upward and downward movement of the chain
as caused bv the t1 swele] , ab hel emaftel de—

sceribed.

- Qisa plate secured on. the tOp of the vel---
tlea,lly-movmﬂ block Q' by means of abmckeb.
- g; bolts ¢
© pivotally connected by the. links Q? to the ver- |
tical block Q3, which 18 bolted to ’the c_ude of |
the rectangular box or casing Q. |

and q°, as shown. The block Q1

R is a spiral splmﬂ' connected at the up

‘There are two pairs

side of the blocks Q' and Q>

- of links, or, more properly, levers %, extend |-
“beyond the pwotal connection tothe bloek Q

~the ends being pivotally connected by a.pair
of links S to the short arm of the lever T,

25 pivoted on the. pin {, extending out from the_._
~ bracket T".

terial and has pivoted on a pin ¢ "extelldmﬂ

| Qf the box.

i
- .:I_:--;U: is farther from the strip

2348 an msulatlnmbloek secur ed by a EaGl ew |

u* to the quadmntal strip U’.
1t will be noticed that the C_[UEL(II a,ntal Stll
U at the lower

~ portion and that i In the dip, where it recedes

~ from the strip
' '”*eoutmt block U = - |
Upon the end of the 1011@ arm of the 1eve1 |
JII I secure. semﬂoop-slmped metal contact-
stups 1%, which are designed to be succes-
- sively br oun*ht in contact fr om bottom to top
with the eommumtm-seeuons V of the resist-
- ance-coil V', which are connected. to them as
.. shown.
- quadrantal form and are seeumd to the 11]511-

40

The commutatm sections - are 1n

- }h,tlng standard-plates v.

o iwo lower eommut&tm sections. on each side
~and have wires 2 passing from the one séetion.

are h01seshoe ma;ﬂ'netm thh bndfre the

-~ to the othel amund the horseshoe- magnets.

- I'hese magnets v’ are designed to blow out
the arc forr med by the loop- sha,ped metal con-.
~ tact-strips T2 between the two lower sections
- as they descend, as hereinafter explmned
.. The mafruetm lines of force passing from:
‘the pomtwe to the negative pole of the mag-
net produce a rapid current in the atmos-
~ phere atright angles tothe course the electric
eurrent would ml{e between the two contact-
points and by this means blows out the are.
~In other words, the electric current is broken
from its point of contact and cannot act upon

“_  s

6o

~ the particles of atmospher e, and conse qu ently

o 03,1111013 f01u1 an arc.

_. per
end to the hook ¢ attached to the vertical |
block Q?, and at the lower end to the hook gl :
‘attached to the vertically-moving block: Q.
| Q‘l is a buffer secured to the bottom of the |
- c,&smg, and 1s designed to limit the downward
~throw of the block Q.

of links Q, one of each pair extending on each

| 'the bmken sectmn of the conduit 4 5.
‘branch wire 6. leads from the wire 3

~The. level T is of 11151_11&131110* ma- -

T es.istance coils V.

'e‘iacﬂv sumlam
It will now be seen that When the tr&velers%'
N are in the position shown in Fig. 1, and
p.:‘ when the friction-roller n? of each tlavelel-
reaches the circular divided
-passes along the pagsage-way O%it being in
close pr oxuzmty to the ground will ride upon -

U, T secure a bevel cmbon{
- | the chain bridge and press it downwardly,

“posite su:le 130 that shown in Fig.
the commutator-sections and leSIStd]lCe colls,
“thence by the loop-shaped stripsT? to the posi- -

through the other

2 and 3are the posﬂuve and negative wires
‘of the main circuit; which pass throuwh acon-
‘duit, preferably comprlsed of boar ds 4 and 5,
__placed together, as shown:
~of the hor seshoe-mawnet Iisinclosed byacas-
“ing 1', which ettends around the bottom and
‘two 'E’.ldeS of the lower portion of the magnet - -
s | and up as far as the inclosed magnet- coﬂs 1%

~The bottom end:;--

T

I? are eloss-ba,ls with convex inner sides

2* arebolts securing and binding the casing

f1 om. bccomlnﬂ rusted.

