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To all whom it may concerrn:

Be it known that I, WILLIAM ROBINSON, a
citizen of the United States, residing at Bos-
ton, in the county of Saffolk and State of
Massachusetts, have invented a new and use-
ful Magnetic Traction Apparatus for Motor-
Cars, of which the following is a specification.

The principal object of my invention 18 to

increase the traction of the driving-wheels of

motor-cars and locomotives by magnetizing
the same and completing the magnetic circuit
through said wheels at their pomts of contact

with the rails.
The nature of my inv ention will be under-

stood from the deseription which follows, ref- -

erence being had to the accompanying draw-
ings, which Form a part of th1s spemﬁeamon
in which-—

Figure 1 is a plan view of a four-wheeled
motm car or truck, illustrating, substantially,
my invention. I'ig. 2 shows the invention as
applied fo the driving-axles of a truck, the
traction device 1n this case bein o supported
by the motor. Fig. 3 is a diagram showing
the magnetic chmtb of a six- Wheeled tr u(,k
Fig. 4 i a side view, and Fig. 5 a top view,
partly in section, 1111181;13131113* the spool, on
which electric wire is or may be wound in ap-
plying my device. Fig. 6 1s a side view of the
insulated contact-ring surrounding the axle.
Fig. 7 is an edge view of the same. Fig. 8
shows one meﬂmd and Fig. 9 another, of ap-
plying my im*ention to the outside of the
wheels for convenience or when there is not
room between the wheels; and Fig. 10 shows
another method of magnetizing the wheels.

Similar letters of reference indicate corre-

sponding parts in all the figuvres. |

A is a car-truck having the driving-axle «
mounted therein in the usual manner. 'The
fruck A is provided with the motor I3, having
one end supported on the axle a and the other
end supported by another portion of the truck,
as the cross-bar 6, which has its opposite ends
connected to ﬂ1e tr uok—fmme O, as shown
at ¢ c.

The axle a Is pmwde(& with the spools of

insulated wire ¢ '’ at opposite ends between

the wheels, the spools d d'' being placed, pret-
erably, over the inwardly-projecting hubs ¢
of the wheels f7'. Whensaid spoolsd d' are

secured to the hubs ¢ of the wheels /7 and
revolve with said wheels, the arrangement
shown in Fig. 1 is used. In this case the
spools d d" are fixed on the hubs ¢ and the
wire ' of said spools d d” has one end, ¢,
erounded by connection with the wheel f or
with the axle at any convenient point. The
other end of said coil is connected to the in-
sulated ring &, surrounding the axle ¢. Upon

the ring A rests the brush ¢, which is conneet-

ed tothe holder &, said holder £ being secured
to the gear-cover /, but insulated therefrom
by the insulating material m. The wire n
conneects the brush ¢ to the brush o at the op-
posite end of the motor. The brush o rests

upon the ring p, which is insulated from the

axle ¢ in the same manner as the ring 1. The
brush 7 in like manneyr rests upon and makes
electric connection with the insulated ring s,
which is also secured to but insulated from
said axle ¢. One end, ¢, of the coil of wire
surrounding the spool " is eonnected to the
insulated ring p, while the other end, i, of said
coil 1s eonnected to the insulated ring s.
'rom the brush » extends the conductor
to the switchv, and from the switch v extends
the conductor 2 to the trolley, which may de-
rive its electric supply from an overhead
wire, an underground conduit, or from any
other source of electric supply. The conduc-
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tor .0 might also derive ils electric supply

from a primary or secondary battery carried
on the car. Thus, it will be seen, the circuit
is completed tluouﬂh the wire 1w, switeh 2,
wire v, brush 7, 1115111&13@{1 ring s, the coils of
the Spool ad’, theneo through the insulated
ring 7, brush 0, conduetor n, brush ¢, insu-
lated ring /2, coils of the spool d, and wire g
to the wheel f, thus completing the circuit

It]nounh the rails and the eround.

1t will be observed that the current may be
cut off from the coils d d” at will by the
switch 2.

