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To all whom it Moy CONCeri.:

Be it known that I, SIbNEY H. SHORT, a

-~ citizen of the United States,residing at Cleve-
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- pended claims.
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tion of a brake embodying my invention to

tric Brake, of

land, in the county of Cuyahoga and State of

Ohio, have invented a new and useful Elec-

which. the following is a speci-

fication. ' E
This invention relates to electric brakes.
The object of the invention is to provide an

electrically-operated brake of simple and im-
for efficiently braking.

proved construction

shafts or axles.

construction, combination, location, and ar-
rangement of parts, and mode of operation,

all as will be more fully hereinafter set forth,

as shown in the accompanying drawings, and
inally specifically

Referring to the accompanying drawings

and to the various views and reference-signs
appearing thereon, Figure 1 isa broken view,

partly in end elevation, showing the applica-

the shaft of a motor geared to a car-axle, the

brake-magnet being in longitudinal section

- and the car-axle in transverse section. Fig.

50

2 18 a view in front elevation of the construc-

tion shown in Fig. 1, the brake-wheel being

in longitudinal section and the brake-magnet

~1n transverse section. Fig. 3 is a view simi-
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shaft suitably geared to the car-axle.

lar to Fig. 1 showing the application of a
brake embodying my invention to a eounter-
| IFig. 4
Is a similar view showing the application of
a brake embodying my invention as applied
directly to the car-axle.
plan, somewhat diagrammatical, showing a
form of application of my invention.

The same part is designated by the same
reference-sign wherever it occurs throughout
the several views of the drawings. |

In carrying my invention into practical
efiect I induce in a strong magnetic field a
very heavy alternating current in circuits
short-circuited upon themselves. Thestrong

o magnetic field referred to may be produced

_50

In any suitable or convenient manner. In

the particular form shown I form a closed
magnetic circuit, and I arrange the means
for generating the alternating current to re-

- volve ina path so as tocut the magnetic lines

| of force in this magnetic circuit.
‘ing the brake-shoes to close the magnetic cir-
cuit and by suitably energizing such mag-
netic circuit it will be seen that I secure a
strong braking effort upon an application of’
‘the brakestothe revolving surface the speed
-of rotation of which is to be decreased.

pointed out in the ap-

Fig. 5 is a view in

‘Shoes.

By arrang-

I will first describe the construction of the
brake-wheel and its accessory parts and the
construction and arrangement thereof and

6o

will afterward point out and describe the

| .- | manner of mounting the same and its rela-
Theinvention consists, substantially, in the

tive arrangement with respect to the axle or
shaft the speed of rotation of which is to be
arrested. . |

In the drawings reference-sign A desig-
nates the brake-wheel. This wheel is pro-
vided with a heavy peripheral rim of cast
iron or steel, having perforations extending

through such rim at equally-spaced distances .

around the periphery thereof, said perfora-
tions extending in lines parallel with the axis
of such wheel, as indicated at B. In these
perforations I arrange suitable insulating-
sleeves C, through which Ipassheavyinduct-
ing-bars of copper or other suitable conduct-

75

ing material, and I electrically connect to- °

gether the projecting ends of the bars D in
any suitable or convenient manner, as by riv-
eting or otherwise securing the projecting
ends of said inductor-sections in rings E of

copper or other suitable conducting material.
Reference-sign F designates the brake-mag-
netemployed for energizing the magnetic cir-

cult above referred to. This magnet com-
prises a core G of suitable material, over
which is slipped a coil H of fine wire and
many turns. -I'his magnet and core may be
supported from the car-body, truck-frame, or
from the motor or motor-casing in any suit-
able or convenient manner—as, for instance,
by means of the hangersJ.

