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TRAIN CONTROL.

Application filed January 4, 1924. Serial No. 684,357,

To all whom. it may concern:

Be it known that I, Winraror K. Hows,
a citizen of the United States of America,
residing at Rochester, in the county of
Monroe and State of New York, have in-
vented certain new and useful Improve-
ments in Train Controls, of which the
following is a specification.

This invention .relates to train  control
systems of the intermittent inductive type.

In applying automatic train control to
railways with the idea of controlling the
speed of the train in accordance with traf-

fic conditions ahead, it has been found that
5 the speed limits at various points of caution

blocks vary considerably depending on the
type of train used, the grade of the track,
the length of a particular block and various
other. conditions; whereas the permissive
speed which a train may attain in a danger
block is some predetermined low value con-
stant for any block regardless of grade,
or the like. It therefore appears to be ex-
pedient to set up speed limits along the

5 track in caution territory dependent on the

trackway conditions (length of the block,
grade of the trackway, etc.), and to set up
a predeteriined continuing speed limit for
the train when moving in a danger block
which persists throughout the entire length
of such block. v
With the above and other considerations
in mind it is proposed in accordance with the
present invention to apply apparatus which
enforces predetermined speed limits at prede-
termined points in a caution block in accord-
ance with the time-distance interval princi-
le, that is, automatically apply the brakes
1f the train consumes less than a predeter-
mined time in running a predetermined dis-
tance at certain points in such caution block;
and to provide additional apparatus on the
car, including a ‘speed-responsive device,
which is automatically rendered active upon
"the entrance of the train into a danger or
occupied block to apply the brakes if the

train during its travel through such danger

. block exceeds a predetermined minimum

speed, and which is automatically rendered
“inactive 8o as to remove the minimum speed
restriction upon entering a clear or caution

block, o

-or_governor_driven
vehicle is still effective and that this speed |

More specifically, it is proposed to provide
inductive influence communicating means
of the intermittent type which cooperates
with suitable relays and a time element de-
vice on the railway vehicle to apply the
brakes of the vehicle if two successive con-
trol influences are transmitted [from the
trackway in less than a predetermined

.period of time; to provide penalizing means

which requires the engineer to manipulate
certain resetting apparatus, which is only

accessible from the ground, each time an.

automatic brake application has been in-

flicted by this time-distance interval mecha-.

nism, the operation of this resetting. mecha-
nism restoring the automatic brake cémtrol
device and the time-distance interval mecha-
nism but not restoring all of the car-carried
mechanism so that a certain continuing
speed limit will stil be imposed after such
penulty has been inflicted; to provide suit-
able resetting or restoring means which' is
entirely automatically operated only under
clear or caution traffic conditions ahead
which is also accompanied by transmitting
an inductive control influence from the
trackway to the moving vehicle, this auto-
miatic restoring operation putting the car-
carried apparatus back in its original clear
traffic condition. It is thus apparent that
if an automatic brake application has taken
place in a caution block and the engineer
has stepped to the ground and operated the
manually operable restoring or resetting
device that a certain predetermined speed
limit imposed by a sgeed-responsive' ‘device
y

limit cannot be exceeded until an automatic

restoring control influence has been trans-

mitted -from the trackway which is only
possible. under clear or caution traffic con-

" ditions ahead. It is thus seen that the speed

control apparatus effective in a danger block
is initiated by the reception of two control
influences in less than a predetermined time
in a caution block. In order to make it ver

‘difficult for a train to pass entirely throug

a caution block without receiving two con-
trol influences from the trackway in less
than a predetermined time, the devices of
the last pair of trackway devices for trans-
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mitting such influences are spaced very
closely together so that the engineer is re-
quired to reduce his speed below, say, three
miles per hour.- To further assure the
initiation of the dahger control apparatus

*-in danger territory a suitable acknowledging

10

15

device has been provided. This acknowledg-

ing device cooperates with the various ele-

ments of the car-carried apparatus in a
manner so that the penalty (manual reset-
ting “operation) is- not dnflicted if the
acknowledging device is operated but the

. danger territory speed restricting appara-

tus is initiated by such operation of this
acknowledging device. In other words, the
engineer is encouraged to operate an
acknowledging device because it removes the
penalty heretofore mentioned, but by such

~ operation he himself initiates the danger
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speed control apparatus. The combined
effect of the spaced trackway devices which
require the train:-to be moving at less than

three miles per hour to initiate the danger

control apparatus, and the provision of the
acknowledging device, the operation of
which also initiates this danger control ap-
paratus, is believed to substantially assure
initiation of this apparatus upcn the en-
trance to a danger block. C
Another object of the present invention
relates to the provision of automatic re-
storing trackway devices located at an inter-
mediate point in a block, so that, if the train
enters a danger block and this block changes

to a caution or clear block while the train

1s moving therein and before it reaches such
intermediate point, a restoring control in-
fluence is transmitted to the train at such
point, so that it may again proceed at either
a caution or a clear speed depending on
traffic conditions in the next block in ad-

' vance.
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In, describing the invention in detail
reference will be had to the accompanying
drawings in which:— :

Fig. 1 is a circuit diagram of the car-
carried apparatus and the trackway ap-
paratus illustrating one embodiment of the
present invention, in which the various ele-
ments have been shown conventionally;

Fig. 2 shows the major portion and exit

‘end of a block, direction of traffic being as

indieated by the arrow and illustrates the
trackway restoring apparatus which is con-
trolled by a relay connected in series with
the trackway; and . :

Fig. 3 illustrates a portion of the system
as shown in Fig. 1 in which a modified
form of restoring influence communicating
meang is employed.

. Trackway apparatus.'
Referring more particularly to the lower
art of Fig. 1 of the drawings, there has

Eeen shown in a conventional manner a rail-

. 1
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way track having rails 1 divided by insulat-
ing joints 2 into blocks in the usual manner,
the block I and the adjacent ends of two
other blocks H and J being shown. Since
the various blocks are the same, like parts of
each block have like reference characters
with distinctive exponents assigned thereto.
The block I is provided with a suitable
source of energy at the exit end, which has
been shown conventionaly as comprising a
battery 3, and a track relay 4 of the usual
construction at the entrance end to this
block. Although wayside signals of any
one of the various commercial types, such
as color light signals, position light signals,
semaphore signals or the like may be used,
semaphore signals Z have for convenience
been shown conventionally, without illus-
trating their well-known circuits and de-
vices. '
As heretofore mentioned, the car-carrie

apparatus is constructed on the principle
that the reception of two control influences
from the trackway in less than a predeter-
mined time causes an automatic brake ap-
plication as a result of excessive speed. In
order to trapsmit such control influences
pairs of suitzﬁ)le trackway devices are pro-

-vided, and the devices of the respective pairs

are spaced along the track distances depend-
ing on the speed to be enforced at such
points. In order to control such trackway
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devices in accordance with traffic conditions -

in the block ahead, a line relay 5 is pro-
vided for each pair of devices. These line
relays 5 for each block are connected in mul-
tiple across a line wire 6 and a common wire,
not shown but having a connection thereto
designated C. The line wire 6 of each block
is connected t6 a suitable source of energy,
designated B, through a front contact 7’ of
the track relay of the block in advance.
Each of the trackway devices comprises 2
core 10 of magnetic material preferably lam-
inated and o? general U-shape, the legs of
which terminate in enlarged pole pieces 9.
The second device of each of these pairs of
trackway devices is provided with a wind-
ing 11 on the back yol?e thereof. This wind-
ing 11.is connected in a closed deenergized
circuit of low resistance including.the front
contact 12 of the corresponding line relay 5,
for purposes more clearly described in con-

nection with the operation hereinafter.

