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My invention relates to an 1mproved apparatus
for stabilizing high speed trains whereby such
trains will be able to negotiate curves with entire
safety at speeds which will be dangerously high
under present conditions.

Practically the entire railroad trackage of the
world has been designed to accommodate -the
speeds of seventy-five years ago.  -Some of the
curves have been of such great radius and have

- been so banked as to permit with entire safety

speeds of perhaps sixty miles per hour but in

‘many cases such a speed cannot be maintained on

a curve without disaster. Obviously the danger is
due to the fact that in traversing -a-curve cen-

- trifugal forces are developed, tending to-derail

the train, and care has to be-taken that the speed
at all times must be kept sufficiently low as to

- prevent the development of dangerously high
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centrifugal forces.

- Under the spur of modern cmhza.tlon and due
to the competition of other methods of transpor-
tation such as airplanes, it has been found de-
sirable to substantially increase the speed -of
railroad trains to one hundred miles per hour or
more. This development is exemplified for éx-
ample in modern Diesel driven stream line trains
capable of as high a speed on & straight track-as
one hundred and twenty miles per hour. - The
curves, however, still present difficulties and the
speed has to be reduced at more or-less frequent
intervals to a safe figure which means of course a
lower average speed for the entlre run. :

The chject of my invention is t6 ‘provide an im-
proved apparatus by which trains may negotiate
curves with entire safety at speeds which under
present conditions would be impossible. i

- To this end, my invention consists in provid- -

ing an apparatus by which opposing forces will
be developed to counteract the centrifugal forees
tending to derail the train- and also to develop
those opposing forces substantially in' propottion
to -the centrifugal forces. The development of
these opposing forces is preferably brought about
automatically as will be hereinafter explained.

These opposing forces which counteract and -

oppose the otherwise destructive centrifugal
forces are developed magnetically by increasing
the traction of the wheels of the train on the rails
in proportion to the value of the centrifugal
forces tending to cause the wheels to leave the
rails.

This may be done either by magnetizing the
wheels to cause them to engage the rails with a
greater or less increase of pressure or by carry-
ing upon the train a series of electro-magnets

movable in-close relatlonshlp to the tracks which
therefore form the armature of a magnetic circuit.

I control-the development of the counteracting
forces automatically and this is effected by the
employment of a normally-quiescent mass, such 5
as ‘a. pendulum- or-a- sliding weight. Such mass
will be thrown out- of equilibrium under the effect
of and to the extent of the centrifugal forces.
This movement of the mass. from its condition
of equilibrium, may be utilized to control an elec- 10:
tric current the value of which w111 determine the
extent of the magnetic pull.

“In utilizing a shiftable mass to thus automati-
cally adjust the value of the opposing forces it is
desirable that said mass shdll not be affected. by 15
ordinary conditions of run but shall be influenced
only by the. centrifugal forces which are to be
guarded against. Therefore, I prefer- to mount
the pendulum or ‘weight in & casing containing a
liquid like oil or water or glycerin or-containing a 20
readily mobile solid like petroleum jelly, whereby-
the controlling mass will move from its posu;lon
of equilibrium only under the effect of a sustain-
ing force such as will be encountered when the
train rounds-a curve. - 28

For: obvious reasons it:is unportant that the
automatic controlling apparatus shall be located
at- the front of the train so as to overcome the
destructive centrifugal forces at the instance of
their development. - In fact the automatic ‘con- 30
trolling apparatus is preferably located ‘under
each car whereby.every car will be -equipped with
its individual - automatic stabilizing apparatus
brought into operatmn when centnfuga.l forces
are encountered. = 35

.Attention  is dlrected to  the accompanying
drawmg formmg a pa,rt of thls spec1ﬁca,t1on and :
in Whlch :

Figure 1 is a front v1ew of the axle and two of
the wheels of & train; the casing containing the 40
controllmg pendulum being ‘shown' in section. -~
! Pigure 2 ista similar ‘view, the wheels being
shown in section and the casing and the control-
ling rheostat in elevation.

Figure 3, an enlarged section showing a por- 45

‘tion of the core,

Figure 4, an elevation showing conventlonal
supports for the wheels and illustrating a .modi-
fied arrangement for increasing the tractive ef—
fect electro-magnetically, and

Figure 5, a diagram illustrating the electrical
cireuits.

In all of the above views corresponding parts
are presented by the same characters of refer-
ence, 55
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! The car whee]s I—1 are carried as usual by an
axle 2 and ‘travel on the steel rails 3—3. In

" order that-the wheels I—1 may be magnetized

10
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I employ a core 4-in the form-of a ring as shown
particularly- in ‘Figures 2.and 3.. This’core for

“each wheel is formed of any suitable magnetic

material; and it may- be a separate core inti-
mately welded to its associated wheel 1. - Prefer-

.ably, however, ‘the core 4-is' formed integrally.

with its associated wheel. Each. of the cores 4
may be magnetized by coils 5 of insulated. wire

as shown particularly in Figure 3,'thereby -mag- ..

netizing the: wheels "I—I so ‘as to increase the
traction between said wheels and the rails 3—3.
To protect coils 8 a metal covering 6.is employed.