_. extendmﬂ' across the corners of the core of the o
magnets on the inside, and ¢ are lugs formed -
‘parallel to these cross-bars on the casing I'. o
8o
and ‘cross-bars tot,ether S0 as to keep the cas- =~
'_mﬂ close up to the core of the magnet.
- Between the cross-bars I® is an open space N
-above the core of the magnet, which T pref- -
-erably fill with pitch or other insulating and 85
._waterproof material, so as to pr event the core
‘The lower pairs | : |

In Fig. 4. the negative wire 3-is shown in- _ﬁ

to ﬁhe

A

binding-screw u, securing the bottom of the

side through the tubular. conduit 8, magnet-

the wiring leading from the positive wire 2 is
(%e Figs. 3, 4, and 5.)

| quadr anta,l plate Uon thls side of the level M L
A wire 7 leads from the binding-screw ' at_ S
the bottom of the quadrantal plate U'on this .
__ 95 .
| coil I7, back through the conduit £ to and
{ throu ﬂ*h the several ¢ commutator-plates Vand =~

Upon the opposite side .

plate O° &md.'_. -
o5

thereby throwmﬂ' down the vertical block Q', - o

tilting the double arm Q° onits pivot, ther eby

throwmn up the long end of the lever 1T over
the commutatm-seetwns and atthesametime =~
throwing the carbon contact-rollers 2 against =~ |
_the C&lbOIl contact-blocks U2 thus electl ically -
| bridging the quadrantal plates Uand U'from
the peuod that the rollers #* reach the carbon .
blocks U? until the lever is thrown its full
swing, thus gradually throwingin the current -
“through thecommutator—sectlonsV The cur- ~
rent; will passduring this period from the posi-

tive wire 2 thr 011*:-11 the wire 6, quadrantal
‘plate U,contact-r oller 1, quadra,ntal plate U’,

120

wire 7, through. the. maﬂ*net coils on the op- =

4, back to

1.25 ,' |

tive commutator-sectionsand r esistance-coils
V and V', respectively, thence by the wire 7

magnet-coil, then back to.

the othel quadrantal pl&te U, cmb(m roller 2, -
and quadrantal plate U and wire 6, to 'ﬂshe
‘negative wire 3, as shown in Fig. 4.

130
:The effect -

of the current. passing thmugh in the course . - .
above described is to magnetize the: ecoresI .
‘and cause ihem to e‘v;elt a maﬁnetm pull upon -
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the drum-armatures G in immediate Prox-

imity to the left of such magnet. In this in-
stance the acting magnets would be the third

from the left, as shown in IFig. 1.

The operation of the successive travelers ¢
from left to right in throwing in the switch is

exactlyidentical,and the drum-armatures are
so spaced in relation to the magnets that the
switeh mechanism between the magnets, two

at a time, will successively cause the magnets

I to exert a pull upon the drum-armatures

from left to right, so as to cause the car to

travel in the direction indicated by arrow.
When the travelers are tilted in the op-

posite direction, it will readily be understood
that the operation of the switch mechanism.
for magnetizing the magnets will cause such -

magnets to exert the samepull in the opposite

direction, and thus propel the car in such di-

rection.

In Fig. 6 T exhibit an alternative form ot

travelers, in which I provide horseshoe-mag-
nets W ,secured to the double-arm traveler. A
perfectly-plain circular top O, flush with the
road-bed, is provided to fit within the circular
flange O=. |

Instead of the mechanism shown and de-

scribed as to the former figures used 1n con-

nection with the rollers on the traveler L pro-
vide the following::

X is a hinged plate, preferably cf soft iron,

pivoted at one end at z and having a-stop &'
underneath the opposite end to prevent its
falling too far.

