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Avpplication filed June 7, 1886. Serial No. 204,385,

(Nomodel.) Patented in England May 1, 1885, No. 10,852; in France May 1,

1885, No. 168,627; in Belginm May 5, 1885, No. 68,776, and in Germany May 8, 1885, No. 33,634.

To all whom it may 1 CONCEFIL:

Be it known that we, ILLIUS AUGUSTUS
TivMIs and GEORGE FORBES, citizens of Lon-
don, residing in the city of London, in the
county of Middlesex, England, have invented
certain new and useful Improvementsin Elec-
tro-Magunetic Car-Brakes; and we do hereby

declare the following to "be a full, clear, and |

exact deseription of the 1nvent10n, such as
will enable others skilled in the art to which
it appertains to make and use the same.

Our invention has relation to electro-mag-
netic car-brakes, and has for its object the
provision of a novel form of brake, which
shall be instantaneous, automatic,easily regu-
lated, and efficient in its action 'md eeonon-
ical in maintenance.

Having theabove objectsin view,our inven-

-tion consists’ in the provision of an electric
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magnetic car-brake wherein an electro mag-
net of annular form is arranged in juxtaposi-
tion to a'disk or wheel fixed on a revolving
shaft, whereby when said electro-magnet is
energized its attraction for the said wheel or
disk will tend to brake or stop the same.

Our invention further consists in the com-

_bination, with a magnetic disk or wheel ap-

plied to a shaft, ofan annular electro-magnes
arranged in juxtaposition to said wheel or
disk, and so constructed that when said elec-
tro-magnet is energized it will be brought into
contact with said wheel or disk, and will
thereby brake the same.

Our invention still further consists in the
combination, with a disk or wheel of magnetic
material secured to the revolving shaft or
axle, of an annular electro-magnet surround-
ing said shaft and provided with rings or an-
nular plates of magnetic material,which,when
the said electro-magnet is energized, will be
attracted toward the disk or wheel and brought
into contact therew1th thereby braking the
wheel or disk.

Our . invention stlll farther consists in the
combination, with a wheel or disk, of an an-
nular elpctlo magnet zurauged concentuc-
ally with relation to the axis of said wheel or
disk and provided with two or more annular
plates or.rings of magnetic material, one or
more of said rings being sustained by spring-

arms and arranged with their flat surfuces abt
an angle to flat ‘surface of the said wheel or
disk, so that when said electro-magnet is en-
ergized by a feeble current but a small por-
tion of said ring will be brought into contact
with the surface of said wheel or disk, and as
the current is increased the surfacesin econtact
are correspondingly increased, thercby in-
creasing the power of the brake.

Our invention still further consists in the
combination, with an electro-magnetic car-
brake, of means, substantially as hercinafter
described, whereby when a train of ears pro-
vided with such brakes is accidentally sepa-
rated or broken the brake will te applied au-
tomatically.

Our invention still further consists in the
construction, combination, and arrangement
of parts hereinafter described and specifically
claimed. ]

‘While we have in the accompanying draw-
ings illustrated our invention only as applied
to the axles or wheels of railway-vehicles,and
while it is intended, mainly, for snch applica-
tion, we wish it to be understood that it may
be applied to revolving shafts in any position
whatever.

In carrying our invention into effect as ap-
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‘plied to railway-vehicles, we take a railway-