Reference-sign K designates the brake-
These shoes may be formed of any
suitable material—such, for instance, as cast-
iron—and are provided with a large area of
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surtace suitably formed to embrace the sur-

face of the periphery of brake-wheel A, as

clearly shown, and may be supported in any
suitable or convenient manner.
a simple and convenient arrangement for SUP-

 porting the brake-shoes K by loosely hanging
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sald brale-shoes nupon extensions of the mag-
net-core G, as clearly shown in Fig. 1, where-
by the braking or bearing surface of said
shoes may be moved freely toward or from
each other—:. e., toward or from the surface
of the brake-wheel against which said brake-
shoes are adapted to bear. As will presently
be more fully explained, these brake-shoes,
with the brake-wheel A, are included in and
form part of a magnetic circuit, which also
inciudes the magnet-core . It is desirable
and important, therefore, that these brake-
shoes may have a large areca of contact with
core (. In order to acecomplish this result,
I reduce the ends of said cores and suitably
perforate the ends of the bralke-shoes, and I
slip said brake-shoes over the reduced ends
of the core, whereby the brake-shoes bear
agalnst the shoulder or surface of the mag-
net-core formed by reducing the ends there-
of, as clearly shown in Ifig. 1, and in order
to secure the desired degree of freedom of
movement of the brake-shoes I reduce the
ends of the core G, as clearly shown in Ifig. 1,
to a diameter smaller than the perforations
1n the brake-shoes.

IFrom the foregoing description it will be
seen that when the brake-magnet If is ener-
gized by a current of electllelty traversing
the colls H thereof a strong magnetic flux will

talke place through the closed nmagnetic ¢ir-
cuit formed by the core G, the bmhe shoes
K, and the brake-wheel A, said brake-wheel
completing such magnetic circuit between the
bearing-surfaces of the brake-shoes. The
magnetic flux induced by energizing the
brake-magnet will caunse the two brake-shoes
to hug the brake-wheel very tightly, and a
pressure of from {ifty to one hundred pounds
per square inch may be attained, depending
upon the reluctance of the magnetic circuit.

DBy relatively proportioning the area of con-

tact between the brake- shoes and the periph-

ery of the brake-wheel any desired degree of
bralking effort may be attained.

From the foregoing description it will be

seen that the brake-wheel, with the inductor-

sections D mounted therein,formsin effect an

‘armature-core with the copper windings or
inductor-bars short-circuited upon them-

selves, and which armature revolves in a
strong magnetic field which is produced by
the closed magnetic circuit deseribed, the
brake-shoes acting as pole-pieces for such
armature. The effect of thisarrangement is
toproduceaveryheavyalternating currentin
the windings when such armature or brake-
wheel 1s revolving at a high rate of speed.
T'his alternating current will be set up in the
inductors D as theycut the magnetie lines of
force in the magnetic circuit above referred
to, and which currents are short-circuited
through the end connections E of such in-
ductors. Ifrom this it will be seen that 1 not
only get the frictional breaking effort upon
the peripheral surface of the brake-wheel by
reason of the brake-shoes hugging such sur-

| the brake-wheel 1s exac

594,493

face, but these induced alternating currents
tend to retard the revolution of the brake-
wheel by consuming energy and radiating 1t
from the brake-wheel in the form of heat.
Thus the action of the inductors 1n cutting
the lines of force through the revolutions of
1y the same as the
action of an alternating dynamo which 1s
short-circuited upon itself, as will be readily
understood by persons skilled in the art.

In practice, as is well understood, 1t 1s de-

sirable and usually the custom to 1nitially
apply the brakes while the cars are going at
a high rate of speed. Under this condition,
with the brake-wheel mounted on a revolving
shaft geared to the axle, or directly upon
the axle itself, and hence revolving at a high
rate of speed, a very heavy braking effort is
exerted on the shaft or axle when the brakes
are first applied; but this braking effort de-
creases as the speed of the car and hence as
the speed of rotation of the brake-wheel de-
creases, and when the carisfinally stopped the
braking effort caused by this consumption of
energy, as above explained, by the induced
current in the inductors D would entirely
cease or disappear, leaving merely the frie-
tional engagement of the br ake—shoes against
the Surf.aee of the brake-wheel as the sole
braking effort applled, and this remaining
bm_nnn* effort remains applied so long as tho
bmf{e-lever is in the ‘“on” position. 'There-
fore the braking etfort at the beginning would
be very great, bemf‘r the sum Of the friction
of the bmke shoes upon the peripheral sur-
face of the brake-wheel and the braking effort
due to the absorption of energy by the heavy
alternating eurrents in the inductor-sections.
In other words, the electrical braking effort
due to the alternating currents would de-
crease in proportion to the decrease in the
speed of the car, and finally becomes zero
when the car stops, while the {rictional brak-
ing effort would remain constant as long as
the brake-lever is left in the ‘“on” position.
Therefore by the above-described arrange-
ment and mode of procedure I secure the ad-
vantage of only a small degree of frictional
apphcatmn of the bmke*-shoes to the periph-
eral surface of the brake-wheel, as the elee-
trical braking ellort is directly proportional
to the speed at which the brake-wheel is ro-
tating.
I Wlll now describe the method of the ap-
plication of an electric braking system or ar-
rangement in accordance with the principles
of my invention for street-car-motor work.

