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To all whom it may concern:

Be it known that I, Cuarres A. WELLS, a
citizen of the Umtcd States, residing at Chi-
cago, in the county of Cook ELIld Smte of Ilhi-
nois, lmve invented new and useful Improve-
Inents in Klectromagnetic Traction Devices
and Brakes, of Wthh the following is a speci-
fication. .

- My mvention relates to certain new and

useful improvements in electromagnetic trac-

tion-increasing devices and brake for systems

of railway; and it has for its object the in-

crease of the traction power of the bearing
or driving wheels of the locomotive or other

‘motor-vehicle by means of an electrie current

which magnetizes the wheels and causes them
to tend to pull the locomotive or vehicle down
toward the rails, somewhat like the addition
of a great weight to it, and thus increase the
friction between the wheels and the rails to

prevent the. Wheels Slldmcr or slipping on the
ralls.

A further object is to employ in connection

with an electric traction-increasing mechan-
- 1sm, as above, an emergency-brake, -the shoe

of which 1s also eapable of being magnetized
to further increase the bearing effectiveness
of the wheels and to check the movement of
the locomotive when desired.

My invention consists of the parts and the
constructions and combinations of parts, which
I will hereinafter describe and claim. .

Intheaccompanying drawings,forming part

of this specification, and in Whl(’:h qumlar let-

ters of reference indicate like parts throughout
the several views, Figure 1 represents a side
elevation of a car-truck embodying the salient
features of my invention and showing the
brake in operative contact with the I'alls the
dotted lines showing the position of the parts
when the brake is lifted trom contact with
the rails. Fig. 21samodification showing an
independent brake for each wheel and show-
ing a slightly-different method of connecting
the brake with the ordinary wheel brake-shoe
of the car. Kigs. 3,4, 5, 6

Higs.

'10 and 11 illustrate different forms of Shoes
- Referring now to Iig. 1, A represents a |

, 7, 8, and 9 illus-
- trate other modified forms of brake mechan-~
1sm, as I will hereinafter fully explain.

|

sired material.

car-truck, which may be of any of the stand-

ard or approved forms and made of any de-
In the truck-frame the main
axles B are appropriately mounted, said axles
carrying the usual bearing or traction wheels

', and which wheels are to be peripherally

engaged by the wheel brake-shoes J, appro-

priately suspended by linls or rods E from the

truck-body. Securely hung upon the axles B
and extending therefromtoward each other in
downwardly-converging planes are appropri-

“ate electromagnets, which consist of a magnet-
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1izable bar ¥ with the usual helical winding of

wire surrounding the bar, and which bar is to
he energized inan electrically-propelled car by
the same current which supplies the driving-
motor.
forms of motors any of the methods usually
employed for supplying an electric current
may be adapted for magnetizing the bar. For
instance, if an electric headhﬂ‘ht 1s used or
1f electmcltv 18 used for 11011131110 the cars the
current so employed may be used for ener-
gizing the magnets. The magnets are wound
in the same direction, thereby in all cases

making the bearing-wheels always the same

polarity, while the track brake-shoes are
always the opposite pole, thus completing
the magnetic path between the magnets and
shoes and the intermediate section of track.
The magnets are preferably suspended from

the axles just over the rails, and their lower
or inner ends are connected by a transverse

shatft (3, carrying track brake-shoes H, one
for each rail, which may be in the form of a
wheel 1, as shown in Figs. 1, 2, 3, 5, 6, and

In the case of cars propelled by other

65

70

75

30

7, or which may be a seg ment of a wheel, as

shown at I’ in Fig. 4, and which when low-

ered into contact with the rails by means of

any of the well-known and suitable suspend-
Ing devices and the magnets energized by
sending the electric current through them
constitute, with the bearing-wheelsof the car,

Q0.

a powerful magnet of the horseshoe type, one

pole of which 1s represented bV the bearing-
wheels, while the opposite pole is 1epmsented
by the ‘track brake-shoe, the section of track
or rail between these poles eompletuw the,
magnetic circuit.