Since these trackway devices are the same,
the trackway devices which have a coil are
designated by like reference characters hav-
ing distinctive exponents “a”, “b”, “c” and
“d”. Near the exit end of the block are
provided three such trackway cores 10 each
of which is provided with a winding 11.
These three trackway elements are so spaced
that the first two enforce a speed. limit by

the time-distance interval principle of say -

20 miles per hour; whereas the second two
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elements are spaced to enforce a speed limit
of say three miles per hour, heretofore men-
tioned. These last three elements are
spaced in the manner just mentioned so that
they will serve as two separate pairs and
also as part of the restoring track appara-
tus to be presently described. The middle
element of these three trackway devices
comprises one element of a so-called “trans-
former scheme” restoring device T for trans-
mitting inductive restoring influences. The
other element of this transformer scheme
comprises a core 13 having pole pieces 14
and a coil 15 on the back yoke thereof which
is substantially identical in construction to

‘that of the other trackway elements or de-
vices. - The-trackway apparatus comprising

the trackway cores 10° and 13 for transmit-
ting a ‘restoring control influence by the
“transformer scheme” have their windings
11¢ and 15 connected in series through the
front contact 16’ of the track relay 4 of the
block J in advance. It is thus noted the
trackway elements of this restoring track-
way apparatus are operatively connected
through a closed electric circuit only under
clear traffic conditions of the block in ad-
vance. These trackway elements are pref-
erably mounted to project a certain distance
above the top of the track rails.

. Car-carried apparatus.

Car elements—On the railway vehicle,
which has been shown conventionally by tha
axles 19 and wheels 20, are mounted a knock-
down: car element KD which is adapled to

receive control influences to restrict the.

movement of the vehicle and a restoring ele-

ment RS for receiving favorable proceed or

restoring influences. These ‘elements are
preferably mounted on’ the railway vehicle
1n _suitable non-magnetic casings spring sup-
ported from the track of such vehicle in a
manner so as to cause them to pass directly
over the right hand and left hand trackway

~ elements heretofore described, so that they
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may communicate through an intervening
air gap, say, from 114 to 3 inches.

core 21 of general inverted U shape prefer-
ably constructed of a high grade of lami-

nated magnetic material terminating in en-

larged pole pieces 22. On one of the legs
of this core 21 is supported a primary coil
P, which is adapted to set up a certain mag-
neto-motive-force -in the core when ener-
gized. On the other leg of this core 21 is
provided a secondary coil S for purposes
more clearly described hereinafter.  The re-
storing influence receiving car-element RS

“comprises a similar core 23 terminating in.
. (o)

pole pieces 24. On the legs of this core 23

are provided coils 25 connected in series for
purposes pointed @ut hereinafter.

Relays—The car-carried apparatus in-
: ay .

.8

cludes suitable sensitive and quick acting
relays CR, RR, BR, and DR, and a time
element device hereinafter described. Cer-
tain of these relays are connected in circuits
and assume certain positions depending on
the sequence of operation of certain other
relays. Although these relays may take any
one of the various well-known forms, they
preferably are relays-of the tractive arma-
ture type, in which the armature is pivotally
mounted for movement about a vertical axis
and in which the armature is well-balanced
50 as not to be responsive to vibrations in
either a vertical or a horizontal plane.” The
armatures of these relays are preferably.
very light so as to reduce the moment of
inertia to a minimum, thereby causing them

-to be quick acting in response to a slight

change of current in their energizing cir-
cuits. The contacts operated by these relays
can more conveniently be described in con-
nection with the circuits which they control
and will be mentioned more particularly
hereinafter, :

Brake control device—On the railway

vehicle is provided a sunitable device for
automatically applying the nsual air brakes
of the train, which in the particular instance
has Leen conventionally illustrated as an
eléetro-pnenmatic valve EPV.  This brake
control device EPV is of the normally ener-.
gized type and is adapted to vent the brake
pipe in any desired manner if deenergized.
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This device EPV may control suitable actu- .

ating means which moves the usual engineer’s
brake -valve to the service brake applying
position when the device EPV is deenergized ;
it may vent the brake pipe directly and
simultaneously therewith cut off main reser-
voir pressure from the engineer’s brake.

100

105

valve, so that the engineer cannot prevent

an automatic brake application by recharg-
ing the brake pipe; or it may aperate cer-
tain brake applying means which vents the
brake pipe to a predetermined extent only,
and simultaneousl

\}10
therewith cut air pres- -

sure off of the engineer’s brake valve so that

‘he cannot recharge the train line:
This knockdown element KD comprises a

Speed indicator or governor—Another
element of the car-carried apparatus com-
prises a speed responsive device for continu-
ously indicating the speed of the train_and

-for convenience a’ governor ( of the’cen-

trifugal type hasbeen shown. Thisgovernor
& consists of a shaft 28 operatively con-

vehicle. To this governor shaft 28 is pinned
- bushing 29 which is connected to a cir-
cumferentially grooved sleeve 30 slidably

us.

120

‘nected to the wheels 20 or axles 19 of the

mounted on the shaft by links 31 .having a 126

weight 32 at the junction of these links, .The
sleeve 30 is normally maintained in its high-
est position by a compression coil spring 83
contained about the shaft 28. It is thus

noted that the sleeve 80 will assume its 130
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highest position when the shaft 28 is at rest; ™
but will gradually assume lower positions
by reason of the centrifugal force acting on
tg’e weights 32 pulling the sleeve 30 down
against the opposition of the compression
coil spring 33 in response to rotation-of the
shaft-28. . A contact arm 84 pivotally se-
cured on a pin 35 has a forked end project-
ing therefrom engaging the grooves in the
sleeve 80, so that this contact arm 34 moves
about its pivot in response to a change in
speed of the vehicle. “A stationary contact
36 is provided which is in contacting rela-
tion with the portion 87 of the contact arm
for all speeds of less than, say, 20 miles
per hour. A similar stationary contact 38
1s provided which is in contacting relation
with the portion 39 of the contact arm st
speeds above 20 miles per hour, for pur-
poses more clearly described in connection

" with the operation of the system.