2? is a rod conneccted to a lever o°, pivoted -

at k.

Y is a mercury-cup situated underneath-

the bent end of the lever .

i a bent strip which extends into the
mercury-cup at one end and under the bind-
ing-serew/’ at the other, which binding-screw
igssecured toaninsulating-platey®. The bind-
ing-serew is connected by a wire y* to a so-

lenoid Z, and passes out therefrom to the posi-

tive wire 2, as indicated by the partially-full
lines and partially-dotted lines in this figure.

1/ is a wire leading from the negative wire
3 to the end of the lever a”’.

The plunger z of the solenoid is connected
by a link z' to the lever .

The operation of this magnetic form of
switch mechanism is as follows: As the horse-
shoe-magnet comes into proximity with the
circular plate O% above the hinged plate X
the said hinged plate is caused to rise, thus
throwing the end of thelever ®into the mer-
cary-cup Y and completing the -circuit
through the wire v*, the solenoid Z, wire /7,
binding-post ', metal strip v, mercury-cup Y,
lever &%, and wire 7° to the negative wire 3,

thus causing the plunger of the solenoid to

move downwardly and throw the lever up-

wardlyin the manner hereinbefore described,

s0 as to throw the current into the horseshoe-
magnets I, which will operate in the manner
set forth to attract the drum-armatures and

ries of

cause them to have a rolling contact over the
ends of the cores of the magnets.
- What I claim as my invention 18—

comprising a motor, the armatures of which

1. Asystem forelectrical propulsion of cars

<

consist of a series of pairs of drums connected

with the axlesof the carand the field-magnets
of which are located in the road-bed and sub-

stantially flush therewith and are designed to

exert a magnetic pull on the drum-armatures: -

through the current successively switched

into them, so that such drum-armatures will

have a rolling contact over the magnets as and
for the purpose specified.

2, Asystem forelectrical propulsionof cars

comprising a series of pairs of drum-arma-

which are substantially flush with the road-
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tures secured on the axles of the car, which
“are located equidistant from each other, a se- -
eld-magnets the tops of the cores of

bed in the paths of the drum-armatures and

are; equidistant from each: other & series of
travelers. pivoted directly beneath the axles

of the cars and designed to coact with a com-
mutator-switch suitably inclosed and having
the top substantially flush with the road-bed

to close the main circult through each field-

Q0

magnet as the drums approach the ends of -

the cores as and for the purpose specified.

3. The combination with the magnets situ-
ated in the road-bed and substantially flush

therewith and the armatures designed tohave
a rolling contact with the ends of the magnets

as specified, of pivoted travelers correspond-

ing. in number to the drum-armatures, a
switch-box and coacting mechanism in the
same operated by each successive traveler to

IOC

throw in the switch and cause the current to

travel from the main wire through the mag-

nets as and for the purpose specified.

4. The combination with the magnets situ-
ated in the road-bed and substantially flush
therewith and the armatures designed to have
a rolling contact with the ends of the cores
of the magnets as specified, of pivoted trav-

105

I10

elers corresponding in number to the drum--

armatures a switch-box provided with a flexi-

ble chain bridee designed to be depressed by |

the traveler as it passes over it and means

whereby the depression of such chain of each

suecessive switeh-box throws in the switch
and causes the current to travel from the main
wires through the magnets as and for the pur-
pose specified.

