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To all wham it may concern.:

Be it known that I, Cwaries B. Bravrs,
a citizen of the United Qatates, residing at
uwmsmle in the county of Allegheny and
HState of Pennsylvanm, have invented cer-
tain new and useful Improvements in Rail-
way-Traftic-Controlling Apparatus, of which
the following is a specification.

My invention velates to railway traffic
controlling apparatus, and particularly to
apparatus of the type comprising governing
means on a vehicle controlled in part by
speed responsive means on the vehicle,

I will describe one form of railway traffic
controlling apparatus embodying my inven-
tion, and " will then point out the novel
features thereof in claims.

The accompanying drawing is a dia-
grammstic view showing one form of rail-
way trafiic controlling apparatus embody-
ing my invention.

Referring to the drawing, the reference
character A designates a centrlflwal device
mechanicaily driven from an axle G of the
train. This device comprises two weights
9 which are caused to rotate about a shaft
& by means of linkwork 4. The centrifugal
force so generated causes the weigths “to
tend to move away from the shaft 9 and
hence draw the collar 7 downwards against
the pressure exerted bV a spring 8. Thus
for any given speed of the axle G there will
be one, and only one, posml(m of the collar
T.OA movable cont ack finger 10, operated
by this collar 7 is umnoed to co-act with a
fixed contact 14 or a second fixed contact
15. The adjustment of these parts is such
that at any speed of the axle (¢ below the
speed corresponding to a suitable low -speed
of the train herein chosen as 12 miles per
hour, the contact 1014 is closed. When
the train speed is 12 miles per hour or above,
the contact 10—14 is open and contact 10—
15 is closed. A second contact finger 12
operated by collar 7, and a fixed contact
13, ave so arranged that the contact 12—13
is closed only for train speeds above 12
miles per hour. As shown in the drawing,
this contact operation is accomplished by
means of a rod N which is shifted longi-
tudinally by collar 7, this rod having col-
lars spaced theron which collars engage said
movable contact fingers,

Serial No. 611,590.

A double current generator having its al-
ternating current end designated by the ref-
erence character D and its divect current end
designated by the reference character K is op-
erated by a second axle F on the train. A
synchronous motor C is supplied with al-
tull’l%hln‘f current from the alternating cur-

rent end D of the double current generator

by means of wires 85 and 86. Driven by
the synchronous motor is a second centri-
fugal device B similar in construction - and
operatlon to the first centrifugal device A.
Since the frequency of the alternating cur-
rent generated by the generator D is direct-
ly proportlopal to the speed of rotation of
the axle F and hence the speed of the ve-
hicle, and the speed of the synchromous
motor is directly proportional to the fre-
quency of its alternating current supply, it
follows that for any given speed of the
train there will be one and only one posi-
tion of the collar 7 of the centrifugal de-
vice B. TFive movable contact fingers 19, 17,
18, 47 and 16 co-act with fixed contact mem-
bers 23, 21,22, 45 and 20, and these contacts
are operated by the “centrifugal device B
in such a way that contact 16-—20 is closed
only when the speed of the train is 8 miles
per hour or above, contact 17—21 is open
only when the speed of the train is 65 miles
per hour or above, contact 18—22 is open
only when the speed of the train is 85 miles
per hour or above, and contacts 19—23 and
4745 are open ‘only when the train- speed
is 15 miles per. hour or above. As shown
in the drawing this contact operation is ac-
complished by means of a rod I which is
shifted longitudinally by collars 7 and
which rod is provided with collars spaced
thereon and which collars engage the mov-
able contact fingers.

T will term the device B the main cen-
trifugal device. and the device A the auxil-
iary centrifugal device.

The reference character R designates a
valve capable of assuming three posmons.