- 28
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'spiral spring 41 in a counterclockwise direc-

Time_element device—In order to auto--
matically apply the brakes if two successive
control influences are received in less than a
predetermined time a time element device TH
is employed. This time element device TE
operates on the principle of acceleration and
deceleration of a given mass similar to the

~principle employed in watches of the usual

construction. ' "This device TE comprises a
shaft 42 having a fly wheel 43 of non-mag-
netic material pinned thereto which has an
armature 44 of the usual tractive iron type
fastened to the periphery thereof. This fly
wheel or balance wheel 43 is biased by a

tion as indicated by the arrow on this bal-
ance wheel. This spiral spring has its one
end anchored to a sleeve 45 of a pinion 40

‘which is held in a predetermined position

under normal conditions by a rack 47. On
the shaft 42 are provided a normally closed
contact 48 and a normally open contact 49
which make and break certain cirenits in a
certain sequence each time the time element
device T performs a cycle of operation,

- Adjacent the balance wheel 43 is supported

60

55

an clectromagnet comprising two coils 50
(only one of which has been shown). which
‘when cnergized maintain the armature 44
in_engagement with the residual pin 51 of
this timing magnet 'T'M.

. By looking at the time element device TE

.it will be noted that the balance wheel 43

rotates ina counterclockwise direction by

~ reason of the spiral spring 41 acting on the

60

65

pin 52 fastened in the balance wheel 43 as
soon_as this timing magnet T'M is deencr-
gized. The inertia of the balance wheel 43
carries the rotation of this wheel beyond the
point of zero tension of the spiral spring 41
through an angle of substantially "135°, so
that the total arc of movement is substan-
tially 270° ag shown by the dotted position
of the contacts 48 and 49, This particular

1,575,579

arc of movement is of course not necessary,
but has been shown to illustrate the func-
tioning of the system. With the spiral
spring 41 biased in the opposite direction it
urges the balance wheel in a clockwise direc-
tion, and causes it to almost return to its
original position. If now the timing mag-
net has again been energized in the mean-
time it attracts the armature 44 and again
holds. the time element device TE in its
normal position. If for any reason this time
elément device assumes its biased or inter-
mediate position it may be restored to. its

‘normal position by rotation of the pinion 46

in a clockwise direction far enough to carry

70’

75

80

the balance wheel back to its initial position. .

In order to restore this tim: element device
TE to its normal position by rotating the
pinion 46, a cylinder 55 having a piston 56
therein, which is maintained in its normal
position by a compression -cpil spring 57, is

-provided. " This piston 56 is connected to tlhie

rack 47 by a piston rod 58. In order to per-
mit the engineer to restore the time element
device, and certain of the relays, to their
normal positions a suitable resetting valve
89, only accessible from the ground is em-
ployed. Operation of this resetting valve 59
causes main reservoir air pressure. to flow
into the cylinder 55 actiating the pinion 46
to its resetting position. It should be noted
that if the armature 44 of the time element
device assumes a position intermediate its
extreme positions that the pinion 45 must be

‘rotated in the clockwise direction substan-
‘tially 135° before the armature gets back to

a position where it may be attracted by the
timing magnet. "If the timing magnet is
energized; as- it would be under ordinary
conditions, the balance wheel will be held in

85

90
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its normal position, as shown in the draw- 4

ings. Upon return of this valve to its nor-
mal position compressed air again flows
from the cylinder 55 to atmosphere through
a suitable exhaust port (not shown). .

Operation.

Normal condition of apparatus.—In order
to simplify the wiring diagram of the car-
carried apparatus one terminal of a suitable
source of energy has been designated B, the
other terminal I))eing connected to a common-
return wire 'C (not shown). The terminals
B may of course be the terminals of different

sources of energy or any one of several dif- !

ferent taps of a common source of energy,
such as a battery. Under normal clear traf-
fic conditions as shown in Fig. 1 of the draw-
ings the electro-pneumatic device EPV and
the primary coil P are connected in series in
an energized cirenit which may be traced as

110

115

follows :—beginning at the terminal I of a- .

suitable-source of energy, wire 60, front con-
tact 61 of the danger relay DR, wires 62
and 63, front contacts 64 of the brake control

130
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relay BR, wire 65, winding of the brake:

control device EPV, wire 66, contact 67 on

- the rack 47, wire 68, primary coil P, wire 69,

back to the common return wire C.
The flow of current in this circuit, as here-
tofore mentioned produces a certain mag-

. neto-motive-force in the knock-down ecar

10

15

20

- relays RR and

element XD which sets up a certain leakage

of magnetic flux around the primary coil P,

a certain part of the flux however passing
through the secondary coil S. ' '
The control relay CR is energized through
the following stick circuit:—beginning ‘at
the terminal B of a suitable source of
energy, wire 71, front contact 72 of the con-

trol relay-CR;-~wires 73 asd 74, secondary

coil S of the car element KD, wires 75, wind-

‘ing of the control relay CR, wire 76, back to

common return wire C.

With the control relay CR in its energized
position, an energizing circuit including the
3R 1n series is completed

- which may be traced as follows :——beginnir%%

30

40

45

at the terminal B, wire 71, front contact
of the control relay. CR, wire 78, winding of
the repeater relay RR, wires 79, 80 and 81,
winding of the brake control relay BR, wires
82 and 83, front contact 84 of the brake con-
trol relay BR, wire 85, back to the common
return wire C. .
Part of the current for energizing the
brake control relay BR under normal clear
traffic conditions, as shown, does not flow.
through the repeater relay RR.but is derived

5 from the normally closed contacts of the

time element. device TE and flows through
the following circuit :—beginning at the ter-
minal B of a suitable source of energy, wire
86, contacts 87 and 48 of the time element®
device TE, wire 88, resistance unit 89, wires
90, 80 and 81, winding of the brake control
relay BR, wires 82 and 83, front contact 84
of brake control relay BR, wire 85, back to
common return wire C.