wheel and to one side of the same firmly at- 8o
tach a rim or disk of magnetic material, by
preference rolled or cast steel. This ring is
faced up smoothly, and is of any conventent
width or thickness, and is fastened to the
wheel by bolts and nuts or other convenient
means. The outer edge of this ring is fixed
as near as it can be to the outside rim or edge
of the wheel, having regard, if it be on the back
of the wheel, to ‘‘guard-rails,’”” cross-ties, &e.
To a boss upon -the axle of the wheel we at-
tach, by arms, projections, or a disk, an an-
nular hollow ring or box of soft iron, open
upon that side which faces the wheel, and
within said box or casing we place a coil of
insulated wire or tape, the said box or casing
forming an eleetro-magnet whose poles are
1espect1vely at the two-edges of the open side
of the box or casing. The axle of the wheel
is free to revolve within the boss, and the lat-
ter is so placed that the annular electro-mag- oo
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net will be sustained at ashort distance from
the ring. on. the wheel, rotary motion of the
boss and the annular electro - magnet  being
prevented by means of arms or stops attached
tothe frame of the:vehiele, or, by preference,
to the other axle or axles, as by this means the
brake vibration is not communicated directly
tothebody of veliicle. - Thethrustof the brake-
levers are utilized in breaking other:axles.
On or near each edge of the annular electro-
magnets, we place brackets,: (by preference of
spring-steel,) and on these brackets we:fasten
four rings, one ring beiug outside the outer
annular box-edge, the second inside the same,
the third inside the inner.annular box-cdge,
and the. fourth outside the same edge, so
that oneiring is on cach side:of the two edges
of the annular box. - These four rings are
made, by preference, of hard rolled steel, and
project : farther: toward : the : wheel : than :the
cdges of the annular electro-magnet.: These
projecting surfaces are inclined at a suitable
angle, so that when: thie rings-are drawn: to-
ward the wheel only a small siurface touches
the ring on the wheel; but as they are pressed
still. more, and give way: by reason of -the
pressure causing the supporting - springs to
give, the surface .in contact with the ring on
the wheel increases fill the maximum surface-
contact is reached, when these rings and the
cdges of  the soft-iron -cleetro-magnet are all
in-contact with thering on the wheel; : It will
be evident that special means must be pro-
vided to allow this spring-action of the rings,
and we prefer to divide them in such-number
of parts (and these parts may be slid in con-
tact or not in-absolute contact) that they may
work easily.

These springs, deseribed above, may be made
of anon-magnetic metal, or they may be made
of any suitable spring metal; and instead of
being in the shape of brackeis they may be
arranged in any convenient way, and be in

any suitable shape, <o long as they enable the

5 rings they support to give-under a pressure

which is more powerful than the power in the
springs. There may be fonr rings, as before
described, or there may be any other eonven-
jent number.

Referring, now, to the accompanying draw-
ings, illustrating onr invention and the man-
ner in which the same is applied to a car or
other railway-veliicle wheel, Ifigure 1 is an
elevation of a railway-car wheel having our
inventionapplied thereto; Fig. 2, an edge view
of thesame with the lower half in seetion; Figs.
3 and 4, similar views showing, respectively,
amodified form of brake and the same applied
to a disk onthe car-axle, instead of to the disk
or plate on the wheel; and Tig. 5, a detail of
a train, showing main battery X and smaller
or emergency batteries, b' 0’ Iig. 6, a side ele-
vationof o car, showing the thrust of the brake-
levers I I talken up by the next axle; and Fig.
7, an enlarged detail view, in section, of a por-
tion of the braking meehanism.

A designates a car-wheel of the ordinary or

any suitable form, mounted: upon an axle, «, to

which it is fastened, and with which if turns:
3 designates a flat ring, of magnetic mate-

rial, fastened to:the wheel A by bolts 04 U,

C designates a metallic boss or bush fastened
upon bhe axle a, ashort distance {rom the wheel

A, by meansof bolts and nutsece. U pon the
boss C is placed another boss, I, whieh is free
to: move laterally a:short distanee upon the
boss €, -and- is provided with six radial arms,
dddd dd, onto each of which is fixed an-
other:arm; ¢; by means of bolls /' /.

" At or near the extremities of the arms e ¢ is
secured by bolts ¢ ¢ an annular box or casing;
I, open on one side, and containing a coil ‘of
insulated wire, G.

Against the two edges of the open side of
the ‘box: or:ecasing: } are fixed; by means of
serews or other convenient means; two annu-
lar: flat: vings, j J, and on either side of these
twoedgesare fitted four rings; b kL L. - These
latter are attached to the amm]m' hox or cas-
ing B by means of springs I I.

The box or ecasing 1 is kept from revolving
by means of a bar, m, which is fixed to the
frame N of :the vehiele and to the oulside of
the annular box by means of a casting, o, and
pin p, or, by preference, to the axle of the
next pairvofiwheels. - (See Fig. 6.)

In Iig: 3-of the drawings we have shown:a
special form of car-wheel adapted for the re-
ception of: our improved brake, the ring I
being made to fasten into the tireof thewheel,
as shown, and so help to secure it on the well-
known: ¢ Mansell””. prineiple.. . The clectro-
magnetic brake shown in this figure differs
ﬁom that shown in- Ifigs. 1 and 2, in that the
four rings & L & I are omllbod, and the rings j
4 are made much broader on the face, so as
to present a greater braking-surface to the
ring B.

