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UNITED STATES

PATENT OFFICE.

ARCHIBALD H. BRINTNELL, OF TORONTO, CANADA.

ELECTRIC PROPULSION OF CARS.

SPECIFICATION forming part of Letters Patent No. 557,960, dated April 7, 1896,
Application filed May 1, 1895, Serial No, 547,774, (No model)

To all whom it may concern:

Be it known that I, ARCHIBALD H. BRINT-
NELL, of the city of Toronto, in the county of
York,in the Province of Ontario,Canada,have
invented certain new and. useful Improve-

ments in Electric Propulsion of Cars,of which

the following is a specification.

My nlvenmon‘lelates to improvements in
electric propulsion of cars; and the object of
the invention is to devise a simple, efficient,

safe, and economical system in which there
will be no ground-current, practicallynomag-
netic leakawe no over head poles with ex-
posed wires, and consequently no short eir-
cuits, no possibility of burning out, and in
which any desired voltage may be used with-
out danger; and it consists, essentially, of a
system in which the motor is composed of
drum-armatures connected to the car-wheel
axles-and of field-magnets located at requisite
distances apart between the rails of the track,
the drum-armatures being designed.to be nag-
netically brought into 101111;1OF contaet Wl‘uh
the field- maonet% successwely, so as to draw
thecarfor ward orrearward, asdesired, switch
mechanism being also pr0v1ded for thr owing
the current into and outof the field- mavnets
and the parts being otherwise constmcted as
hereinafter more particularly explained.

Figure 1 is a longitudinal section through
a car and portion of the road-bed on a much-
reduced seale. - Fig. 2isa plan view showing

. the major portion of the trucks and the ar-
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rangement of the magnets and switch-boxes
in the road-bed. Fig. 3 is a crogs-section
through the line e f, Fig. I - Fig. 4 is a longi-
tudinal section of the sw1teh box through the
line @b, Figs. 8 and 5. Fig. 4*1s a perspec-
tive view of the yielding contaet-plate chain
operated by the travelers on the car. Fig. 4°
is'an end view of the plate chain. Tig. 4¢is
across-section through the chain, showing the
manner of fastening on the leather wrapping.
Fig. 5isa qeetlonal plan through the line ¢ b,
Fl“ Fig. 6 is a-detail of an alteln&twe

f01m of switch -operating mechanism and
travelers.
In the drawings like letters and numerals
of reference 1nchcate corresponding parts in
each figure.
Als the body of the car; B, the eross-tim-
bers; C, thelongitudinal tlmbelq, D, the four-

wheel truck-frames; E, the outer two-wheel
truck-frames, and F the central two-wheel
truck-frame.
are pivoted on the cross-timbers B by the
king-bolts B’, and portion of the weight of
the car is supported through them upon the
semielliptical springs B2 (See Figs.1land 2.)
The trucks E K serve also to euppmt portion
of the weight ef the car by means of the ellip-
ticalsprings E', which have journaled between
themandon the top of them, on the cross-rods
E2, the roller H3 upon which the end Cross-
plates B3rests. Theremaining portion of the
weight of the car is supported upon the cen-
tral truck F by the rollers I’, which are se-
cured on a spindle journaled in bearings upen
the top of the elliptical springs F=.

G are the drum - armatures, which are se-
cured in pairs upon each.of the axles II.
Each pair of urmatures is secured to each axle,
one toward eachend and equidistant from the
ends of the axle. All the drum-armatures
are of the same diameter and are equidistant
from each other throughout thelength of the
car and approach in close proximity to the
surface of the road-bed, so as to have a roll-
ing contact upon the hoxseshoe field - mag-

nets I, the ends of the cores of which are pr of-

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 particularly explained.

The end trucks E are connected by trian-
gular plate J to the four-wheel trucks, one
apex of the triangular plate being pivotally
connected by a bolt j to the trucks D, and
the other apexes being securely held to the
cross-bar of the truck E by bolts /. - As the
trucks are at a short distance apart, this ac-
tion permits of the free swing of the end trucks
as they go around a curve, the roller E® serv-
ing still to partially support the car as it
moves over the cross-plates B3

The central truck ¥ has two substantially
triangular frames I<, 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 tlally by dotted lines and fulllines
in Fig. 2.) K'isarod which extends through
the rollers. . The frames K are plvotally 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 K, 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—narmely, the triangular frames K and
connecting-bars K*—will be permitted a lon-
gitudinal extension through the frames X,
being caused to move inwardly, the friction-
rollers passing along the bar IX'.  When the
carreaches a straight portion of the track, it
will be readily seen that the frames I{ will
move outwardly.