In the normal position ot the parts the
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track brake-shoes 1 I’ are held slightly above
and out of contact with the rails, and when
energized the magnets are strongly attracted
to the rails, thereby increasing their traction
efficiency, and as the track bralke-shoes are
suspenced proximate to the rails when the
magnets are energized the track bra.
are also magnetized and are attracted
the rails, (but are held out of actual contact
therewi
attraction tends to pull the car down toward
the rails like the addition of a great weight
to it, and thus the effect in turn tends to in-
crease the friction between the bearing-wheels
anc the rails.

When the track brake-shoes are to be used
as an emergency or other brake, their sus-
pending devicesare operated to allow the shoes
to drop into actual contact with the rails, and
when the parts are magnetized, as before ex-
plained, these shoes serve as a powerful track-
brake by further increasing the traction ef-
fect between the rails and wheels and shoes.

-The track brake-shoes are connected with
and actuate the usual and well-known wheel
brake-shoes J to increase the eficiency of the
latter, and the connections between these
parts may be varied and any of the well-
known systems of lever or link connections
may be employed for my purpose. In Fig.
1 I show the wheel brake-shoes suspenced
from the car-truck by the links L, and above
the point of pivotal connection of the links

with the shoes I pivotally connect one end of |

the rods or bars K, whose Inner ends are
pivotally connected with a crank or wrist pin
L; on the track brake-shoe on that side. The
rods or bars K form a sort of toggle connec-
tion. and when the track brake-shoes are al-
lowed to drop into contact with the rails said
shoes are caused to turn about their pivotal
centers relative the rails, and their cranks
or wrist pins cause the toggle connection to
straighten out, thereby forcing the wheel
brake-shoes tightly against the peripheries of
the wheels and mechanically augmenting the

i

ing devices. Thus the track brake-shoes not
only serve to 1ncrease the electromagnetic
traction effect, but by their slight rotation
they set the wheel-brakes and instantly check
the momentum of the car when an emergency
requires the application of the wheel-bralkes
simultaneously with the energizing of the
magnets to increase the traction effect on the
ralls.

In Fig. 2 substantially the same devices are
used. although there is disclosed a slight varia-
tion in the arrangement of the parts. In said
te-shoes are used,
one for each wheel, and the crank orv wrist
pin of the shoe i1s connected with a link or bar

K’, which 1s pivotally connected to the wheel
brake-shoe, so that assuming the car to be
traveling in the direction of the arrow when .

re-shoes
toward

th by their suspending devices,) which |

effect of the electromagnetic traction-increas-

—— e LT U T e E—
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the track brake-shoes are lowered to the rails
they first partake of a rotary movement rela-
tive to the rails, which causes their crank or
wrist pin to force the rods outwardly, and
thereby apply the wheel-brakes with great
power. .

In Fig. 3 the wheel brake-shoes are shown
as bearing upon the outside of the wheels, and
rods or connections I* extending themhfom
connect with the track brake-shoe, one upon
each side of the pivotal center of said track-
shoe, whereby a partial rotation of the latter
pulls upon the rods K* in opposite d'rections
and sets the wheel-brakes. - |

In Fige. 4 the track brake-shoes I' are in the
form of segments; otherwise their construc-

tion and mode of operation are substantially

the same as described.

In Fie. 5 the track brake-shoes are shown
as having one set in advance of the front bear-
INo-~w heels of the car and another set 1s shown
followmﬂ the rearbearing-wheels,these bralke-
shoes connecting with brake- IOd‘% N. extend-
ing to the bmhe beams O of the wheel brake-
ShOBb, which latter areshown as adapted to en-

oage the bearing-wheels from the inside.

In Fig. 6 one set of track brake-shoes 1s

shown in connection with a well-known sys-

tem of brake-levers P and connections, one
member, P'. of which is attached to & drum or
pulley R on the shaft or axle W, upon which
the track brake-shoes are carried, whereby
when the brake-shoes are lowered to the track
and rotated said connection P’ is wound up
and the desired force is generated to apply
the wheel-brakes. The electromagnets may
also be hung from the car-truck frame or
from the journal-boxes, either inside or out-
side, by means of a ]omted connection, as at
S in Fig. 7, instead of suspending them cli-
rectly from the main axles.