Thus, opening of the front contact 77 of
the control relay CR merely deenergizes the
repeater relay RR but not necessarily deen-
ergizes the relay BR, because this relay BR
may be held up by the current flowing in the
last traced circuit. o
. With the brake. control relay BR in its
energized position, the danger relay DR ma,

"be maintained energized through the fol-

lowing stick circuit :—beginning at the ter-
minal B of a suitable source of energy, wire

. 92, lower winding of the danger relay DR,

60

wire 93, front contact 94, wires 95 and 96,
acknowledging push button switch 97, wires

98 and 99, front contact 100 of the brake-

control relay BR, wire 83 back to the com-

“mon return wire C: o
In connection with the stick circuit just -

traced .it should be noted that operation of
the- acknowledging push button 97 will in-
terrupt this circuit, providing the speed of

the train is less than 20 miles per hour ; but
if the speed is above 20 miles per hour, the
acknowledging push button contact 97 is

‘shunted by the contacts 38 and 39 of the

governor G, and therefore these governor
contacts ‘will prevent interruption of the
stick circuit at speeds above this limit, even
though the push button is depressed.

With the repeater relay RR in its energized
position, a circuit is completed for the tim-
ing magnet TM as follows:—beginning at
the terminal B, wire 102, front contact 103
of the repeater relay' RR, wire 104, winding
50 of the timing magnet TM, wire 105, back
to the common return wire C, the comple-
tion of which causes the armature 44 and the
balance wheel 43 to be held in their normal
position as shown. o

The upper winding of the danger relay
DR is connected in a closed deenergized cir-
cuit in series with the coils 25 of the re-
storing car element RS which may readily
be traced in the drawings. :

Caution condition (speed not ewcessive) ~—
Let us assume that the vehicle with the as-
sociated car-carried apparatus as shown in
Fig. 1 is moving in the block H in the nor-
nral direction of traffic, as indicated by the

.avrow, when the block J is oecupied by an-

70
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other train. With the block J -occupied by 93

another train, current is shunted from the

track relay 4’, thereby causing deenergiza-

tion of the line relays 5, and opening of the
normally deenergized circuits for the coils
11 and 11* of the pairs of trackway elements.
Also, with the track relay 4’ deenergized, the
windings 11% 11° and 11% of the last*three
track elements in a caution block.are in an
open circuit, so that all of the track ele-
ments function like a U-shaped core of un-
magnetized material. ‘ )

As the train in question passes into the
block I a distance to cause the knock-down
element KD to come into communicating
relationship with the first track element of
the first pair of elements, the reluctance of
the magnetic circuit including-the car-car-
ried core 21 is momentarily reduced. - This
reduction in the reluctance of 'his magnetic

- circuit causes a sudden increase of flux to

take place through the secondary coil S on
one leg of this core 21. This sudden increase -
of flux through the secondary coil S is due

‘to a large extent, it is believed, to the diver-

sion of flux from leakage paths and to a cer-
tain extent to the increase in the total flux
passing through the Eﬁimary coil P. . As the
car-carried element

100
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D recedes from this -

track element the flux passing through the -

secondary coil S again rapidly decreases to
the original and normal value. This rapid
increase and decrease of flux through the
secondary coil S causes a voltage to be in-
duced, first in one direction and then in the .
other, in the ciredit including the winding

130
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of the control relay CR, substantially - the
same as a single cycle of alternating current
potential. The secondary coil S is so0 con-
‘nected in this circuit that the first wave of
6 this cycle of voltage is in a direction to op-
pose the voltage of the source normally

- maintaining the control relay €R energized,
thereby causing a momentary reduction in
the flow of current in the control relay CR.
10 This momentary reduction in the flow of
.current in this control relay CR causes it to
assume its deenergized position; and since it

is connected in a stick circuit, it assumes its-

deenergized position permanently until it
15 igs restored by some other means.

With the control relay CR deenergized,

the repeater relay RR assumes its deener-

gized position, but the brake control relay

gizing circuit, including the contacts 48 and
87 of the time element device TE, is still
intact. :

Deenergization of the timing magnet TM
of the time element device TE, as a result
5 of the deenergization of the repeater. relay

RR, causes the balance wheel 43 of this time

" element device and its associated contacts
48 and 49 to start on their oscillating cycle
of operation. After a short arc of move-

30 ment of the time element shaft 42, the con-

- tact 49 on this shaft completes a pick up
circuit for the control relay CR which may
be traced as follows:—beginning at the
terminal B of a suitable source of energy,

35 wire 102, back contact 110 of the repeater
relay RR, wire 111, contacts 112 and 49 of

the time element device TE, wires 113 and-

74, secondary coil S of car element KD,
wire 75, winding of the control relay CR,
wire 76 back to the common return wire C.
Momentary closure of this circuit energizes
the control relay CR which is thereafter
maintained energized through its stick cir-
cuit heretofore traced. = Reenergization of
5 the control relay CR causes the repeater re-
lay RR to be picked up, which again en-
ergizes the timing magnet TM. Also, the
completion of the circuit for the repeater
relay RR through the front contact 77 of
the control relay CR furnishes current for
the brake control relay BR connected in
series therewith. During the time that the
contacts 49 and 112 of the time element de-
vice close a pick-up circuit for the control
5 relay CR which in turn energizes the re-

peater relay RR, the brake control relay BR

1s maintained energized through the contacts

48 and 87 of the time element device TI.

~ The time element device continues to rotate
80 in a counterclockwise direction until it
ruaches its other dotted position, as shown,
and then again: -returns practically to its
initial position, from whence it is attra: ted
to its normal position by the timing magnet
TM acting on the armature 44. It is as-
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. relation with

BR is not deenergized because another ener- -
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sumed that the train is running slow enough

so that the time element device has reached
its normal position after performing the
cycle of operation just explained before the
car element KD gets into communicating
the second track element of
this first pair of trackway devices. When
the car element XD passes over this second

70

-track element, having its coil 11 open-cir-

cuited, the same cycle of operition takes
place, no brake application being effected
because the time element device returns to
its normal position without the reception of
an intervening knock-down control in-
fluence.

Briefly reviewing this cycle of operation,
it should be remembered that the brake con-
trol relay BR is maintained energized by
the time element device during the time that
this time element device agair picks up the
control relay CR and the repeater relay RR,
after which the brake control relay BR is

80 -

,maintained energized by the control relay

CR but is not independently maincained en- -
ergized by the time element TE as it is un-
der normal conditions, so that, if a second .
control influence is received while the time
element device is performing its cycle and
the contact 48 is not in contacting relation
with the contact 87, the reception of a con-
trol influence causes deenergization of the
brake control relay BR and interruption of
its stick circuit permanently. There is, how-
ever, still another way of maintaining the
brake control relay BR energized which is 100
effective if the danger relay DR is deener-
gized under predetermined limited speeds as
more clearly described hereinafter. '
Caution condition (speed excessive).—
Let us assume that the train continucs to 105
move through the block I while this block
1s in the caution condition, and that it passes
by the second pair of elements at excessive
SEeed. As the car element KD passes over
the first track element of the sccond pair the 110
time element device TE is again initiated.
This time element device again picks up the
control relay CR and is still in motion at
some point at which contacts 48 and 87 are
out of contacting relation when the car ele- 115
ment IXD passes over the second clement of
this pair. - The reception of a control in-
fluence by the control relay CR at this time
causes deenergization of the brake control
relay BR as well as deencrgization of the 120
repeater relay RR, this, for the reason that
no current can now flow through the circuit
including resistance unit 89, so that the
brake control relay BR assumes its deen-
ergized position. With the brake control 125