The motor B receives ils electric supply
dl%o from 1he (:011(:111%01" 1w by the branch wire
w', switeh 2, wire «’, brush ¢, and wire ¢,
W]lleh is eounected, 4 shown, to the motor
B, thence through the axle to the ground in
ihe usual manner. Thus, as 1s emdent the
cutting off of the current from the motm B
does not affect or cut off the current from the
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coils d d”, which are preferably operated in-

dependently of the operation of said motor,
although receiving their electric supply from
the same source.

The opemmon is as follows: The passage
of an electric current through the coils d d
magnetizes the wheels 1 f’, since they are
connected together by the axle a, which, with
the wheels f 1, acts as the core of a magnet,
having the coils d d'' to give said wheels mag-
netic force and polarity. The magnetic poles
of said wheels f f’ are changeable, and will
be found wherever the peripheries of said
wheels are magnetically connected by iron
bars, plates, or other devices. As shown in
Fig. 1, the magnetic circuit from the wheels
f f is completed from said Wheels through
the rails o’ ¢/', the wheels b’ ¢/, and the axle

!

indicated by the arrows.  Thus the positive

pole is found at the contact-point between

the wheel ' and the rail ¢'. . Thence said

circuit extends by said rail a’’ to the contact-.

point between the wheel ¢’ and said rail ',

this' being the point of negative magnetic

polarity. 'Thence the circuit extends to the

positive .point-_of contact between the wheel
b’ and the rail o', thence to the negative point.
‘of contact between the wheel f and the rail

rr

a", thus: completing the magnetic circuit.
Thus, it will be observed, the. wheels. b’ ¢’
with their axle ¢’ and the rails ¢’ ¢/, act, in
closing the magnetic circuit of the magnet
formed by the wheels f /' with their axle «,

in the same manner-as an ordinary armature

when brought in contact with the poles of an
ordinary electromagnet. It will be perceived
that by this arrangement the wheels 7 ' nec-
essarily adhere with great force to the rails
a ¢, so that while they roll along said rails
with perfect freedom it is practically impos-
sible, when powerfully magnetized, to turn

sald wheels without progressing, that is, it is.
practically impossible to make said wheels

slip on the rails, from which circumstance it
is evident thata single pair of driving-wheels,
when magnetized in this manner, will give
much better results than can possibly be se-
cured by putting on said wheels even a very
great amount of dead-weight.

It-will be understood that the changing
magnetic poles of the wheels 7 7' are always
at the points of contact of said wheels with
the rails ¢’ a”, however rapidly said wheels
may be revolving. Fuarthermore, the wheels
b’ ¢', being also in the magnetic circuit, will
adhere powerfullytosaid rails a¢'a’, although

their adhesion will be less in degree than is

the case with the wheels 7 ', which are di-
rectly magnetized by the coils d d’. Thus
it is ewdent that when the wheels 0’ ¢’, with
their axle €', are also used for drivers much
greater adhesion will be secured than if they
were not 1}11 the magnetic circuit with the

of wheels . f' and b’ ¢’ are to be used as

¢'. The direction of the nmgnetlc circutt is

Nevertheless, where both sets

drivers, I prefer to put the electric coils -on
the hubs of the wheels &' ¢/, as well as on
those of the wheels 7 ', care being taken in
such case that the electric current shall pass
around the various coils in such direction as
to have the polarity of the contact-points be-
tween the wheels and rails 1n series, as al-
ready described.

In Fig. 2 the spool d is shown secured by
the brackets ¢’ ¢’ to the gear-cover ! of the
motor B, said spool d preferably not touch-
ing the hub ¢ of the wheel f, although sur-
rounding the same very closely. In like
manner the spool d”, like the spool d, is
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mounted so as to allow the hub of the wheel

to turn within said spool d’, said spool sur-
rounding said wheel-hub very closely. In
this case the wire n' connects the coils of
said spools d d'’ directly without the inter-
vention of brushes and insulated rings, as
described in connection with Fig. 1. In this
case, also, one end of the coil of the spool
is connected to the motor B by the wire 7,
thus reaching the ground through said mo-
tor and the az.les and wheels upon which
the same rests. |

The current fromthe wire wpasses through

the coils of the spool d, thence through the

conductor n', the coils of the spool d"’, and
the wire 7' to the ground, thus completing
the circuit. 'This method of supporting the
spools d d” I prefer to that described in con-
nection with Kig. 1, when it can be used con-
venlently, since it is simpler. In this case
1t will be nunderstood the magnetic circuit is
completed 1n the same manner as described
In connection with Kig. 1.