The brake-wheel and the brake-rigging, as
above described, may be applied dirvectly to
the motor-shaft L, as shown in Ifigs. 1, 2, and
5, at either the commutator end or, if de-
sired, outside of the gear-casing at the gear
end or any other suitable or convenient loca-
tion upon the armature-shaft, said brake-
wheel being, as clearly shown, hoyed to re-
volve with the armature - shaft. Instead,

however, of mounting the brake-wheel upon
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‘the shaft L of the motor seud brake wheel'
“and its electrical appliances may be mounted

~upon a counter-shaft N, as shown in Fig. 3,

in either case the arm ature-shaft or the coun-

ter-shaft N being geared to the car-axle M

~ through suitable reductlon -gearing, whereby

| T am enabled to secure the advantaﬂ'es of &

. high speed of rotation of the brake- wheel in

10

order to utilize the electrical braking effort

‘above described, and in such case, as mll be

. readily understood the braking effort is mul-

“tiplied to the car- axle throucf'h the reduction-

gearing. The construction shown i Fig. 3,

‘wherein the brake-wheel and the brake- -rig-

ging referred o are mounted upon a counter-
shaft geared to the car-axle through reduc-
tion-gearing, is particularly well ad&pted for

- useontrail-cars—az. e., cars which donot carry
& motor.

20

- applied directly to the car-axle M.

In Fig. 4 T have shown the brake-wheel as
In such
case, however, it. is necessary to largely in-
crease the chameter of the brake-wheel and

also to correspondingly increase the area of
the bearing-surface of the brake-shoes against

- the pemphery of sald wheel in order to Se-

30

cure the highest possible efficiency of the
electrical br-ala:m o effort.
mounting of the brake wheel upon a counter-
shatt or upon the motor-shaft the size of the

o brake-wheel may be greatly reduced, because

the desired degree of speed of rotatlon of

such brake - wheel in order to develop the

 electrical braking effort is secured by thein-

35

creased speed of tota,tmn of the brake- wheel

1n such cases.

40
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of ths 11owever or,

If desired, and_ in order to reduce the wear
on the perlphel*dl surface of the brake-wheel

o to the lowest possible point, the peripheral

Instead
1t desired, in addition
ther*eto I may promde a smtable band or
ring O, Whleh may be easily slipped over the

lange of said wheel may be chilled. -

wheel A and which may form the surface
In this

against which the brake-shoes bear.
arrangement, as will be re eadily seen, when

“the ring O becomes worn-it may be removed

and thrown away and 1‘ep1aeed by anew ring.
The current for energizing the brake- elec-

tromagnet ' may be deuved from any suit-

able or convenient source. In Fig. 1 I have

‘shown a convenientarran gement wherem the

current is taken from the overhead or sup-

~ ply conductor S through the trolley-pole P,

55

the brake-lever Q, and resmtauce box or rheo-

~stat R, through the coils H and conductor

6o

T to 0‘1‘01111(] in’ any suitable or eonvement

-manner.

