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Mo all whom it may concern:
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.. certain

. panying drawing,
" 0. .'The solenoid attracting
" The fore extremity of the ca

s a9
7 ecore 418 displaceable axially

7 pathof the

. “eore.is reduced the more deeply the core is-

ERWIN KRAMER, OF BERLIN, GERMANY.

. ELECTROMAGNETIC BRAKE."

R ‘No. 814,810,

| . Application ﬁi_ed Auguat 5. 1904‘ ...gléﬂ_afl No. 218, éﬂl. o

- "Beit know
~ject of-the King ussia, | .
'z Germany, have invented certain newand use-

S8} -

nown that I, Erwin KRAMER, a sub-
of Prussia, German Em-

7 ful Improvementsin Electromagnetic Brakes,

‘of which the following is a specification. -

. Myinvention relates to brakes, principally

. for electrical street-railways, provided Wltﬁ

an electromagnet,
.. levers a '
' wheels.. -

an electromagnetof sucha

" brake consisting o _
Of cur-

" tent ‘the armature of the ‘electroma

" "nection of such:

> lates the intensity of the current, ener
" “the electromagnet in accordance. wit,
of rotation of the wheels. ‘The said
tic effect -or attraction is attained,

~iagne

. owing to the fact that the cross-section of the
ath of the lines of force between the iron

o Eady of the solenoid and the core is decreased

.. by the deeper drawing in of the latter, where- |
crease « eticforece,
pent drawing in by starts of

. by thetoo high increase of the ms
. and the conseq
30 the core,is ocbvia

the force

ted. As, therefore,

. “upon the intensity of the current, so above 2
o "blocks is proportionate to
2% tation of the wheels. I attan
¢ mechanism illustrat
. ' ing, in which -the
¢ parts are shown in full lines and some
. of the carriage in'dotted lines. -
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‘these objects

the operatin,
detalls

of -

7 of a eoil of wire 1,inclosed in an iron-casing 2.

: ~ .¢losed by an annular iron shoe 3, which 1s
" fixed thereon by screws or the like.
5 cavity of the coil 1.and of the

~is:made of such a len
i ehd of thesame131na

- outerend of the shoe, when the ¢

fines of force from the shoe to the

. - “drawnin. - fB? thlS means the to&speedy in-

. crease of

_ which actuates a system of
nd presses the brake-blocks to the

invention is to produce a_

met 18
-+ movedtoa definite position, and of the con-
- . nection ch an electromagnet with an ap-
D Fdratus_dﬁ*fen by the wheel-axle which regu-
20 121ng

hich the brakes arée attracted depends |

Jimit the application of the brake-
‘the velocity of ro-

in the accom-"|

T electromaine_ts.'
the brakes congists

sing is partially

.- In the
shoe 3 an 1ron
ially, and the core 4 |
h only that the outer
éeper position than the
-t ouversn | . ore is drgwn:.

-3¢ intodhie coil whereby the cross-section of the

the magnetic force is obviated, so

55 thatthe corsis not drawn inward deeper than

'n%current for the time being.

he core 4 1

these. on bolts 5, the ends of which are fas-
tened in the rear wall of the iron casing 2 and

'_.'cle+fr alﬂﬂ. -
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| tures of which would assume

| tion for each current intensity.
| Upon the outer end of the c
rod 7, which, by means
acts upon
which carry
{ are taken off
~ The braking-electromagnet 1s preferably
energized directly by
the vehicle, which by the int_erm‘ediai'{
starting-switch are connected with t
tromagnet, if necessary, with the interposi-

ore is fixed a

by springs1 4 when tll'efyr&ke 18

act as current-generators.

intensity produce« | TS _
| hicle is dependent on the velocity of rotation

plained, the.po

upon the rotative speed of these latter. =

“When the drive

current, the ‘strength of which corresponds

' that the core 4 is drawn into
phe ertain orce. o _
the decreased velocity of the car and of the

pressure

minished till
wise immediately released when the wkeels,
owing to too energetic braking,
liable to slide, as 1 _ ALLVe
velocity of the wheels, and conseq iently the
current intensity, decreases. 1t 1 .
| impossible for, the wheels to be locked. If,

e

“Instead of the electromagnet Lere repre-
| sented, others might be employed, the arma- =
‘a definite posi-
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' Speciication of etters Patent,  Patented Maroh13, 1006,