When a six-wheeled truck is used, as illus-
trated in Fig. 3, the center- axle « is used as
a driver and is provided with the spools d d",
as already deseribed. In this case the mag-
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netic circuit is completed in the direction of

the .arrows, that is, from the plus-point of
contact of the wheel /' with the rail ¢, which
I1s positive. The magnetic circuit passes in
both directions, as shown by the arrows, the
points of contact of the wheels ¢’ ¢, respec-
tively, with the rail a” being both negative.
In like manner the points of contact of the
wheels 6" and b" with the rail a’ are both posi-

| tive, while the point of contact of the wheel

/ and the rail ¢’ is negative. Thusthe mag-
netic circuit passes in both directions along
the rails from the wheels 7 7', through the
wheels b’ ¢’ with their axle ¢ and the wheels
6" ¢ with their axle €".

In order that the spool d may be conven-
lently placed around. the axle a after the
wheels have been mounted on seud axle, I
prefer to make said spool in two sections 7:

[', which are readily placed in position around

the axle or the hub of the wheel and then
;Jomed together by the means of the screws
m'. Between the sections £ I' I place the

packing p’,in order to make the joints water-
proof, and.also surround the spool d with the
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‘said ring A from the axle ¢.
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cover ¢, which fits over the outer peripheries
of the sides s' 7' of said spool. I place the
packing 7' between said coverg' and the sides
s’ ¢’ aforesaid, thus rendering the spool d and
the WII"G COL. tained therein W&tel proof. The

coverg'is secured to the sides s'# of the spool

d by means of screws £'.

The ring h is preferably made of two parts
a® b°, bolted together by the bolts ¢* around
the insulated material d¢, which insulates
The ring A, with
its insulating material d% is secured to the
axle o by the clamps ¢? cﬁ as shown in Fig. 6.
The insulated sections a? b2 of the ring /i have
their ends overlapping, as shown at f2 {ig. 7,
in order that the brush z may be certam to
strike one section before leaving the other,
by which means it will be impossible for the
circuit to be interrupted at the points of
junction ™~

When the motor occupies so much of the
axle that it will Imt be practicable to put the
spools or coils d d” between the wheels, I ar-
range them as shown in FKig. 8 or 9, In both
of which cases the wheels are dished mate-
rially inwardly. In Fig. 8 the spools d d”
are secured on the outwardly-projecting hubs
e’ of the axle a. These spools come practi-
cally within the lines of the cavity formed by
the dishing of the wheels, asshown in ifig. 8.

When the spools d d'' are secured to the
outward hubs €% as described, the ends of
their coils are connected to msulated rings,

‘and the operation is substantially the same

as described in connection with Iuﬁ* 1.
Ifig. 9 shows the spool d' seeured to the
axle-hox g* by the brackets 2*, by whichmeans

- the spoolsor coils of wire are held in position,
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while the outward hubs ¢®of the wheels turn
freely within said spools or coils. In this
case, it will be understood, the insulated rings
and brushes described in connection with Kig.
1 will be dispensed with, and the operation
will be substantially the same as that de-
sceribed 1n connection with Fig. 2.

In Fig. 10 the wheel 7 1s shown as having
its spokes provided with coils of insulated

wire +*, whereby the current passing through

said coils 7® will magnetize said wheel . The
wheel /' being magnetized in this manneér its
poles will be at the point of junction with the
rail, and the operation and the magnetic cir-
cuit will be the same as deseribed 1n connec-
tion with Fig. 1.

Having thus described my Hwentmn, what
I ¢laim as new, and desire to secure by Letters
Patent, is—

1. The combination, aubsmntmlly as de-
seribed, of a car-axle and its wheels, & motor

atmnwed to drive the same and coils of in-
sul&‘ted wire surrounding the hubs, of said

“wheels exterior to the surface of the latter

and arranged to magnetize the same, said
colls being electrically connected together.