The operation of Sllpplylnﬂ" current to the
electromagnet I will be readily understood
and is as follows. When the brake-lever Q
18 moved to complete the cireuit above de-
scribed between said lever and the first seg-
ment of the rheostat or resistance-box R, the

entire carrent for energizing the eleetromdﬂ*- |

- net K is caused to tr averse the entwe 1651513-

In the case of the

3

ance of such rheostat or resistance- box, and
hence only a small degree of enerﬂ*lmtlon of
such magnet is secnred and henee a small
de;r.-:ree of brakmn‘ eifort of the brake- -rigging
is attained. As the lever ) moves over the
segments of the rheostat, however, cutting

70

out more and moreof the remstance eontamed -

therein, the braking effort is Increased, until
finally, With all the 1‘6818133,1106 of the 1‘hcostat
cut out of cireuit, the full effort of the brak-
Ing system is attained. The wire forming
the colls If of the eleetromaﬂ*net K, thoun*h

smallin cross-sectional area, should be of st f—
ficientsizetoenable the full current’s strength

to pass therethrough without undul y he&tmﬂ*
bthe same, and it is evident that only a small
current s required to be passed through these
coils, for the reason that the desired number
of ampere-turns may Dbe secured, owing to
the large number of convolutions of wire
attain the desired result.

Instead of supplying the electromagnet I
with current as above described sueh cur-
rent may be supplied in any other suitable
or convenient manner. For instance, as is
well understood by persons familiar with the
art, when two or more motors are employed,
by shuttmn* off the current from the motors
and reversing their fields or armature con-
nections the motors become generators un-
der the revolutions 11nparred tothe armatures
thereof by the movement of the car due to

momentum through the gearing between the

car-axle and the armature shant I utilize
this effect in an arrangement embodying my
invention, as shown in Fig. 5, by coupling up
such motors acting as gener LtOI‘S under the
conditions named, 1n circuit with the electro

‘brake-magnets F thmua’h a suitable brake-

lever Q' aud a IGSIS’EEIIIGG box or rheostat R/,
similar in construction, arrangement, and re-
lation to that above deserlbed with 1"eference
to the trolley-circuit, and thus I utilize the
current generated by the motors acting as
,_.,eneratms under the momentum of the car

Instead of drawing power from the supply-.
conductor S. Thm arrangement, however,
“while operative and pmctlcal 1S not as desir-

able as that above described, for the reason
that when the car stops the action of the mo-
tors acting as generators also stops, thereby
requiring an appheatlon of the hand-brakes
shoald it be desired to stop the caron grades,

| and hence, instead of employing the motOI'S

A" as ﬂ'enerators I prefer to energize the
bmke—-mawnets fr'om the feed or SUpply Con-
ductor S.

The motor A’ may be supported in any suit-
able manner upon the car-body or truck-
frame, as by means of the supportmﬂ connec-
tion L but I desire it to be understood that

the particular construction ,arrangement,and
mannerof mounting the motor are 1mmater1al |

to my present 1m*ent1011 and I do not desire,

therefore to be limited or restrlcted in 1‘6@31‘61
thel et
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It 1s evident that where
equipped with a braking system embodying
my invention are employed in the same train

such braking apparatus may be connected up

in parallel or in series in any suitable or con-

venientmanner,as will be readily understood.

Having thus set forth the object and nature
of my invention and the method of its appli-
cation and a construction and arrangement
embodyving the principles thereof, 1 desire it
to be understood that I do not limit or con-
fine myself to the exact details of construc-
tion as shown and deseribed, as many varia-
tions therefrom and changes therein would
readily suggest themselves to persons skilled
1n the art and still fall within the spirit and
scope of my invention; but

What I claim as new and useful and of my

own invention, and desire to secure by Let-

ters Patent of the United States, is—

1. In a braking system, the combination
with circuits closed upon themselves in a
closed magnetie
heavy cur rents in said closed cireuits, as and

for the purpose set forth.

2. In abraking system, brakes arranged to
fmm part of a closed magnetic field, in com-
bination with electrical circuits closed upon

themselves and means for inducing therein

heavy carrents, as and for the purpose set

forth.

3. In a braking system, a closed circuit,
means for creating a large magnetic field
therein, circuits closed upon themselves and
arranged 1n said field and means for induec-
ing alternating currents in said last-men-
tioned circuits, as and for the purpose set
forth.