In Fig. 8 I illustrate another form of my
invention wherein the track-shoes H* have a
slidine movement relative to the rails as dis-
tinguished from a rotary movement. In this
case the electromagnets on each side are sus-
pended by means of rods 10, connected with
a rod 11, which may be operated
known method to raise and lower the magnets
and the track-shoes carrvied thereby. The
track-shoes in this instance are connected 1n
pairs by a bar 12 and are attached to a second
bar 13 by means of the inclined links 14, there-
by forming a sort of parallel-ruler connection,
said second bar having pivotally secured to it
a centrally-pivoted lever 15, having pins or

equivalent devices 16 on opposite ends, adapt-

ed to operate between the inner faces of the
enlarged beads 17, which are made on the in-
ner ends of the suspended levers 18, to which
the wheel brake-shoes are connected. In this
form when the track-shoes are lowered to the
rails the link-bar connections turn about their
pivotal centers, and the opposite ends of the
lever 15 are caused to move in opposite direc-

by any well-

70

30

Q0

99

100

105

I1O

115

120

125

I30




10

20

30

766,856

tions, thereby spreading the levers 18 and set-
tino the wheel-brakes in substantially the
manner before described.

Instead of the double arrangement of 131‘&(31{-
shoes ‘of Fig. 8 a single shoe H® and pivoted
link - bar connections may be employed, as
shown 1n Kig. 9, in which case the pins or
lngs 16’ of the centrally-pivoted lever 15" op-
erate 1n slots 20 in the enlarged head 21 of
the brake-rod 22, leading from the wheel
brake-shoe. _ _

When using the wheel for the track brake-
shoe, it may be desirable to counterweight the
same on the lower side, as at 25 1n Flﬂ 10, so
that it will when rmsed from the tr ‘Lch tm"n
about its pivotal center, and thereby automat-

“ically release the wheel - brakes, and, if de-
sired, these track brake-shoes may be pro-

mded with removable sections 26, whmh can

be replaced when worn.

From the foregoing description 1t will be

apparent that the pole -p1eces of the magnets
~extend over and in substantially close prox-

1mity to the rails on which the locomotive or
cars travel and are to be connected up with
some suitable battery, dynamo, or other well-

known form of electric generator, and the cir |

cuit employed to magnetize the parts to pro-

duce the described 1'esults may be closed or
opened by any suitable and well-known form

of switch (not shown) operated from the cab
or other part of the locomotive or car. The

- location of the magnets on the locomatwe or
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car 1s a matter of cholce as wel
ber of them, so long as they wi
ol1zed attr act the rails and tend to draw down
the bearing-wheels and hold them to the rails,
thereby increasing the friction between the
wheels and rails and preventing the wheels
slipping on the rails.
tion-power will enable the locomotive, car, or
train to more readily ascend steep grades,
while the motion of the vehicle or train may
be checked in descending grades, and the lia-
bility of the wheels slipping on wet tracks is
reduced to a minimum, and the use of sand
on the tracks is obviated.

and rails I utilize the magnetic force of the

traction-increasing devices to set the wheel-
-brakes through the medium of the tracl-

brakes and connections.
I have not shown any particular means for

raising and lowering the track brake-shoes,

as these are of any well - known type, and
when the track-shoe is raised and an electric

current sent through the magnet a strong
magnet of the horseshoe type is made with

the bearing-wheel as onepole thereof and the
track brake-shoe as the opposite pole, said
shoe being attracted strongly toward the
rails, although not in actual contact there-
with, to give increased weight to the wheels,
thereby increasing the adhesion and enabling

rod 30, HFig.

1l as the num-
Il when ener-

This incérease of trac-

In addition to this
increase of adhesiveness between the wheels

_When the latter is attracted to

the locomotive or car to start quicker, haul a

heavier load, and ascend steeper. grades.