5. The combination with the magnets situ-
ated in the road-bed and substantially flush
therewith and the armatures designed to have
a rolling contact with the ends of the cores
of the magnets as specified, of pivoted trav-
elers corresponding in number to the drum-
armatures, a switch-box and mechanism co-
acting with the travelers and means for hold-
ing the corresponding ends of the travelers
at the same time in proximity to the ground
as and for the purpose specified. |

6. The combinatien with the magnets situ-
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.  ated in the road- becl zmd substantmﬂy flush .
. therewith and the armatures designed to have

1 101111;10' contact with the ends of the cores

of the maﬂnets as specu“ ed, of pivoted trav- |

elers ceue&pondmn‘ in numbel to the drum-
armatures, a switch-box and mechanism co-

~acting with the travelers and a universally-
| ,]Omted rod extending from end to end of the

- car and connected by chains to both ends of
IO

the travelers and means for turning such rod
as and for the purpose specified. =

F‘

thel ewith and the armatures desi ogned tohave

a rolling contact with the ends of the cor es.
~ of the magnets as specified, of pivoted trav-

- elers conesl)ondmﬂ' in number to the drum-

~armatures, a switch-hox and mechanism co-

. acting with the travelers and a universally-

:"-.2'0'

r]omted rod extending from end to end of the |
car and connected by chains to both ends of |
the travelers and the square bar-socket, 1.,

square rod, L2, universal joint, 7, Spmdle Zg

bevel-pinions, Z* >, rod, [°, emnkmha,ndle Z',aJll '

arranged as zmd f01 the purpose 8peelﬁed
S The combination with the ear provided

- -wlth armatures and the road-bed provided
~ with magnets, the ends of the cores of which

5

o are fl ush theremth of the travelers, ﬂemble

chain bridge suppm ted upon the %prmﬂ'-held

- block, Q, zmd connected by links, Q2 to the
R bloek, Y%, the links, S, lever, T, p10V1ded with |
-~ carbon rollers, 2, at each su:le the two pairs
of qU‘LdIELIltELl plates U, and U’, insulated
y from each other and electuca,l connectmns-
from the main-circuit wires to the quadrantal

- plates, U, and from the quadrantal plates,
- U’ to and through the man"nets as and for

~ the purpose speelﬁed - -
9. The combination with the car plovlded |
- with armatures and the road-bed provided |
~with magnets, the ends of the cores of which

.. are flush therewith, of the travelers, flexible

- chain bridge Suppor ted upon the splmo*—held

'j'quadmntal plates, U, and, U" insulated from

o550

~ with armatures and the road-bed provided |

 cach other, the carbon blocks, U?, situated in

- 50

~and electrical connections from the main-cir-
“cuit wires to the quadrantal plates, U, and

~from the gnadrantal plates, U’, toand thr oun*h

-~ the magnets as and for the purpose spemﬁed

the deplesglons of the quadmnt_al plentecs U7,

10, The combination with the car provided

o ~ with magnets, the ends of the cores of which

60

are

The combination with the ma&nets- Sltu% |
_&ted in the road-bed and substantmlly flush

blOCk Q) eenﬂeeted by links, Q3 to the block, |
the lmks o, lever, T, pr ov1ded with car-
bon rollers, ?52, at each side, the two pairs of

L iush thewmth of the travelers flexible
- chain bridge supp(nted upon the spring-held
block @', cannected by links, Q2 to the block,
Q3 the links, S, lever, T, promded with car-
~ bon rollers, tﬂ, at each side, the two pairs of
~quadr a,ntal plates, U, and, U’ insulated from
each other, the metal loop-shaped contact-
63 strips, 1%, on the end of the lever, T, the com-

._L.mutatm*seotlons V, ﬂlld_l@SlStELllCB"GOﬂS Vi, i

- _and electrical (:.0111"_1@(3’0:10115 from the mﬂin_'-eir- "

ct

cuit wires to the quadlantal pla,tes U, :zmd_' E

| from the quadrantal plates, U’, to and through
the magnets as and for the purpose spemﬁed
11. The combination with the car provided

with armatures and the road-bed provided

‘with magnets, the ends of the cores of which
are ﬂush thelemth of the travelers flexible
‘chain bridge Supported upon the spring-held
‘block, Q, cﬂnne(,ted by links, Q?, to the block,
1 Q7 the hnks S, lever, T, plowded with car-