I is 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 extendsinto the bar-socket
I/ and is econnected by a universal joint !’ to
a spindle I, journaled in the bracket {, se-
cured to the bottom of the car.

I* is a bevel-pinion secured in the outer end
of the spindle . The bevel-pinioil I* meshes
with the bevel-pinion %, secured on thelower
end of the rod % which is provided with a
crank-handle 7.

The rod L is universally jointed and is 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 rodn in each case comes directly under-
neath the center of the axles. The double-
arm travelers are preferably provided with

Lriction-rollers »? and are connected at each

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 attached 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 chain 2° 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. When the traveler is horizon-
tal, itis out of the working position. By turn-
ing the crank-handle still more the opposite
end of the traveler to that shown in the draw-
ings would be thrown down in proximity to
the ground. ‘

The end of the traveler which is in close
proximity to the ground operates to propel
the car in the direction to which this end is
downwardly inelined, 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 switch contained therein so as to throw
the currentinto the field-magnets Ishall now
describe.

The upper part of the box O is comprised
of two circular flanges O’ and O% which are
integrally formed, abut each other, and ex-
tend beyond the width of the rectangular
lower portion of the box, as indicated by full
lines in Figs. 3 and 5.

0% is a circular metal plate which fits with-

in the circular flange O’ and is provided with
a downwardly-extending vertical ring-flange
0, which fits within an annular recess o’ of a
greater width than the flange. Between the
inner and outer sides of the vertical flange o
and the sides of the recess I insert a rubber
or flexible tube-packing o* which is pressed
nearly flat when the vertical flange is inserted
intherecess,and thus servestoform a spring-
packing which is perfectly water-tight. The
plate 0% I fasten down by screws o, which
extend partially into the edges of the flange
O’ and partially into the circular plate O
The circular flange O® has a ring O* fitting
within it, which has a downwardly-extending
flange of, fitting within a recess ¢® in the
flange O ‘
"~ 0%is a ecircular piece of leather or other
flexible material formed up, as indicated, and
completely covering the ecircular opening
within the ring 0%, The recessed edgeso” are
held within the recess o® by the downwardly-
extending flange o*, forming part of the ring
04 so that the opening is perfectly water-
tight.

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

- O7is a circular plate with a convex top,
which fits within a corresponding space
formed underneath both portions of the cap-
plate O ’

P is a plate-chain bridge pivoted by the
trunnions p at each end in elongated holes p',
formed underneath the cap-platesat theedges
of and toward the ends of the passage-way O°.
The chain P is comprised of several links P’,
which have upwardly-extending sides p°
Bach plate is connected to its adjacent one
by trunnions 2%, which fit into recesses p* in
the adjacent plate.

P? ig a flexible yielding cover, of leather or
other suitable material, which is brought un-
derneath and up the sides of the chain P
throughout its length and is 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 IFig. 4* and at
the right-hand side of Tig. 4¢, the points of
the teats p°® extending through 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 bent up
into the position shown at the right-hand side
of Fig. 4* and at the left-hand side of I'ig. 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 above described, is for the purpose of pre-
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venting any foreign matter getting down in
the passage-way O° and yet permit of the free
upward and downward movement of the chain
as caused by the traveler, ag-hereinafter de-
seribed. -

Q is a plate secured on the top of' the ver--

tically-moving block Q' by means of a bracket
g, bolts ¢" and ¢?, as shown. The block Q' is
pivotally connected by the links Q? to the ver-
tical block Q3 which is bolted to the side of
the rectangular box or casing Q.

R is a spiral spring connected at the upper
end to the hook ¢% attached to the vertical
block QF, and at the lower end to the hook qt
attached fo the vertically-moving block Q.