95

relay BR deenergized, the energizing cireuit

for the brake control device EPV is inter-
rupted, thus causing an unpreventable ap-
plication of the brakes and stoppage of the

train, 130
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* Reset from ground (permitting a speed o}“., begi.nn'ingv at the terminal B wire. 60, con-

15 miles’ per hour,.only).—In order that the
engineer may continue to move the train

~along the.trackway after an automatic brake

application has taken place, he is required

‘to alight and operate the resetting valve 59

which is only accessible from the ground.
1f the enginecr operates this valve air pres-
sure is admitted into the cylinder 55, there-
by causing the rack 47 and associated con-
tacts 67 to move. to the left or dotted posi-
tion. Movement of the rack to such position

causes the balance wheel 43 when'in its un-

- biased ‘condition with respect to the pinion

15

20
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46 to assume the same position as when this
wheel is in its normal position as shown in
the drawings, so that with the timing mag-

net TM energized it may again hold the "
armature 44 against the residual pin 51. It

should be noted that the return of the bal-

‘ance wheel 43 to its normal position causes

the control relay CR to again be picked up.
With the contact disk 67 on the rack 47 in
its dotted position, a pick up -circuit is
completed for the brake control relay BR
which includes the -repeater relay RR and

-may be traced as follows:—beginning at the

terminal B, wire 71, front-contact 77 of the
control relay CR, wire 78, winding of the re-
peater relay RR, wires 79, 80, and 81, wind-
ing of the brake contrél relay BR; wires
82 and 116, contacts 67, wire 117, back to
common return wire C. This relay. BR
after being picked up is again stuck up
through its stick circuit heretofore men-
tioned. - . :
After the engineer had held the resetting
or the restoring valve 59 into its active posi-
tion for a short period he may again return
it to its normal position, thereby releasing
pressure from the cylinder 55 and allowing
the spring 57 to return the piston 56. When

" the contact disk 67 reaches its normal posi-

tion, the brake control device EPV is again
energized ‘which ‘allows the engineer to re-
move -the brakes by recharging the brake
pipe and proceed along the trackway. It
should be noted that the energizing stick cir-

- cuit for the lower winding of the danger

relay DR was interrupted during the time
that the brake contro] relay BR assumed its
deenergized position, by reason of the con-
tact 100 of the brake control relay BR.
Since the danger relay DR was energized
through a stick circuit, it assumes its deener-

. gized position until again restored by suit-

G0

able other means. With the danger relay
DR in its deenergized position, and the brake
control relay BR again energized as a result
of manual operation of the valve 59.and the
infliction of the -penalty associated there-
with, the train is again permitted to proceed
at a continuing limited speed. of, say, 20

miles per hour<by reason of energization of -

the EPV through the following circuit:—
- L

tact 61 of the danger relay DR, wire 119,

contacts 37 and 36 of the speed governor G,
wires 120 and 63, contacts 64 of the brake
control relay BR, wire 65, winding of the
EPV, wire 66, contacts 67, wire 68, primary
coil P, wire 69, back to the common return

wire C, the contacts 36 and 37.only being in

contacting relation at speeds below 20 miles -

per hour. ' _
If the train at any time under this condi-

tion of the apparatus assumes a speed greater

‘than 20 miles per hour, the brake control
~device EPV is deenergized, but is again ener-

gized as soon as the speed comes below this
value, so that the engineer may remove the
brakes by charging the brake pipe in the
usual manner as soon as the train speed is
below this value. o : )
Automatic reset.—Let us -assume that
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trafiic conditions ahead have cleared up and -

that the track relay 4" assumes its energized
position and completes a circuit including
the coils 11° and 15 of the restoring track-
way elements, and that the train is just pass-
ing over these devices so that one of these
track elements is in cooperation with the
knock-down element KD and the other fifick
element is in cooperation with the restoring
car element RS. As the train moves by
these track elements forming transformer
portions, the element KD by reason of the
strong magnetic field produced by the pri-
mary coil P, induces a current in the circuit
including the two coils 11° and 15 thereby

80

100

producing an alternating flux emanating

from the pole pieces 14 of ‘the core 13. A
large part of this alternating flux passes
through the core 23 of the restoring car ele-
ment %{S and induces a similar single cycle
of alternating current in the coils 25 of this
restoring car element RS and in the upper.
winding of the danger relay DR, so that
this danger relay DR assumes its energized
osition momentarily. With the danger re-
ay DR momentarily energized its stick cir- .

105

10

cuit through the lower winding of this re- -
lay is again completed, thereby permanently .

_restoring it to 1ts normal position. Withs. -

the danger relay DR again energized, the 115

train may proceed at a speed dependent on
traffic conditions ahead and the spacing of

~active pairs of track elements.

Caution condition with acknowledgment
(speed excessive) —Let us assume that the
train in question is moving through the
block I under caution traffic conditions and
has reached the last pair of elements, namely
the pair spaced at 3 miles per hour, without
exceeding the speed limit as enforced by
any of the previous pairs of track clements
located in this block, and that the speed of
the -train’ is somewhere above 3 miles per
hour and below 20 miles per hour. Under
this' condition, the engineer presses the ac- .

120
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130
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knowledging button 97 for the purpose of
avoiding the penalty associated with an
automatic brake application inflicted as a
result of excessive speed by reason of the
reception of two control influences in less
than a predetermined time. Pressing of the
acknowledging button 97 momentarily de-
energizes the. stick circuit for the danger
relay DR, thereby permanently putting this
relay in its deenergized position. As the
car element KD passes over the first track
element of this last pair of track clements

“the time element device TE is again initiated

upon its cycle of operation. Since the speed,
as has been assumed, 1s excessive a second
impulse is received by the last element of this
pair before the time element device TE

" causes closure of the contacts 48 and S8T.
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Deenergization of the control relay CR and
repeater relay RR, however, dces not de-

energize the brake control relay BR because

this relay BR is-maintained energized
through the following circuit:—beginning
at the terminal B, wire 60, back contact 122
of the danger relay DR, wire 123, resist-
ance unit 124, wires 125 and 81, winding

of the brake control relay BR, wires 82 and.