-This valve is operated: by any convenient

means not shown in the drawing in such a
manner that when traffic condltlons in ad-
vance are safe the pipe 51, which controls
the train brakes is connected with pipe 52
and  disconnected from pipes 53 and 50;
when traffice conditions in advance are such
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-wire 41 back to. wire 43:

2

as to require caution, the pipe 51 is con-
nected to pipe 53 and disconnected from
pipes 52 and 50; and when traffic conditions
in advance are dangerous pipe 51 is con-
nected to pipe 50 and disconnected from
pipes 52 and £3. The pipe &1 which con-
tains a fluid under pressure greater than
atmosphere is thus selectively connected to
one of the three pipes 50; 53 or 52. When
the pipe 51 is opened to atmosphere the
brakes are applied on the vehicle in the usu-
al and well known manner. This pipe 52
is provided with a valve 3 comprising a
chamber #4 having a seating member 56
which may be moved into and out of a posi-

‘tion wherein it closes an aperture 54% thus

closing or opening said valve to atmosphere.
The seating member 56 is normally hiased
to its open position by means of the fluid
pressure in the pipe 51. This member is
controlled by a magnet winding H which
serves when energized to close the valve 3.
Simijar valves T and U having magnet
windings M and I. are provided for pipes
53 and 50, respectively. Thus it is clear
that the brakes are applied when traffic
conditions in advance permit full speed but
magnet H is de-energized, or when traffic
conditions in advance require caution but
magnet M is de-energized, or when trafiic
conditions in advance are dangerous but
magnet I: is de-energized.

The reference character I designates a
direct current turbo-generator which is
used to supply energy to the apparatus when
the vehicle is not moving. This turbo-gen-
erator X is provided with a circuit which
passes from its upper terminal through wire
31, contact 10—14 of centrifugal device A,
wires 11 and 29, contact 19—23 of centri-
fugal device B, wires 25, 27 and 26 contact
17—21 of centrifugal device B, wire 37,
winding of magnet H, and wires 59, 42, 43
and 84 back to the lower terminal of genera-
tor K. This circuit is provided with a
brancli which passes from wire 27, through
wires 24 and 50, contact 18—22 of centrifu-
gal device B, wire 30, winding of magnet B,
and wire 40 back to wire 42. A second
branch passes from wire 27 through wires
24 and 46 contact 47—45 of centrifugal de-
vice B, wire 88, winding of magnet L and
The cirenit and
the two. branches. thereto which I have just
traced are closed only when the train speed
is less than.12 miles per hour, because at all
other times contact 10—14 is open.

The. direct current end E of the double
current generator is. provided with a cir-
suit which passes from its upper terminal
throngh wire 83, contact 16—20 of centrifu-
gal device B, wire 382, contact 10—15 of cen-
trifugal device A, wire 11, contact 12—13 of
centrifogal device A, wires 28, 27 and 26
contact 17—21 of centrifugal device B, wire

1,514,247

37, winding of magnet H, wires 89, 42, 43
and 44 back to the lower terminal of genera-
tor K. This circuit is closed only when the
train speed is‘'above 12 miles per hour and
less than 65 miles per hour. This: cireuit is
provided with a branch which passes: from
wire 27, through wires 24 and: 50, contact
1829 of centrifugal device B, wire 30,
winding of magnet M, and wire 40 back to
wire 42. The citcuit 1s closed through this
branch only when the train speed is greater
than 12 miles per hour and less than 35 miles
per hour.
for the circuit for generator K passing
from wire 27 through wires 24 and 486, con-
tact 47——45 of centrifugal device B, wire 38,
winding of magnet L. and wire 41 back to

wirse 48. The circuit is closed through this

branch cnly when the train speed is greater
than 12 miles per hour and less than 15
miles per hour. Tt is clear then that magnet
I: is energized for all train speeds below 15

miles per hour, magnet M is energized for

all frain speeds below 85 miles per: hour
and magnet H is energized for all train
speeds below 65 miles per hour.

Tn operaticn the magnets are energized by
the turbo-generator K at speeds below 12
iles per hour. At 8 miles per hour con-
act 16—20 on centrifuge device B closes
to provide means whereby the magnets may
receive current from generator ¥, but they
do not receive this current until the speed

12 iniles per hour when contact
closes. At 15 miles per hour contact
98—19 opens thus supplying current from ¥

=

-~ b

to the magnets solely - through contact
. o - & f . - (== 3
12—-12,  When the train slows down the

same procedure takes place in the reverse

order.