Q* is a buffer secured to the bottom of the
casing, and is designed to limit the downward
throw of the block Q. There are two pairs
of links Q?, one of each pair extending on each
side of the blocks Q' and Q% “The lower pairs
of links, or, more properly, levers Q% extend
beyond the pivotal connection to the block Q,
the ends being pivotally connected by a pair
of links S to the short arm of the lever T,
pivoted on the pin {, extending out from the
bracket T’.  Thelever T is of insulating ma-
terial and has pivoted on a pin ¢, extending
through i, two carbon rollers #, one at each
side. ‘ ‘

U U’ are quadrantal contact-plates secured
at the bettom by the serews w and ' to insu-
lating-plates +* and +, secured to the bottom
of the box, ‘

u?is aninsulating-block secured by ascrew
u* to the quadrantal strip U’. -

It will De noticed that the quadrantal strip
U’ is farther from the strip U at the lower
portion and that in the dip, where it recedes

from the strip U, I secure a bevel carbon

contact-block U2

Upon the end of the long arm of the lever
H, I secure semiloop-shaped metal contact-
strips T? which are designed to be succes-
sively brought in contact from bottom to top
with the commutator-sections V of the resist-
ance-coil V', which are connected to.them as
shown. The commutator-sections are in
quadrantal form and are secured to the insu-
lating standard-plates 2.

v' are horseshoe-magnets which bridge the
two lower commutator-sections. on each side
and have wires v* passing from the one séction
to the ‘other around the horseshoe-magnets.
These magnets v’ are designed to blow out
the arc formed by the loop-shaped metal con-
tact-strips T® between the two lower sections
as they descend, as hereinafter explained.

The magnetic lines of force passing from:

the positive to the negative pole of the mag-
net produce a rapid current in the atmos-
Phere atright angles to the course the electric
current would take between the two contact-
points and by this means blows out the arc.
In other words, the electric current is broken
from its point of contact and cannot act upon
the particles of atmosphere, and consequently
cannot form an are.

2 and -3 are the positive and negative wires -
of the main circuit, which pass through a con- -

duit, preferably comprised of boards 4 and 5,
placed together, as shown: - The bottom end
of the horseshoe-magnet I isinclosed by a cas-
ing I', which extends around the bottom and
two sides of the lower portion of the magnet
and up as far as the inclosed magnet-coils I2.
I? are cross-bars with convex inner sides
extending across the corners of the core of the
magnets on the inside, and ¢ aré lugs formed
parallel to these cross-bars on the casing I'.
1* are bolts securing and binding the casing

70
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and ‘cross-bars together, so as to keep the cas-

ing close up to the core of the magnet.

Between the cross-bars I® is an open space
above the core of the magnet, which I pref-
erably fill with pitch or other insulating and
waterproof material, so as to prevent the core
from becoming rusted.

In Fig. 4 the negative wire 8 is .shown in
the broken section of the conduit 4'5. A
branch wire 6 leads from the wire 3 to the
binding-screw u; securing the bottom of the

quadrantal plate U on this side of the lever T. .

A wire 7 leads from the binding-screw «' at
the bottom of the quadrantal plate U’ on this
side through the tubular conduit 8, magnet-
coil I?, back through the conduit 8 to and
through the several commutator-plates V and
resistance-coils V'.  Upon the opposite side
the wiring leading from the positive wire 2 is
exactly similar.  (See Figs. 3, 4, and 5.)

It will now be seen that when the travelers:

N are in the position shown in' Fig. 1, and
when the friction-roller #n? of each traveler

reaches the circular divided plate O5 and

passes along the pagsage-way O°it being in
close proximity to the ground will ride upon
the chain bridge and press it downwardly,
thereby throwing down the vertical block @',
tilting the double arm Q? on its pivot, thereby
throwing up the long end of the lever T over
the commutator-sectionsand atthe same time
throwing the carbon contact-rollers ? against
the carbon contact-blocks U? thus electrically
bridging the guadrantal plates U and U’ from
the period that the rollers £ reach the carbon
blocks U? until the lever is thrown its full
swing, thus gradually throwingin the current
through the commutator-sections V. The cur-
rent will pass during this period from the posi-
tive wire 2 through the wire 6, quadrantal
plate U,contact-roller #, quadrantal plate U’
wire 7, through the magnet-coils on the op-
posite side to that shown in Fig. 4, back to
the commutator-sections and resistance-coils,
thence by the loop-shaped stripsT?to the posi-
tive commutator-sections and resistance-coils
V and V', respectively, thence by the wire 7

through the other magnet-coil, then back to.