2. The combination, substantially as de-
scribed, of a car-axle and its wheels, a motor

-,

[ —

arranged to drive the same, and coils of in-
sulated wire surrounding the hubs of said

wheels, said hubs extending beyond the face
of the wheels, said coils of wire being elec-
trically connected together and arranged to
magnetize said wheels

3 The combination, subst&mtmlh as de-
scribed, of a car-axle and its wheels, & motor
arranged to drive the same, insulated colls
surrounding the hubs of said wheels exterior
to the surface thereof, arranged to magnetize
the same, and an electric connection between
said insulated coils, said coils and motor re-
ceiving current from a common source of

“electric supply.

4, The combination, substantially as de-
sceribed, of a driving-axle and its wheels, a
motor arranged to drive the same, and insu-
lated coils surrounding the hubs of said
wheels, exterior to the surface thereof, said
coils being electrically connected together,
said coils and motor receiving current inde-
pendently of each other, from a common
sonrce of electric supply.

5. The combination, substantially as de-
scribed, of a car-axle and 1ts wheels, coils of
insulated wire surrounding the hubs of said
wheels exteriortothe surface of the latter, and
arranged to magnetize the same, and means
for supportmﬂ sa1d colls mdependenﬂy of
said wheels, sald coils remaining stationary
with reference to the revolving wheels.

6. The combination, substantially as de-
scribed, of a car-axle and its wheels and c¢oils
of wire surrounding the hubs of said wheels
and arranged to magnetize sald wheels, and
means for supporting said coils in a fixed po-
sition relatively 1o said revolving wheels.

7. The combination, substantially as de-
scribed, of a driving-axle and 1ifs wheels, a
motor arranged to drive the same, and coils of
wiresurrounding the hubs of the wheels, exte-
rior to their surface, and arranged to magnet-
ize said wheels, said coils being supported by
said motor oran attachment thereto, in a fixed
position relatively tosaid wheels and axle re-
volving within or independently of, said coils.

- 8. In a railway car or truck, the combina-
tion, substantially as described, of a driving
axle and its wheels, a motor arranged todrive
the same, coils of insulated wire surrounding
the hubs of said wheels exterior to the sur-

face of the latter, and arranged to magnetize

the same, an additional aﬁ;le with its wheels,
in the same truck, and rails connecting the
corresponding wheels of said adjacent axles,
whereby the magnetic circult of said magnet-
ized driving-wheelg will be completed through
the rails and the adjacent wheels and axle.
9. In a car or truck, the combination, sub-
stantially as described, of a car-axle and its
wheels, coils of insulated wire surrounding
the hubs of said wheels exterior to the sur-

face of the latter, and arranged to magnetize

the same, a source of electric supply arranged
to supply current to said coils, another axle
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;subst&ntmlly as
'501'*1136{1 . | | _
11, The: Spool d made in: sectmn&, as de-;
- '-:f;:scnbed :;md afrgmwed to smround ‘the. car- ? SERREREE

with its wheels, in the same car or truck, and
rails connecting sald two pairs of wheels,
whereby the m%ﬂne‘mc circuit is cempleteds
‘and all of said wheels polar 1zed a,t theu pomtss
of junction with said rails.. SEEES
10, Incombination, the SpGO]_ cZ Wound mth;
S ;1n.5111a_t.ec1_ wire, the :'W&Lerproof cover g and
‘the packing r between sald spool and cover,:
md for the pmpase de-s_;

momnﬁ_the 1&131361_ frem the a,xle, smd Sp&)ol
hav_mmts joints provided with packing adapt- |

B WILLIAM ROLIN{:O\T

YVltnesses .
DL -N EILL

ed to make said: spaol wa,telpl oof subsmn— SENEES

itmﬂv as described. - | ERRREREE
12. In cnmbmatwn substantmlly as de* ESRERE
;sembed the car-axle Ly ‘the insulated material
d? elamped thereto, Eblld the insulated ring /i
secured to said insulated material d?, S5
| .whole constructed insuch awaythatsaidring,
‘with its insulation, may be readily secured to
or removed from, said a"ﬂe, Wlthout 111‘{}61 fer-
. 'mﬂ* w1th the car -»W]leels o |
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