Tn normal operation, if traffic conditions
in advance are safe the brakes will not be
applied until the train speed exceeds 65
miles per hour; if traffic conditions in ad-
vance réquire caution, the brakes will be
applied only when the train speed exceeds
35 miles per hour; but if the traffic condi-
tions in advance are dangerous the brakes
will be applied when the train speed ex-
ceeds 15 miles per hour.

One reason for operating the centrifugal
device B through the medium of the syn-
chronous motor T and the axle-dviven gen-
erator D is that by so doing this device-may
be placed at any desired location on. the
train. Ancther reason is that the device

may be made small and light and so par-

ticularly suitable for operation of the speed-
controlling contacts 17—21  ete: Tt is ob
vious, however, that failure of the centrifu-
gal device B is possible, and also that any
element of the indirect connection between
this device and the train axle ¥ may fail.
Tt is also obvicus that in any one or more
of these events, the speed-controlling con-

A second branch is provided
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tacts will not be properly actuated in ac-
cordance with the actual speed of the train,
and the speed controlling apparatus would
then not function in the manner intended.
To guard against this contingency, I have
provided the auxiliary centrifugal device
A which may be of rugged and reliable con-
struction and is preferably connected as
directly as possible to the axle G so that
failure of this device to reflect actual train
speed is highly improbable. - Assume that
the train is running at 12 miles or more
per hour and that centrifugal device B is
at rest for any reason whatever, contact
16—20 will be open so that the valve mag-
nets H, M and 1. will receive no current
from generator E, whereas contact 10—14

will be open so that the valve magnets will

receive no current from generator K. In-
asmuch as all the valve magnets are then
open, it follows that the brakes will be ap-
plied and the train brought to a stop.

If the generator E should fail the valve
magnets will of course receive no current
from this generator, and if the train is run-
ning at 12 miles or more per hour, contact
10—14 will be open so that the valve mag-
nets will likewise receive no current from
generator K, with the result that the train
will be brought to a stop. ‘

In the extremely improbable event that
centrifugal device A ‘fails to operate its
contacts in the manner intended then con-
tact 10—15 will remain open so that genera-
tor E will furnish no current to the valve
magnets, and when the train speed exceeds
15 miles per hour contact 19—28 will open so
that the valve magnets will receive no cur-
rent from generator K, with the result that
the brakes will be applied and the train
brought to a stop.

Although I have herein shown and de-
scribed only one form and arrangement of
railway traffic controlling apparatus em-
bodying my invention, it 1s understood that
various changes and modifications may be
made therein within the scope of the ap-

. pended claims without departing from the
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spirit and scope of my invention.

Having thus described my invention, what
T claim is: ' ;

1. Railway traffic controlling apparatus
comprising a vehicle, an alternating current
generator. driven by an axle of said vehicle,
a synchronous motor supplied with current
by said.generator, a main centrifugal de-
vice operated by said motor, an auxiliary
centrifugal device - operatively. connected
with an axle of said vehicle, and governing
means on the vehicle controlled jointly by
said two centrifugal devices. ,

2. Railway traffic controlling apparatus
comprising a vehicle, an alternating current
generator driven by an axle of said vehicle,
a synchronous motor supplied with current

by said generator, a main centrifugal device
operated by said motoxr, contacts controlled
by said centrifugal device, an auxiliary cen-

trifugal device operatively connected with'

an axle of said vehicle, and governing means
on the vehicle controlled jointly by said con-
tacts and by said auxiliary centrifugal de-
vice.

3. Railway traffic controlling apparatus

comprising a-vehicle, an alternating current.

generator driven by an axle of said vehicle,
a synchronous motor supplied with current
by said generator, a centrifugal device op-
erated by said motor, a second generator
driven by an axle of said vehicle, a third
generator on sald vehicle driven by means
independent of the motion of the vehicle,
and governing apparatus on the vehicle con-
trolled by said centrifugal device and sup-
plied with current from said second genera-
tor or said third generator according as the
speed of the vehicle is above orbelow a given
value. : o

4. Railway trafic controlling apparatus
comprising a vehicle, a main centrifugal de-
vice, means interposed between said device
and an axle of the vehicle for driving said
device, speed governing mechanism con-
trolled by said device, an auxiliary centrifu-
gal device operatively connected with an
axle of said vehicle, means controlled by
said two devices for nullifying the action of
said speed governing mechanism when the
speed of the vehicle is below a given value,
and means also controlled by said devices
tor applying the vehicle brakes if said main

centrifugal device fails while the speed of

the vehicle is above a given value. ;