If ocecasion requires the use of an emer-
gency-brake, the track brake-shoes are low-

ered into contact with the rails and the cur-

rentsent through the magnets, when the wheel-

brakes are -set and any degree of braking

power can be obtained, for as the current 1s
turned on to increase the bralke 1t also In-
creases the adhesion of the bearing-wheelson

the rails, so that the wheels can tfthe the ex-

tra br fﬂ{e -pressure W1thout slipping.
That my invention is readily applied to the
brake systems now in use 1s apparent from

the drawings, wherein I show such applica-~

tion. In using my invention on a car where
1t 1s warnted for a brake only a simple method
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1s to support the magnets by a spring-pressed -

5, so that when the current is

turned on to energize the magnet the track-

brake will be drawn down against the pres-
sureof the spring, and the amount of braking

powel will be regulated by the amount of cur-
rent used. -

When the thel brake-shoes are located
between bearing-wheels and the track bralce-

shoes, as in Figs. 1 and 2, they should be
formed of suitable non-magnetizable material,;
‘especially if the mechanism is used to obtain

increased traction in other ways than as a
brake, as the brake-shoe will be attracted to

the main wheel; but if the wheel brake-shoe
1s on the oppesne side of the bearing-wheel,

90
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as 1In Kigs. 3 and 4, there need be no change

of the material usually employed, as the shoe

‘1s then outside of the magnetic field.

The brake-rods and the supporting connec-
tions should also be of non-—maunetmab]e ma-
terial.

Having thus described my invention, what
I claim as new, and desire to secure by Lcttu*s
Patent, 18—

1. The combination with bearing - wheels

100

| .Iﬂo 5

ot an electromagnetic traction-increasing de-— |

vice Including a magnetizable mémber sup-
ported 1n proximity to the
‘with a shoe which forms one of the poles of
the magnet, said shoe normally supported

alls and provided

"I1I0O

out of direct contact with and movable toward o

and from said rails, and a wheel-brake mechan-
ism connected with and actuated by said Q_,hoe
the rails.

2. The combination with traction-wheels,

s

of an electromagnetic traction - increasing

mechanism including a suspended helically-
wound magnetizable member and a shoe car-
ried thereby proximate to but normally out

120

of direct contact with the rails, and forming

one of the poles of the magnet, said
aclapted
rail and

| shoe.
to be moved into contact with the
to have a movement thereon relative

125

thereto, and a- wheel-brake mechanism con-
nected with and actuated by the movcmem

of the shoe relative to the rail.
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3. The combination with traction-wheels

‘and a wheel-brake mechanism, of an electro-

magnetic traction-increasing mechanism in-
cluding a suspended, helically-wound mag-
netizable member provided with a magnetiz-
able shoe normally proximate to but out of
direct contact with the rail, and forming one
of the poles of the magnet, said wheel-brake
mechanism connected to said shoe and said
shoe capable of a movement relative to the rail

when moved into contact therewith, whereby

the wheel-brakes may be applied substantially
simultaneously with the energizing of the
magnet to increase the traction between the
bearing-wheels and rails.

4. The combination with traction-wheels
and a wheel-brake mechanism, of a means for
increasing the traction between the wheels
and rails and including a suspended magnetiz-
able member and a helix surrounding the
same and magnetizing 1t and the wheels, a
shoe carried by the said member and normally
suspended proximate to but out of direct con-
tact with the rails and forming one of the
poles of the magnet said shoe adapted when
magnetized to be attracted to the rails and to
have a limited movement relative thereto, and
means connecting the shoe with the wheel-
brake mechanism whereby the wheel-brakes
are applied by the movement of the mag-
netized shoe on and relative to the rail.

5. The combination with traction-wheels

766,856

and wheel brake-shoes, of electromagnetic
traction-increasing devices including a sus-

pended magnetizable member and a helix
surrounding the same and magnetizing 1t and

the wheels, a magnetizable shoe on the mem-
ber and forming one of the poles of the mag-
net and normally proximate to but out of di-
rect contact with the rails, and capable of be-
ing attracted to the latter, said shoe having a
limited movement relative to the rails when
attracted thereto, and connections between
the shoe and the wheel brake-shoes whereby
the wheel-brakes are set substantially simul-
taneously with the energizing of the magnet
to increase the adhesion between the wheels
and rails.

6. The combination with bearing-wheels
and electromagnetic means for increasing the
acdhesion between the same and the rails, of

‘a wheel-brake mechanism including a mag-

netizable shoe forming a pole of the electro-
magnet and movable toward and from the
rails, said shoe, when attracted to the rails,
having a limited movement on the latter to
actuate the wheel-brake mechanism.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses. -
CHARLES A. WELLS.

Witnesses:
PeTER J. HOLMBERG,
C. E. BoOrRrELL.
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