83, front contact 84 of the relay BR, wire
85, back to common return wire C, so that
this brake control relay BR is maintained
energized entirely independently of the time
element device TE and the relays CR and
RR controlling the same. The resistance
unit 124 as well as the resistance unit 89

have a resistance substantially equal to the’

resistance of the relay RR, so that the relay
BR may be held up by current flowing in
any one of the three circuits*for this relay
which have been traced. :

The engineer, by pressing the acknowledg-
ing push button 97, has not only prevented
the infliction of a penalty, but has also
prevehted an automatic brake application
since the train is moving at less than 20 miles
per hour, as has been assumed, and the con-
tacts 36—37 are closed. If 1s thus noted

that the engineer is encouraged to operate:

the acknowledging push button 97 if he
1s traveling at a speed less than 20 miles per
hour, because such operation will prevent
an automatic brake application as well as
the penalty associated therewith to restore
the same, and that he will probably operate
this acknowledging button each time he
passes a pair of track elements spaced to
enforce a speed of less than 20 miles per
hour. The operation of this acknowledging
push button will of course set up a continu-
g speed limit heretofore fixed at 20 miles
per hour imposed by the goverror G which
will persist until an automatic’ restoring
control influence has been received from the
trackway, so that the train in entering a
danger block will be restricted to this speed
until it passeés trackway restoring apparatus

1,575,679

such as the trackway devices having coils
11° and 15, as shown. Further, by this ar-
rangement, since it is very difficult for the
engineer to ascertain whether or not he is
running his train at less than three miles
per hour, the speed limit set up by the last
pair of track elementsin the block,when he is
actually running at less than this speed, he
will be encouraged to operate the acknowl-
edging push button 97 to avoid the penalty
Leretofore mentioned, and in so doing will

-set up a continuing permissive speed limit.

Clear traffic conditions—Let us now as-
sume that the car-carried apparatus is in
its. normal condition on a train passing

through a block, such as the block I, under

clear traffic conditions ahead, and at. a speed
in excess of the speed for which the track
clements of a pair in the block are spaced.
As the car-carried element KD passes over
the first element of such a pair the time ele-

-ment device is initiated upon its cycle of

operation as heretofore described. If this
element passes over the second element of
this first pair.the time element device will
of course not yet have returned to its normal
position, it having been assumed that the
speed -of the train is in excess of that en-
forced by this pair of elements. This'is,
however, immaterial, since no control in-
fluence is transmitted from this second track
element, because the core of this element has
its coil 11 closed in a circuit of low. re-
sistance. One theory by which the failure
of transmission of a control influence under
these conditions may be accounted for is, that
the passage of a few lines of flux through
the track element causes a current to be set
up in the coil 11 which is in a direction to
oppose further increase of flux through this
element, so that very little flux is permitted
to pass through this track element by reason
of the bucking action of the current pro-
duced by it, and consequently very little
fluxis diverted from leakage paths through
the secondary coil S. With very little
change of flux through the secondary coil
cnly a slight voltage 1s induced therein and
a correspondingly small change of current
flow takes place in the control relay CR.
In other words, the coil 11 on the track ele-
ment acts as a bucking coil, so to speak,
and prevents to a large extent the passage
of flux through the track element, so that
no control influence is transmitted by a
track element having its coil closed in a de-
energized circuit of low resistance,
Automatic reset at intermediate points in
block.—It may very well happen that a
danger block changes to a cattion or a clear
block shortly after a train has entered such
block, and in order to provide means for
restoring the car-carried apparatus at an in-
termediate.point, trackway restoring appa-
ratus has been shown in Fig. 2 of the draw-
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ings located at such point in a block for re-
storine the car apparatus providing this
block is not occupied by. another train
ahead. ) I B

In order to ascertain whether there is a
train in the same block in advance of the

_train in question it is necessary to determine
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whether or not there is a flow of current in
the track rails directly ahead of the train
in question, and in order to ascertain such
flow .of current a series two winding track
relay SR has been connected in series with
the track rails by placing the two windings
127 and 128 around insulated joints 129 in
the track rails 1. This series track relay SR
is provided with a front contact 130 which
connects the windings of two restoring track
elements T® in series. It will thus be noted
that if there is no train ahead of the train

in question in:the same block that this re--

lay SR will assume its energized position
and- transmit a restoring control influence
to car-carried apparatuc such as shown in
Fig. 1. ‘ - o ‘

Modified form automatic reset—In Fig.
3 has been illustrated the automatic restoring
portion of car-carried apparatus such as

shown in Fig. 1. Those parts of the car-car-

ried apparatus shown which are also shown
in Fig. 1 have been assigned the same refer-
ence characters. This restoring apparatus

is not traffic controlled and is always effec-

tive regardless of traffic conditions ahead.
It should however be borne in mind that a
pair of closely spaced track elements is lo-
cated on the right side of the trackway so
that in spite of the veception of a restoring
control influenée by the car-carried element
RS the speed of the train is restricted in
accordance with the traffic cordition of the
block in advance by reason of the track
elements just beyond the restoring track ele-
ment 132, - ‘ :

In this embodiment of the invention the
restoring car-carried element RS® comprises

a primary coil P* and a secondary coil 5

which are designed substantially the same.
as are the coils of the knock-down element
KD. An alternating current is induced in
this secondary coil S° similar to a single

cycle of alternating current by reason of
the passage of ‘this car element over an ef-

fective track element such s the element 132
for reasons explained in conmection with
the operation of the element XI) when pass-
ing over an active track element. This in-
duced current flows through the upper wind-
ing of the danger relay DR to restore this
relay in a manner already explained.
"The car-carried apparatus of this modi-

fied system is the same as that shown in Fig.

1, except that the car elements provided are
of substantially identical construction the

_right harnd one of which controls the control

relay CR and the left hand one of which

is adapted to momentarily energize the
danger relay DR. In this system a restor-
ing control influence is transmitted each time
the restoring car element RS®* passes by an
active track element, which of course must
be located on the left side of the track and

70

it the arrangement shown is always active. .

The proper control of the train as it en-
ters the next block is however assured by
reason of the active track elements of the

right side of the track under danger traffic

conditions of the mext block, so that the
train after being released will iinmediately
be restricted under danger traffic conditions.