4. In a braking system, a closed magnetic
circuit including a brake-wheel, brake-shoes,
and an electromagnet, and inductors carried
by said brake-wheel -and arranged to move
across or transverse to saild magnetie circuit,
as mld for the purpose set forth.

In a braking system, a brake - wheel,
bmhe shoes m*rm]ﬂed to bear against the sur-
face of said wheel, said shoes and wheel form-
ing part of a closed magnetic circuit, in com-
bination withinduectorscarried by said brake-
wheel and arranged to cut the lines of force
of said magnetic circuit, and means for ener-
¢izing sald circuit, as and for the purpose set
forth.

6. In a braking system, a brake - wheel,
brake-shoes arranged to bear thereagainst,
sald Dbrake wheel and shoes inecluded in a
closed magnetic circuit, an electromagnet for
energizing said circuit, and means for con-
trolling the current through said magnet, in
combination with inductors carried by said
brake-wheel and arranged to cuf the lines of
force of said magnetie circuit, as and for the
purpose set forth.

7. In a braking system, a brake-wheel, in-
ductors carried thereby, said inductors being

short-circuited upon themselves, brake-shoes |

ally connecting the ends of

1eld, of means for inducing

several cars ] arranged to bear against said wheel, said

brake shoes and wheel forming part of a
closed magnetic circuif, as and for the pur-
pose set forth.

8. In a braking system, a brake-wheel, in-
ductors mounted thereon butinsulated there-
from, said induectors being short - circuited
upon themselves, brake-shoes arranged to
bear against said wheel, said shoes and wheel
fornunfr part of a elosed magnetic circuit, as
and for the purpose set forth.

9. In a braking system, a brake-wheel, in-
ductors carried thereby, means for electrie-
ally connecting said inductors,brake-shoesar-
ranged to bear against said brake-wheel, said
shoes and wheel included in a magnetic cir-

cuit, as and for the purpose set forth.

10. In abraking system, a brake-wheel, in-
ductors carried thereby, means for electrie-
said inductors,
brake-shoes arranged to bear against said
wheel, said wheel and shoes included in a
magnetic circuit, as and for the purpose set
forth.

11. In a braking system, a brake-wheel, 1n-
ductors carried thereby, means for electrie-
ally conunecting the ends of said inductors,
brake-shoes arranged to bear against the said
wheel, said wheel and shoes forming part of
a magnetic circuit, and means for energizing
said circuit, as and for the purpose set forth.
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12. Ina braking system, a brake-wheel, in-

ductor - sections mounted in the periphery
thereof, said inductor-sections forming cir-
cuits closed upon each other, brake- shoes ar-

ranged to bear againstsaid w 11001 sald wheel
and shoes for ming partof a marrnotlc circult,

as and for the pm pose sct forth.

13. In abrakingsystem, a brake-wheel per-
forated in the peripheral rim thereof, induc-
tor-sections mounted in said pelfomtlons
means for electrically connecting said sec-
tions, brake-shoes arranged to bear against
said wheel, said wheel and shoes forming part
of a magnetic circuit, as and for the purpose
set forth.

14. Ina brakingsystem, a brake-wheel hav-
ing perforations arranged in the periphery
thereof, insulating-sleeves mounted 1n said
perforations, inductor-sections mounted Iin
said insulating-sleeves, said sections being
electrically connected together, brake-shoes
arranged to bear against sald wheel, said
brake shoes and wheel included in amagnetic
circuit, as and for the purpose set forth.

15. Ina braking system, a bralce-wheel, in-
ductor-sections carried thereby, conduetmm
rings connecting the ends of said Seetlon%
bmhe shoes arranged to bear against s md

wheel, said shoes :;:md wheel included in a

magnetic circuit, as and for the purpose set
forth. -

16. In a braking system, a brake-wheel,
brake-shoes loosely supported and arranged
to bear against said wheel, said shoes and
wheel forming part of a closed magnetic cir-
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: emt in combination with mduetors carried |
by sald wheel and. arranged to move across
‘8ald circuit, as and for the purpose set forth.
17. In a braking system, an electromagnet

and a brake-wheel and bra,ke-shoes respec-
tivelyarranged to bear against said wheel and
the core of sa1d mnag net thereby forming a
closed magnetic elremt in combination W1th

induectors earrled by said wheel and arranged

10

20

to move across said circuit, as and for the pur-
pose set forth.