Current is applied to:the. coils. through lead .
wire 1—T - cooperating with “insilated cotitact
rings 8—8 ‘as will -be readily understood and as. -
indicated in Figure 5. These ‘contact rings are..

shown as being ca,rrled upon the axles 2 but they
may be mounted on the cores or upon any mov-
able element associated with the cores.. '
- Current for energizing the several coils is sup-

‘plied-from- any suitable source, such as storage
battery 9. Two sources of supply.are preferably -

used so as:-to provide current in case of a break-
down :of -one-source.- “A rheostat or a_series of

" relays I 1-is.interposed in one of the supply cir-

30,

“cuits of the wheels on ea,ch ca.r as ‘shown in
Figure. 5. !
- The central or normal pos1t10n of the rheostat .

“‘arm 12 cuts. off current to the several coils 5
< but-when' the rheostat arm is moved to either
- side .of this central position. current:of -propor-

35
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tainer (5. The shaft 14 is provided with an arm -

45 'IB connected by link 17T with the rheostat arm 2.

55:
B ,fform .of which has-been-described, will be readily -
' 4 understood.. -Under normal conditions when the .

~ train ‘is traversing a straight track the rheostat

60

" ever, the train:rounds a curve-in e1ther direction- -
the-centrifugal force will cause the weight 13 on

tional value will be supplied to the coils so-as to
proportionately determine the value of the trac-
tive effect-of the Wheels —t. thh respect to the

rails 3—3. =
_ 'The rheostat a.rms I2 of the tram are pref-‘
erably automatically adjusted by a shiftable mass:
‘influenced by the:centrifugal effect as the train

--rounds a curve.

The mass may be: a pendulum
13 mounted on a shaft 14 within a suitable con-

‘“The container 15 may be supplied with a ma-
terlal 18 .to provide a dashpot-effect, thus pre-
venting the weight ‘13 from responding to: brief

Antermittent foreces but allowing the weight to
50
- gal force developed when-the ‘train rounds a
‘curve. : 7
-such as water, oil, or glycerin, or it ‘may be a -
readily mobile solid such as-pefroleum jelly. - . -

respond. to-a: continuous effect like the centrifu-

- The material ‘18 may- be either a liquid

‘The operation of my improved apparatus, one

11 will ‘cut. off .current-from the coils 5 so that
rio magnetic effect will be: secured:. “When, how-

2 046, 310

each car to be deﬂected to the r1ght or left.and:
this deflection will be proportional to the cen-
trifugal force. - The -value -of- this centrifugal -

force -depends upon.the speed and the radius .
.of the curve. Since the deflection of .the weight -5

13 is ‘proportional to.the 'dlsturbmg centrifugal -

~force, the current supplied to the coils: 5 will-be -

likewise proportional to that force and in conse-
quence -the. counteracting -force - tending: to. In-.

-‘crease the -attraction -between the wheels I—['1p "~
-and the rails ‘will be correspondmgly and auto-
~matically regulated.

‘"With the modified arrangement. shown in Flg-
ure 4 coils 19 are mounted -upon cores 20 which - .

move closely adjacent 'to-the: rails as shown.15 -

Current to-these coils 19 -may-be supplied in the -
Same way as to the coils 5, so as to provide for
an increase in the tractive effect substantially
proportional to the centrifugal force tendmg to

deran the train, -~ 20 -

* Having now described my invention what I

-claim is:

1. Apparatus for sta,bmzing a ‘train. at: high
speeds comprising energizing coils carried by the =" -
train and so located as to increase through mag- 25
netic effect the tractive effect between the wheels. '
and rails-when energized, means for controiling -
the current of .said coils - and-a shiftable weight -
for actuating said .controlling means and mov=
able from a position of equilibrium’ under: the’ 30

effect’ of centrxtugal force whereby the current

will increase the tractive effect in proportion:to.:
the centrifugal force tending to derail-the: train:
m rounding a_curve. s
© 2. Apparatus. for. stab111z1ng a, tram a,t hlgh 35"
speeds, comprising ~electro-magneis: movable: in ..
close:.relationship to the rails to increase -the
tractive effect. when energized; means.for con-- -
trolling the current of said magnets-and a shift-

“able weight for actuating said controlling means 40: -

and movable from a position -of equilibrium un- "

“der. the. effect . of centrifugal force whereby ‘the -

current will: be ksupplied,tq_vincrease the magnetic.
pull between said magnets and the rails in-pro- -
portion . to. the- centrifugal force- tendmg to de- 45:'

rail the train in rounding & curve,

-3. Apparatus for -stabilizing a train at hlgh
speeds - comprising energlzlng coﬂs located ad-
jacent the: wheels for magnetizing: said wheels §0.
as to.increase the tractive effect thereof, means 50

. for controlling- the :icurrentof said coils p.nd -3

shiftable -weight - for actuating the: controlling
means and movable from .a position of equilib-
rium. under the effect of centrifugal force where--

by the current will be- supplied-to ‘magnetize the 55

wheels .in. proportion. :to: \the -centrifugal- vforce_

-tending to :derail the train in rounding. a curve.”

4. Apparatus as recited in- cla.lm 3-in ‘which

“the movable weight is ‘subjected to:-a da.shpot
. effect so as.to-be mﬂuenced only by a contmu- 60

1ng centnfugal effect. .. -
. " KARL P. BILLNER