3. Railway traflic controlling apparatus
comprising a vehicle, a main centrifugal de-
vice thereon, means interposed between said
device and an axle of the vehicle for caus-
ing the device to rotate at speeds propor-
tional to the speeds of the axle, speed gov-
erning contacts operated by said centrifugal
device, an auxiliary centrifugal device op-
erative connected to an axle of said vehicle,
speed governing mechanism on said vehicle;
a circuit for said mechanism including a
source of current, said speed governing con-
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tacts, a contact operated by said auxiliary -

centrifugal device and opened at speeds
above a given low value, and a contact op-
erated by said main centrifugal device and
opened at speeds above a given higher value;
a second cireuit for said speed governing
mechanism including a source of current,
sald speed governing contacts, a contact op-
erated by said main centrifugal device and
closed at speeds above a given lower value,
and a contact operated by said auxiliary cen-
trifugal device and closed at speeds above
said first mentioned value. ‘ -

6. Rajlway traffic controlling apparatus

comprising a vehicle, a main centrifigal de-
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vice thereon; means. interposed between said
device and an axle of the vehicle for causing
the device to rotate at speeds proportional
to the speeds of the axle, speed governing
contacts operated by said centrifugal de-
vice, an auxiliary centrifugal device opera-
tively connected to an axle of said vehicle,
speed governing mechanism on said vehicle;
a circuit controlled by said speed governing
contacts for controlling said speed govern-
ing mechanism, means controlled by said
main centrifugal device for opening said
circuit at speeds below & given low value,
and an auxiliary circuit also controiled by
said speed governing contacts for supplying
currents to said speed governing mechanism,
and means controlied by sald auxiliary cen-
trifugal- device for closing said auxiliary
circuits at speeds below a given higher value.

7. Railway traffic controlling apparatus
comprising a vehicle, a main centrifugal de-
vice-thereon, means interposed between said
device and an axle of the vehicle for causing
the device to rotate at speeds proportional to
the speeds of the axle, speed governing con-
tacts operated by said centrifugal device, an
auxiliary centrifugal device operatively con-
nected to an axle of said vehicle, speed gov-
erning mechanism on sald vehicle; and
means controlled by said centrifugal devices
for supplying current to said speed govern-
ing mechanism through said speed governing
contacts from a first source when the speed
of the vehicle-is below a given value and
from a second source when the speed of the
vehicle is above said given value, and for
discontinuing said supply of current if said
main centrifugal device fails when the speed
is above a given low value.

8. Railway traflic controlling apparatus
comprising a vehicle, a main centrifugal de-
viece thereon, means mterposed between said
device and an axle of the vehicle for causing
the device to rotate at speeds proportional
to the speeds of the axle, an auxiliary cen-
trifugal device operatively connected to an
axle of the vehicle, speed governing mecha-
nism controlled by said main centrifugal

device, and means including contacts con-

trolled by said centrifugal devices for caus-
ing a brake application if said main ceén-
trifugal device fails at any speed above a
given low value. )

9. Railway trafic controlling apparatus
comprising a vehicle, & main centrifugal de-
vice thereon, means interposed hetween said
device and an axle of the vehicle for caus-
inig the device to rotate at speeds propor-
tiongl to the speeds of the axle, speed govern-
ing mechanism on said vehicle including
contacts operated by said centrifugal de-
viee, an auxiliary centrifugal device opera-

“tively connected with an axle of said ve-

65

hicle, means for supplying current to said
speed governing mechanism, and means con-

1,514,247

trolled by said centrifugal devices for in-
terrupting said supply of current when the
speed of the vehicle 1s above a given value
and said main centrifugal device is at vest.