18. In a bl‘ctlilllﬂ‘ ‘system a brake-wheel,

means for maﬂ'netleally applying thereto a

frictional braking effort comprising an elec-
tric magnet and brake-shoes forming the pole-
pleces of said magnet, in eombmatmn with
means for develoPmG a coincident electrical
braking effort, and means for varying the
emount of eurrent through said eleetromaﬂ‘-
net,whereby the 111ae‘netle braking effort may
be varied, as and for the purpose set forth.
19, In a braking system, a brake-wheel, an
electromagnet, pole -pieces loosely mounted
at the ende ther eof 1n magnetic relation tothe

core of said magnet, and arranged to bear

against said brake-wheel, thereby forming a

closed magnetic circuit, said brake - whoel

30
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- forming brake-shoes, as and For the purpose.
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comprising an armature adapted to revolve

In a direction to cut the lines of force of said
magnetic circuit, whereby, when said electro-
mawnet 18 enermzed a magnetic and a coin-

eldent electric brakmﬂ ef*ort is secured, as

and for the purpose set forth.
20. Ina braking system, a magnetic elremt
a brake-wheel and brake-shoee included in
sald circuit, an electromagnet for energizing
said lna,ﬂ*netle cireuit, &nd a circuit fer smd
electromagnet meludmﬂ* a brake-lever and a
rheostat; whereby the magnetw circuit may

be ﬂra,duall 7 energlzed, in combination with
Y |

mduetor sections eerrled by said wheel and
arranged to cut said circuit transversely, as
and for the purpose set forth.

21. Inabrakingsystem, a brake- Wheel Com-
prising an armature of closed circuits, in com-
bination with an electromagnet.and loosely-
mounted pole-pieces therefor said pole- -pieces

Set forth

22. In a braking system, abrake Wheel an
electromagnet, brake-shoes loosely supeorted
upon the core of sald magnet and arranged {o
bear against said brake- whee] ,in eombmatwn
with mdueters carried by said wheel and ar-
ranged to move across the magnetic circuit

formed by said parts, as and for the purpose

set forth.

23. In a brekmn* system, a brake-wheel,
brake-shoes perferated at one end thereof

and arranged to bear against said wheel at

the other end thereof, an electromagnet, the

- perforations in said ehees adapted te receive

the core of said magnet, the core, shoes and

wheel forming a closed magnetic circuit in

combination Wlth induetors earrled by said -

wheel and arranged to transversely cut said

' elremt as and- fer the purpose set forth.

24 In abrakmﬂ‘sysfsem a brake- wheel an
electromagnet, brake- shoes arranged to con-
tact at the respectwe ends thereof against

the core of said magnet and said Wheel and
inductor-sections short- circuited upon them-

selves carried by said brake-wheel, as and
for the purpose set forth.
25. In a braking system, an eleetroma,ﬂ'net

a brake-wheel, brake shees contacting at the_

70

75

respective ends thereof with the core of said

magnet and the surface of said wheel, there-
by fermmﬂ‘ a closed magnetic elreult a cir-
cuitforsaid eleetromaﬂ'n et,and means tor CON-
trolling the current throucrh said circuit, in
eomblnetlon with mduetor sections earrled
by said wheel and arranged to cut the lines
of force of said circuit, as a,nd for the pur-
pose set forth.

26. In a braking system, a brake-wheel, an
electromagnet, brak:e-shoes eeutaetmn at the
respeetwe ends thereof with the core of said
magnet and the surface of said wheel, a cir-
eult for said magnet, and a rheostat arranged
in sald circuit ior eontrellmn the same, in
combination with mduetor—seetlons earrled
by said wheel, as (mrl for the purpose set
forth. -

27. In a braking system, an axle, a shaft
geared thereto tlll'euwh reduetletlmea,rmﬂ a
brake-wheel meunted on said Sha,ft br&ke-
shoes arranged to bear against 5&1(1 wheel,

said brake- ehees and wheel forming part of

a magnetic circuif, and inductors short-cir-
cuited upon themselves carried by said brake-
wheel, as and for the purpose set forth.