[ corresponds to thé--iﬁtehsity of thé}mﬁgxietiz:-_f L

The core 4 is provided with a number of
longitudinal bores and is guided by meansof =~
6o -

{in a ca y or bridge 6, respectively, which lat- o
ter is fixed upon the shoe 3.  Xiyes 15 serve -
| for mounting the electromagnet on the vehi- -

of ¢ . 79
ans of a link 8and lever 9, ~
the usual brake-rods 10 11 12, '
the brake-blocks 13 and which L
75
the electromotors of
of the =
e elec-
: . | 8o
‘tion of resistance in such a mannerthat they T
Tt is well-known™ -~
that with such an arrangement the current . =
duced by the motors of the ve- -

of the wheels. As, however, as already ex- - L
» positign of the core corresponds . -
‘with the current intensity, the pressure of the -
‘brake-blocks upon the wheels is dependent =~
a6
The brake acts in the following manner: *9_ -
Nhen th desires to apply. the brake, .
he. switches the electromotors onto the brake-~ -
" The motors then generate.
. 95
| tp the velocity of rotation of the wheels, so -
_ the correspond-
ing position in the coil :and the brake ap- .
4 with a certain force. When,owing to-
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wheels the intensity of the current falls, the
of the brake is also gradually di- =~
the vehicle comes to rest en- .

tirely without shock. ~The brakes. are like-
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L would be
n this case alsothe rotative

Tt is therefore -
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- causes,
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. of current which is-constant to
- at least, must be used.
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 having a coil, an iron casing inclosing the coil,
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nvention.

on the other hand, the vehicle should start
rolling uﬁon;an incline or owing to other

the current intensity rises and the
brakes will be applied more firmly.

Instead of connecting the motor of the ve-
hicle directly with the brake-electromagnet,
a centrifugal governor might be coupled with
the wheel-shaft and switch in current of
oreater intensity for the brake-electromagnet
when the speed of rotation of the wheels was
high and lower intensities when the speed
was lower. In this case, however, a source
some extent,

The brake may be varied in different ways
without departing from the principle of my-
1 therefore do not wish to be lini-
ited to the construction illustrated m the
drawing; but | -

What I claim as my invention and desire
to secure by Leftters Patent, 19— |

i. In an electromagnetic brake for vehi-
clés, the comibination with an electromagnet,

an iron shoe closing the open end of the cas-
ing, a-central opening in the shoe coinciding
twith the hole of the ceil, a core adapted to
move axially in the S id cavity of the coil
and shoe, the core being of such a length that
1ts outer end takes a position within the shoe,
when the core is drawn into the coil; of a sys-
tem of brake-levers which bear the brake-

blocks and are connected to the core; & cur-

 rent-generator coupled with.the vehicle-axle |

which produces different cuirent intensities |

- '8i4,

010

in confermity with the rofative speed of the
wheels; and circuit connections between the

2. An electromagnet for wvehicle-brakes,
having & co1l, an iron casing inclosing the coil,
an iron shoe closing the open end of the cas-
ing, a central opening in the shoe coinciding
with the hole of the coil, a core adapted to
move axially in the said cavity of the coil and
.shoe, the core being of such a form that the
‘cross-section of the path of the lines of force
from the shoe to the core is reduced, when

| the core is drawn into the coil, substantially

‘48 described. D

3. An electromagnet for vehicle-brakes,
‘having a coil, an iron casing inclosing the ceil,
an annular iron shoe partially-closing the
open end of the casing, a core adapted to
move axially in-the eavity of the coil and

| electromagnet and the current-generator,sub-
! stantially as described. |
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shoe, the core being of such a form that the

cross-section of the path of the lines of force

from the shoe to the core is reduced, when

the core is drawn into the coil, which electro-

magnet is energized by the vehicle-motor,
with which it is short-circuited; in combina-

60

tion with a system of brake-levers, substan-

tially as described. o

In testimony whereof I have signed my
name to this specification in presence of two
subscribing witnesses, |

BEWIN KRAMER.
Witnesses: | o

Geore -Bowus,
CARL ApPMAN.
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