the other quadrantal plate U’, carbon roller &2,
and quadrantal plate U and wire 6, to the
negative wire 3, asshownin Fig. 4. ' The effect
of the current passing through in the course

85

[s1e}

95

1c0

105

IIO

120

125

130

above described is to magnetize the cores I

and cause them to exert a magnetic pull upon



I0

15

20

25

30

35

40

45

5o

6o

05

a4 557,960

the drum-armatures G in immediate prox-
imity to the left of such magnet:
stance the acting magnets would be the third
from the left, as shown in Tig. 1. :

The operation of the successive-travelers -

from left to right in throwing in the switch is
exactlyidentical,and the drum-armaturesare
so spaced in relation to the magnets that the
swifch 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 filted 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 samepullin the opposite
direction, and thus propel the car in such di-
rection.

In Fig. 6 I exhibit an alternative form of
travelers, in which I provide horseshoe-mag-
nets W,seeured to the double-arm traveler. A
perfectly-plain circular top O3, flush with the
road-bed, is provided to fit within the civeular
flange O2 '

Instead of the mechanism shown and de-
seribed as to the former figures used in con-
nection with the rollers on the traveler I 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.

ociis a rod connected to a lever #?, pivoted
at 2%

Y is a mercury-cup situated underneath

the bent end of the lever z?

y is a bent strip which extends into the
mercury-cup at one end and under the bind-
ing-screw " at the other, which binding-screw
issecured to aninsulating-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.

17 is a wire leading from the negative wire
3 to the end of the lever 2

The plunger z of thesolenoid is connected
by a link 2’ to the lever T.

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 fo rise, thus
throwing the end of the lever &®into the mer-
cury-cup Y and completing the circuit
through the wire %% the solenoid Z, wire /%,
binding-posty’, metal strip 4, mercury-cup Y,
lever &%, and wire ¢° to the negative wire 3,
thus causing the plunger of the solenoid to
move downwardly and throw the lever up-
wardly in 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

In this in-

cause them to have a rolling contact over the
ends of the ¢ores of the magnets. -

What I claim as my invention is—

1. Asystem forelectrical propulsion of cars

7¢

comprising a motor, the armatures of which

consist of a series of pairs of drums connected
with the axles of 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 arolling econtact over the magnets as and
for:the purpose specified.

2. Asystem forelectrical propulsion of cars
comprising. a series of pairs-of drum-arma-

75

Sc

tures secured on the axles of the car, which -

are located equidistant from each other, a se--
ries of field-magnets the tops of the cores of

which are substantially flush-with the road-
bed in the paths of the drum-armatures and
are, equidistant from each other a series of
trayelers 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
o close the main cirenit through each field-

magnet as the drums approach the ends of

the cores as and for the purpose speecified.

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
switeh-box and coacting mechanism in the
same operated by each successive traveler to
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-
elers corresponding in number to the drum-
armatures a switch-box provided with a flexi-
ble chain bridge designed to be depressed by
the traveler as it passes over it-and means
whereby the depression of such chain of each
successive 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 combinafien with the magnets situ-
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ated in the road-bed and substantially flush
therewith and the armatures designed tohave

" a rolling contact with the ends of the cores
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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 a universally-
jointed rod extending from end toend of the
car and connected by chains to both ends of
the travelers and means for turning suchrod
as and for the purpose specified.

7. The combination with the magnets situ-
ated in the road-bed and substantially flush
therewith and the armatures designedtohave
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 a universally-
jointed rod extending from end to.end of the
car and connected by chains to both ends of
the travelers and the square bar-socket, L',
square rod, L? universal joint, ', spindle, 2,
bevel-pinions, 4, /%, rod, I%, ecrank-handle, 7%, all
arranged as and for the purpose specified.