Conclusion,—A. train control system has
thus been proposed in which speed limits
are enforced in a caution block by mnecha-
nism which permits extreme flexibility in
regard to the particular speed restriction en-
forced at various points 1n such block, this
flexibility being facilitated by the employ-
ment of the time-distance interval principle
of enforcing speed restrictions. The pro-
posed system is one wherein a governor 1s
employed to continually restrict the speed
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of the train in an occupied block as a re-

sult of the reception of two successive con-
trol-influences in less than 'a predetermined

time previously, and without the reception .

of an intervening restoring influence. The
transmission of two such influences is sub-
stantially assured by spaced track elements
so close together that the speed of the train
must be very low, and probably so low that
the train is unable to avoid exceeding it.
This system also includes an acknowledging
mesns, whereby the engineer may avold a
penalty but in so doing sets up a permanent
restriction in the movement of his train,
which restriction can only be removed by
the reception of a control influence from the
trackway if traffic conditions ahead are
clear. . ,

Having thus shown orne specific embodi-
ment of the invention with a single modified
form of restoring mechanism, it is desired
to be understood. that the specific arrange-
ment shown has been selected for illustra-
tive purposes rather than with the view of
showing the scope of this invention, and it

‘is desired to 'be understood that various

changes and modifications may be made to
adapt the invention to various types of sys-

.tems having various kinds of means for

transmifting control influences from the
trackway without departing from the scope
of the idea of means underlying the present
invention. . S

What I desire to secure by Letters Patent
of the United Statesis:— ‘

1. An automatic train control system com-
prising; normally inactive means which when

initiated sets up a restricted speed limit

and effects an automatic brake application
if this speed limit'is exceeded, and means
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including a device which responds to the-
reception of two successive control influences
if received in less than a predetermined time
for initiating said means. . :

2. In an automatic train control system,
the combination of normally inactive means:

for continuously restricting the speed of a

train to a predetermined low speed limit
which the train ‘cannot exceed without in-
curring a brake application for controlling
the train in an occupied block, and appa-
ratus for automatically applying the brakes

. responsive to the reception of two succes-

sive control influences in less than a pre-
‘determined time as a result' of excessive
speed-in passing over spaced trackway ‘ele-

" ments‘in a caution block, said first mentioned

20
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means being initiated if two successive con-

-trol influences are received in less than said

predetermined time. ) :
3. In an automatic train control system,

the combination of normally inactive means.

for continuously restricting. the speed of
a train to a predetermined low speed limit
which the train cannot exceed without in-
curring a brake application for controlling
the train in an occupied block, and apparatus

for automatically applying the brakes re-

sponsive to the reception of two successive

.control influences in less than a predetermined

time as a result of excessive speed in passing

. over spaced trackway elements, said means
~ being 1nitiated if two successive control in-
fluences are received in less than said pre-
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determined time, and means for restoring
- said ‘apparatus to normal.
.~ 4. In an automatic train control system,

the combination of normally ‘inactive means
for continuously restricting the speed of a
train to a predetermined glow speed " limit
which the train cannot exceed without in-
curring a brake application for controlling
the trhin in an occupied block, apparatus for
automatically applying the brakes respon-
sive to the reception of two successive con-
trol influences in less than 4 predetermined

time as a result of excessive speed in pass-,

ing over spaced trackway elements, and au-
tomatic means controlled by influences- re-
ceived from the trackway under clear traffic
cconditions-ahead for restoring said means to
normal. ‘ E
5. In an automatic traiR control system,
the combination of a device for controlling
a-train by the time-distance interval princi-
ple in'a caution block and by a continuing
restricted speed limit in an occupied block

- comprising, a brake control device which if

6o
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deenergized applies the brakes of the usual
air brake system, means for deenergizing
said device by control influences transmitted

“from the trackway as a result of passing

over a pair of spaced trackway devices in less
than a predetermined interval of time, and
means initiated upon the reception of two

1,575,579

control’ influences in less than a predeter-
mined time for continuously restricting’ the
speed of the train to a certain value.

. 6. In an automatic train control ‘system,
the combination of a track divided into
blocks in the usual manner, pairs of spaced

track elements in each block for transmit--

ting control influences to a passing vehicle,

a brake control device on the vehicle, a cau--

tion speed restricting apparatus for actuat-

ing said brake control device if two succes-

sive control influences are received in less

.than a predetermined time, a danger speed

restricting means  which when active re-
stricts the speed of the train to a predeter-
mined low value, said danger speed restrict-
ing means also being initiated upon the re-
ception of two successive control influences
in less than said time interval, and means re-
sponsive to a .clearing influence transmitted
from the trackway under clear traffic condi-
tions ahead for restoring said danger speed
restricting means to normal only.

7."An antomatic train control system com-
prising, a brake control device, means part-
ly on the vehicle and partly along the track
for actuatinglsaid brake control device and
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thercafter continuing to restrict the speed

of the train to a low limiting speed until
a clearing control influence is received from
‘the trackway if the speed of the train is ex-

95

cessive as evidenced by the transmission of .
two suceessive control influences in less than -

a {)redetermined time, and means accessible
only from the ground which if actuated re-
stores said brake control device but does not
femove the .continuing restrictive speed
imit. '

8. An automatic train control System

comprising, trackway apparatus including °
spaced: trackwey devices having their spac-

ing fixed to correspond to speed limits at
corresponding points and adapted.to trans-
mit control influences to.the train when the

-next block in advance is occupied, and car-

carried apparatus including, a brake control
device, means for deenergizing said device if
two successive control influences are received
in less than a predetermined time, another
means also initiated if two control influences

-are .received .in less than a predetermined

time which if initiated requires the train to

remain below a certain low speed limit to-

avoid an automatic brake application, means
only accessible from the ground for restor-
ing said first mentioned means to normal,

and means for restoring said another means

to normal comprising, means partly on the
vehicle and partly along the track and adapt-
ed to transmit a restoring control influence

‘providing traffic conditions ahead are clear.

9. An automatic train control system-com-
prising, - trackway apparatus including
spaced trackway devices at points along the
trackway having their spacing fixed to cor:
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‘respond to speed limits to be enforced at
such points; and car-carried apparatus in-

_cluding, a brake control device, means for

10

18

actuating said brake control device if two
successive control influences are received

from the spaced trackway device in less than

a predetermined time, another means respon-
sive to the reception of two conirol influ-
ences in less than a predetermined time and

continually restricting the speed of the train

to a certain limiting value which if exceeded
causes automatic actuation of said brake

‘control device, and means manually opera-

ble by the engineer for initiating said an-
other means, whereby an sutomatic brake

. application may be avoided if the speed of

26

(5]
S

40

the train is less than said limiting value but
is more than would be enforced by the spac-
ing of a pair of active elements which is
being passed. ,

10..An sutomatic train contrel system

_comprising, 2 brake control device, meons

carried on the vehicle for restricting the
speed of the vehicle to a -certain value which
if exceeded causes said means to actnate said

device, means parily on the vehicle and part-

ly along the trackway for initiating said
speed restricting means responsive to the
transmission of two successive influences and
including spaced, trackwsdy devices, and
means for restoring said speed restricting
means to normal including two trackway
elements of magnetic material each having o
coil thereon, and means for transmitting a
control influence from the vehicls to one of
said elements and for detecting an influence
transmitted from the other element to the
vehicle, whereby: if the two track elements
are coupled together a control influence
may be transimitted to the restoring ineans.