10. Railway traffic controlling apparatis
comprising a vehicle, a main centrifugal de-
vice thereon, means interposed between said
device and an axle of the vehicle for cansing
the device to rotate at speeds proportional
to the speeds of the axle, speed governing
mechanism on said vehicle inclading con-
tacts operated by said centrifugal device,
an auxiliary centrifugal device operatively’
connected with an-axle of said vehicle, means
for supplying current to said speed govern-
ing mechanism, and means controlled by
sald centrifugal devices for interrupting
said supply of current wlien the speed of
the vehicle is above a given value and said
auxiliary centrifugal device is at rest.

11. Railway traffic controlling apparatus
comprising a vehicle, a main centrifugal de-
vice thereon, means interposed between said
device and an axle of the vehicle for causing
the device to rotate at speeds proportional
to the speeds of the axle, speed governing
mechanism on said vehicle including con-
tacts operated by said centrifugal device, an
auxiliary centrifugal device operatively con-
nected with an axle of said vehicle, a source
of energy responsive to the speed of said
vehicle, a second source of energy unre-
sponsive to the speed of said vehicle; and
means controlled by said centrifugal devices
for connecting said speed governing mech-
anism with said first source of energy when
the speed of the vehicle is above a given
value and for connecting said speed govern-
ing mechanismn with said second source of
energy when the speed of the vehicle is be-
low such value. o

12. Railway traffic controlling. apparatus
comprising a vehicle, a main centrifugal de
vice thereon, means interposed between said
device and an axle of the vehicle for causing
the device to rotate at speeds proportional
to the speeds of the axle, speed ooverning
mechanism on said vehicle including con-
tacts operated by said centrifugal device, an
auxiliary centrifugal device operatively con-
nected with an axle cf said vehicle, a source
of energy responsive to the speed of said
vehicle, a second source of energy unre-
sponsive to the speed of said vehicle; a cir-
cuit for said mechanism including said first
source of energy, a contact operated by said
auxiliary centrifugal device and opened at
speeds above a given low value, and a con-
tact operated by said main. centrifugal de-
vice and opened at speeds above a given
higher value; a second circuit for said speed
governing mechanism including said second
source of energy, a contact operated by said
main centrifugal device and closed at speeds
above a given lower value, and a contact
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operated by said auxiliary centrifugal de-
vice and closed at speeds above said first-
mentioned value.

13. Railway traffic controlling apparatus
comprising a vehicle, a main centrifugal de-
vice thereon, means interposed between said
device and an axle of the vehicle for causing
the device to rotate at speeds proportional
to the speeds of the axle, speed governing
mechanism on said vehicle including con-
tacts operated by said centrifugal device, an
auxiliary centrifugal device operatively con-
nected with an axle of said vehicle, a source
of energy responsive to the speed of said
vehicle, a second source of energy unre-
sponsive to the speed of said vehicle, means
controlled by said centrifugal devices for

at times connecting said speed governing:

mechanism with said second source of energy
and means controlled by said centrifugal de-
vices for disconnecting said second source
and connecting said first source when the
speed of the vehicle exceeds a given value..
14, Railway traffic controlling apparatus
comprising a vehicle, a main centrifugal de-
vice thereon, means interposed between said
device and an axle of the said vehicle for
causing the device to rotate at speed pro-
portional to the speeds of the axle, speed
governing mechanism on said vehicle in-

cluding contacts operated by said centrifugal

S

device, an auxiliary centrifugal device oper-

atively connected with an axle of said ve-

hicle; and a circuit for said mechanism

including a contact operated by said aux-
iliary centrifugal device and closed at speeds
above a given low value, and means for ap-
plying the brakes on the vehicle when the
speed of the vehicle is above a given value
and the main centrifugal device fails.

15. Railway traffic controlling apparatus
comprising a vehicle, a main centrifugal de-
vice thereon; means interposed between said
device and an axle of the said vehicle for
causing the device to rotate at speed propor-
tional to the speeds of the axle, speed gov-
erning mechanism on said vehicle including
contacts operated by said centrifugal device,
an auxiliary centrifugal device operatively
connected with an axle of said vehicle;and a
cireuit for said mechanism including a con-
tact operated by said main centrifugal de-
vice and closed at speeds above a given low
value, and means for applying the brakes on
the vehicle when the speed of the vehicle is
above a given value and the auxiliary cen-
trifugal device fails.

In testimony whereof I affix my signa-

ture.
CHARLES R. BEALL.
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