28. In a braking system, an axle, a motor.

having the shaft thereof D*eared thereto
throucrh reduction - gearing, a brake - wheel
mounted on fthe shaft of seld motor, brake-
shoes contacting with said brake- wheel sald
shoes and wheel forming part of a mdﬂ*netle
circuilt, and inductor-sections short- elremted

upon eaeh other carried by said wheel, as

and for the purpose set forth.

29. In a braking system, an axle, a shaft

geared thereto, a brake wheel mounted on
said shaft, inductor-sections electrically con-
nected tee'ether mounted on said wheel and
a man'netle circuit in which said wheel is
adapted to revolve, as and for the purpose
set forth.

30. In a braking system, a bralke- wheel, in-

'duetor-seetlens electrically coupled teﬂ'ether

and carried by said wheel, and means for

creating a magnetic field in Whieh said brake-

wheel is adapted to revolve, as and for the
purpose set forth.

31. In a braking system, the combination
with an axle and a shaft geared thereto, of a
brake-wheel mounted on said shaft, brake-
shoes arranged to contact with said wheel,

sald shoes and wheel forming part of a closed

magnetic circuit, and means for energizing
said ecircuit, in eembmetlen with mduetere
carried by said wheel as and for the purpose
set forth.

32. Inabrakmﬂ‘eystem an eleetrome gnet,
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“means for supporting the
Joosely suspended from the core of said mag-

q | | | . 594,493

same, brake-shoes

net, a brale-wheel, said shoes bearing against

- said wheel, and means for controlling the en-

IO
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ergizing-circuit of said magnet, In combina--

t1011 with inductors cmned by said Wheel, as
and for the purpose set forth.

33. In a braking system, a brake- wheel, a
removable ring. mounted on the periphery

thereof, brake-shoes arranged to bear against

said ring, said shoes and wheel forming part

of a closed magnetic circult, and means for
energizing s.s_u(l circuit, in combination with

mductms GcLlllG"d by ald wheel as ﬂlld f0r

‘the purpose set forth.

' 34. Ina brakingsystem, an armature com-
pl*is'ing insu]ﬂ,ted. inductor-sections electric-
ally connected together,brake-shoesarranged

to bear against said armature and formmn"

magnetic pole -pieces, and means for energiz-

ing “said shoes at will, as and for the purpose

set forth.

35, In a braking system, an axle, a bmhe—'
wheel rotatively eonnected therewlth and
carrying insulated, closed electric circuits, 1n
combination with an electromagnet: havmn':

pole-pieces arranged to frictionally engage

30

said bralke- wheel, as and fm the purpose set

forth. |
- 306. In a braking sy qtem a 1otatmﬂ' br'ahe-

wheel, an electromwnet lmvm pole pleces

arranged to frictionally engage said brake-

Wheel in combination with electrlcal devices
carr 1ed. by said wheel for developing an elee-

trical braking effort coincident with the ap-
plication of said pole-pieces, as and for the

pmpose set forth. | | |
37. In a braking sy stem, a rotating br ale-

whepl, means for magnetically applying a

frictional braking effort thereto, in combina-

tion with means carried by said rotating
brake-wheel and dependent upon the speed
of rotation thereof for coincidently develop-
ing an electrical braking effort, as and for

the purpose set forth.
33. In a braking system a 10t&tmﬂ' brale-
wheel, means _for magnetically applymw a

frictional braking effort thereto, in combina--

tion with electrically-connected conductors
carried by said wheel for developing a coin-
cident electrical braking effort, whereby as

the speed of rotation of said wheel decrcases
said electrical braking effort deereases, while

the frictional braking (,ﬂfm tremains con c:,t.:l,nt,
as and for the purpose set forth. .
In witness whereof I have hereunto set my

hand, this 6th day of May, 1897,1n the ]_)1(?55- -
ence of the subscribing wnnesso‘s B

SIDNEY II. SITORT.
Attest:
M. A. KENSINGER,
JOHN J. BEVER.
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