3.. The combination with the car provided
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
bloek, Q', and connected by links, Q?, to the
block, QF, the links, S, lever, T, provided with
carbon rollers, %, at each side, the two pairs
of quadrantal plates, U, and, U’, insulated
from each other and electrical connections
from-the main-circuit wires to the quadrantal
plates, U, and from the quadrantal plates,
U’, to and through the magnets as and for
the purpose specified. :

9.. The combination with the car provided
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,
(%, the links, S, lever, T, provided with car-
bon rollers, #*, at. each side, the two pairs of
quadrantal plates, U, and, U’, insulated from
each other, the carbon blocks, U?, situated in
the depressions of the quadrantal plates, U7,
and electrical connections from the main-cir-
cuit wires to the guadrantal plates, U, and
from the guadrantal plates, U, to and through
the magnets as and for the purpose specified.

10. The combination with the car provided
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, Q?, to the bloek,
%, the links, 8, lever, T, provided with car-
bon rollers, #, at each side, the two pairs of
quadrantal plates, U, and, U’, insulated from
each other, the metal loop-shaped. contact-
strips, 1% on the end of the lever, T, the com-
mutator-sections, V, and resistance-coils, V',
and electrical connections from the main-cir-

cuit wires fo the quadrantal plates, U, and
from the quadrantal plates, U’, to and through
the magnets as and for the purpose specified.

11. The combination with the car provided
with armatures and the road-bed provided

‘with magnets, the ends of the ¢ores of which

are flush therewith, .of the travelers flexible
chain bridge supported upon the spring-held
block, Q', connected by links, Q?, to the block,
Q°, the links, S, lever, T, provided with car-
bon rollers, #, at each side, the two pairs of
quadrantal plates, U, and, U’, insulated from
each other, the metal loop-shaped contact-
strips, T?,.on the end of thelever, T, the com-
mutator-sections, V, and resistance-coils, V',
and the horseshoe-magnets having the two
polesopposite the two lower commutator-see-
tions, and electrical connections from the
main-cirenit wires to the quadrantal plates,
U, and from the quadrantal plates, U’, to and
through the magnets as and for the purpose
specified.

12. The combination with the car provided
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, Q? to the block,
Q% the links, S, lever T, provided with car-
bon rollers, #, at each side, the two pairs of
quadrantal plates, U, and, U’, insulated from
éach other, the metal loop-shaped contact-
strips, T% on the end of the lever, T, the com-
mutator-sections, V, and resistance-coils, V',
and the horseshoe-magnets having the two
poles opposite the two lower commutator-sec-
tions, the wires, 6, connecting the positive and
negative wires of the main cireuit.to their cor-
responding quadrantal plates, U, the wires,
7, leading from the quadrantal plates, U’, to
and through the coils of the horseshoe-mag-
net, I, and through the commutator-sections,
V, and resistance-coils, V', as and for the pur-
pose specified.

13. The combination with the armatures,
magnets and travelers, of the divided cap-
plate, 0% provided with a straight passage-
way, 0% and the flexible chain bridge, P,
formed and held by trunnions at each end and
switch mechanism operated therefrom as and
for the purpose specified. v

14. In a system such as'described 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-
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wardly-extending sides and is connected to -

the adjacent link by trunnions extending into
holes in such link as and for the purpose
specified. '

15. In a system such as described the com-
bination with the switch-box having the cap-
plates, 0% and central passage-way, OY of the
chain, P, each link of which has upwardly-
extending 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 ehain and
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held in position thereto by the teats, p° as
and for the purpose specified.

16. Inasystem such as deseribed the switch-
box provided with the chain bridge loeated
as specified, of the circular flange, O? circu-
lar ring, 0%, with downwardly - extending
flange, 0% the circular leather and the spring-
held vertical block, @', 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, K,

T, of the triangular plates, J, pivotally con-
nected to the four-wheel trucks and rigidly
connected to the outer two-wheel trucks and
the adjustable frames, K, supported on the
central truck F, and having friction-rollers,
%, the guide-bar, K', bars, I{? pivotally con-
necting the frames, K, to the pivot-bolts on
the four-wheel trucks as and for the purpose
specified.

19. The combination with the horseshoe
field-magnets formed as specified, of the cas-
ing, I, cross-bars, 1%, lugs, ¢, and bolts, ¢, as
and for the purpose specified.

ARCHIBALD II. BRINTNELL.

Witnesses:

B. Boyp,
E. R. CAsE.
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