bon rollers, t2 at each 51de the two pairs of

quadmntal plates U, and, U’ insulated from

each other, the metal 1001:) shaped contact-

"Strlpq T?, on the end of the lever, T, the com-
mutator- seetlons V, and 163151:&11(36“(3011‘{: vV,
and the h01seshoe ma,ﬂ'nets having the two-_ -

poles opposite the two 1owe1 commumtm—sec-

tions, and eleetueal connections from the
main-circuit wires to the quadrantal plates,
U, and from the quadrantal plates, U’, toand

thlouﬂh the magnets s as and for the pm pose

| qpemﬁed

12. The combination *mth the car p1 ovlded
with armatures and the road-bed provided
with magnets, the ends of the cores of which
are flush therewith, of the travelers flexible
chain bridge supported upon the spring-held

‘block, Q', connected by links, Q2, to the block,
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Q3, the hnks S, lever T, provided with car-

“bon rollers, t*" at each mde, the two pairs of
quadla,nta,l plates U, and, U’, insulated from
“each other, the metal 100p shaped contact-

strips, T% on the end of the lever, T, the com-
mutatm—seetlons, V, and lesmtanee coils, V',

and the hor seshoe-mawnets having the two
poles opposite the two 1owe1 commutatm-se&- |
“tions, the wires, 6, connecting the positive and
negative wires of the main circuit to their cor-

respondm quadrantal plates, U, the wires,
7, leading from the quadrantal plates U’ to

100

105

and thro*un*h the coils of the horseshoe-mag- :

net, I, and thr ough the commumt()l-sec‘ﬂzlons, |
VY, and resmtance coils, V', as and for the pur-

pose specified.
- 13. The combination mth ihe mmatmes
magnets and travelers, of the divided eap-

-plate O°, provided with a straight passage-

way, OS5, and the flexible chain bridge, P,

formed :»md held by trunnions at each end and
{ 'switeh mechanism operated theretrom as and
for the purpose specified. = |
14. In a system such as desceribed the com-'
‘bination with the switch- box having the cap-
plates, O% and central passage-way, 0%, of
the chain, P, each link of which has up-
.W&ldl}T-QXtelldlﬂﬂ‘ sides and is connected to -
the adjacent link by trunnions extending into

holes in such link as and f01 the }_)111]_)086

specified.

ILQ
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15. In a system such as desmlbed the com- .
bination with the switch-box having the cap-

‘plates, O° and central passage-way, O6 of the
chain, P, ‘each link of which has upwardly-
re*tteudmw sides and is connected to the adja-:
_cent link by trunnions extending into holes
in such link and aleather covering extending
around the bottom and sides of the chain and
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held in position thereto by the teats, p°, as
and for the purpose specified.

16. Inasystem suchas described the switch-
box provided with the chain bridge located
as specified, of the circular flange, O% circu-
lar ring, O% with downwardly - extending
flange, 0%, the circular leather and the spring-
held vertical block, Q', and its connections
all operating as and for the purpose specified.

17. A switeh-box for the purpose described
having two top annular flanges with a space
or channel between, in combination with a
top plate having a depending flange fitting
within said recess, and a yielding packing lo-
cated upon eachside of said depending flange,
substantially as deseribed.

18. -‘The combination with the trucks, D, I,

IF, of the triangular plates, J, pivotally con-
nected to the four-wheel frucks and rigidly
connected to the outer two-wheel trucks and
the adjustable frames, K, supported on the
central truck I, and having friction-rollers,
%, the guide-bar, ', bars, 1%, pivotally con-
necting the frames, K, to the pivot-bolts on
the four-wheel trucks as and for the purpose
speciiied.

19. The combination with the horseshoe
field-magnets formed as specified, of the cas-
ing, I', cross-bars, I3, lugs, 7, and bolts, 7°, as
and for the purpose specified.

ARCHIBALD I1. BRINTNEILL.

Withesses:

. BOoYD,
E. R. CASE.
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