In Fig. 4 a special disk, 13, takes the place
of the disk B in Figs. 1, 2, and 3, and is se-
cared directly to the axle ¢ in operation.

The parts being constrneted and arranged
as described, an electrie current is generated,
say, for instance, by a primary battery, one

“being placed in each car to which the brakes

are applied, with sunitable connections from it
to the wire of the annular electro - magnet.
These connections are so arranged that the
brakeof each carriage canhave o complete elec-
trical arrangement, including battery, bralkes,
switches, &e.; orthe entire series of brakesona
train may be operated from a single battery,
suitable eonnections between the cars being
provided and small emergency-batteries placed
in each vehiele. Where a separate hattery on
each car of atrain is provided, the connectors
are so arranged ab the end of each car that
when o separation of the cars accidentally oc-
curs the connectors at the ends of the carg
where the separation has taken place will an-
tomatically come together, thus completing
the circuit through the annular electro-mag-
nets and the battmy, and 'mtomfttlcally ap-
nlying the brakes.
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Instead of using a primary batiery, as here-
inbefore mentioned, a secondary battery in
each vehicle may be employed and charged
in any desired or suitable manner. It may
also, perhaps be found advisable to operate
all the brakes on a train of cars by means of
a current of electricity supplied from a single
battery placed on one of the cars, or from a
dynamo-clectric generator placed upon one of
the ears; but it is evident that in this case the
brakes would not act on cars detached from
the train unless emergency-batteries,deseribed
above, were put in each vehicle, and we find
this arrangement to be the most economical, as
shown in Fig. 5—principal battery X, emerg-
ency-batteries v 0" ' V',

Instead of putting the electro - magnetic
brake on one side of a wheel, we may, if nec-
essary, place it on both sides, and instead of,
or in addition to, applying the brake to the
wheels we may, as before described, apply the
brakes to a disk or disks secured upon the
axle. :

Having thus fally described the construe-
tionand operation of our invention,we elaim—

1. In an electro-magnetic brake, the combi-
nation, with a wheel or disk affixed to a re-
volving axle, of an annular electro - magnet
consisting of a continuous helix incased in an
annular box which entirely surrounds the axle,
arranged in juxtaposition tosaid wheel or disk,
a generator of electricity, and suitable con-
nections, substantially as described.

-2, In an electro-magnetic brake, the combi-
nation, with a revolving disk or wheel secured
to the axle of the car, of an annular electro-
magnet consisting of a helix inclosed in an
annular box or case arranged in proximity to
said wheel, and so arranged, substantially as
described, as to be capable of slight lateral
motion toward saidl disk, whereby when said
electro-magnet is energized it will be drawn
toward and make frictional contact with said
disk, as set forth.

3. In an electro-magnetic brake, the combi-
nation, with a wheel or disk fixed to a shaft,
of an annular electro-magnet arranged in prox-
imity to said disk, and provided with a ring
or rings of metal interposed between the elec-

tro-magnet and the disk and having their sar- g

faces next to the wheel or disk at an angle, so
that their surface-contact will be increased
aceordingly as the strength of the magnet is
increased, substantially as described.

4. In an electro-magnetic brake, the combi-
nation, with a wheel or disk secured to a shaft,
of an electro-magnet arranged in proximity
to said wheel or disk and sustained on spring-
arms proceeding from a boss on said shaft, the
said boss having play longitudinally on the
shaft, and the electro-magnet being prevented
from revolving by means of an arm attached
to a suitable support, substantially as de-
seribed.

5. In an electro-magnetic brake, the combi-
nation, with the shaft ¢ and the disk B, secured
thereto, of the annular box or casing I, open
on one side and containing a coil of wire, the
plates or rings j 7 and k& k k, secured to said
box, the boss D, having radial arms, to which
said box is secured, and the boss ¢, secured to
the shaft «, all constructed and arranged sub-
stantially as deseribed.

6. In an electro-magnetic brake, the combi-
nation, with an annular electro magnet mount-

.ed upon the axle of the car, of a leversecured

to said annular magnet and to the next ad-
joining -axle, substantially as described.

In testimony whereof we have affixed our
signatures in presence of two wibtnesses.

ILLIUS AUGUSTUS TIMMIS.
GEORGE FORBES.

Witnesses: .
JAMES NOKES,
JEREMIAH JOHN EDWARDS,
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