11. An automatic train control system

comprising, a brake control device, normaily .

inactive means for setting up a prescribed
speed. limit which if exceeded causes auto-
matic actuation of said device, means partly
on the vehicle and partly along the tracik-

" way and acting through an intervening air
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gap for, initiating said normally inactive
means, and. means for restoring said nor-

mally inactive means to normal including &

car-carried element having & primery and s
secondary coil thereon and a trackway de-
vice adapted to cooperate with said car-
carried element comprising an unmagnetized
core of magnetic material. ‘ .
.12. An automatic trdin control system
¢omprising, a brake control device, means
for. actuating' said brake control device if
the train exceeds a certain speed limit as de-
termined by the reception of tweo control in-
fluences from the trackway in less than a
predetermined time, means for penalizing
the engineer if the brake control device is
automatically -actuated, and manually oper-

able means -whi#h. if operated permits the

engineér to avoid such penalty and which if
actuated sets up a continuing restrictive
speed limit which will persist until a restor-
ing contro! influence is transmitted from the
trackway. _ '

13. An automatic train control system
comprising, trackway apparatus including
spaced trackway devices at points along the
trackway having their spacing fixed to cor-
respond to speed limits to be enforced at

such points; and car-carried apparatus in-

cluding, a brake control device, means for
actuating said brake control device if two
successive control influences are received
from the spaced trackway device in less than
a predstermined time, another means respon-
sive to the reception of two control influ-
ences in less than a predefermined tims and
continually restricting the speed of the train
to s certain limiting value which if exceeded
causes automatic actustion of said brake con-
trol device as long as the restricted speed
limit is exceeded, and means manually oper-
abls by the engineer for initiating said an-

other mesns, whereby an automatic brake.
-application and o resulting penalty may be

avoided under certain conditions of speed.
14. An automatic train control system
comprising, a brake control device, means
partly on the vehicle and partly along the
track for actuating said brake control de-

vice and thereafter centinuing to restrict the

speed of the train to a low limitivg speed
until a clearing control influence is received
i3 s o °

from the trackway if the speed of the train
is excessive as evidenced by the transmission
of two successive control influences in less
than a predetermined time, and means con-
trolled by influences transmitted from, the

trackway for removing the continuing re-

stricted speed limnit. =~ . .
15. In an automatic train control system,
the combination of means partly on the ve-

hicle and partly along the trackway for:
jransmitting control influences from the .

trackway to the vehicle through an interven-
ing sir-gap by inducing a potential of a. pre-
determined value in a car-carried coil and
which means is unable to induce such poten-

tial if the speed of the vehicle is extremely
“Jow, normally inactive means on the vehicle

KNS
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rendered sctive upon the reception 6f 4 con-

trol influence from the trackway and which

if- active restricts the speed of the vehicle

by initiating a brake application if the ve-

120

hicle ‘exceeds a predetermined speed limit,-
another means for effecting a brake appli-:

cation upon the reception of such influence
from the trackway, and manually operable
means for preventing a brake application by

126

said another means which if operated ren- -
ders said mormally inactive means active,

and ‘means responsive to restoring control

influences transmitted from the trackway

under clear. traffic conditions ahead for re-

130
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storing said normally inactive means to nor-
mal. '

16. An automatic train control system
comprising, apparatys partly on the vehicle
and partly along the trackway for transmit-
ting control influences from the trackway to
the vehicle through an intervening air-gap
by inducing a potential in a car-carried coil
due to movement of the vehicle by a track-
way device and by which insufficient poten-
tial is induced to transmit such control in-
fluence - if the speed of the vehicle is ex-

tremely low, normally inactive means ren- .

dered active upon the reception of a control
influence and which if active restricts the
speed of the vehicle by causing an automatic
application of the brakes of the vehicle if
the speed-of the vehicle exceeds a predeter-
mined speed limit, means for penalizing the
engineer if said normally inactive means is
rendered active by the reception of a-control
influence, manually operable acknowledging
means which if operated before said nor-
mally inactive means is rendered active ren-
ders said normally inactive means active and
thereby avoids such penalty, and means ef-
fective upon the reception of a restoring in-
fluence from the trackway for restoring said
normally inactive means to normal.

17. An automatic train control system
comprising, apparatus partly on the vehi-
cle'and partly along the trackway for trans-
mitting control influences from the trackway
to the vehicle through an intervening air-

gap by inducing a potential in a car-carried.

coil due to movement of the vehicle by a

“trackway "device and by which insufficient

potential is induced to transmit such con-
trol influence if the speed of the vehicle
is extremely low, normally inactive means
rendered active upon the reception of a
control influence and 'which if active re-
structs the speed of the vehicle by causing
an automatic application of the %rakes of
the vehicle if the speed of the -vehicle ex-
ceeds a predetermined speed-limit, manually

operable ‘acknowledging means which if .

operated before sald normally inactive
means is rendered active renders said nor-
mally inactive means active, and means ef-
fective upon the reception of a restoring in-
fluence from the trackway for restoring said
normally inactive means toynormal.

18. An automatic train control system
comprising, ayparatus partly on the vehicle
and partly along the trackway for trans-
mitting control influences from the track-
way to the vehicle through an intervening
air-gap by inducing a potential in a car-
carried coil due to movement of the vehicle
by a trackway device and by which insuffi-
cient potential is induced to transmit such
control influence if the speed of the vehicle
is extremely low, ncrmally inactive means
rendered active upon the reception of a
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control influence ana which if active re-
stricts the speed of the vehicle by causing
an sutomatic application of the {;rakes of
the vehicle if the speed of the vehicle ex-
ceeds a predetermined speed limit, means
for penalizing the engineer if said normally
inactive means is rendered active by the re-
ception of a control influence, and manually
operable acknowledging means which if
operated before said normally inactive means
is rendered active renders said normally
inactive means active and thereby avoids
such penalty.-

19. An automatic train control system
comprising, apparatus partly on the vehicle
and partly along the trackway for transmit-
ting control influences from’ the trackway
to the vehicle through an intervening air-
gap by inducing a potential in a car-carried
coil due to movement of the vehicle by a
trackway device and by which insufficient
potential is induced to transmit such control
influence if the speed of the vehicle is ex-
tremely low, normally inactive means ren-
dered active upon the reception of a control
influence and which if active restricts the
.speed of they vehicle by causing an auto-
matic application of the brakes of the vehi-
cle if the speed thereof exceeds a prede-
termined speed limit, and manually oper- 95
able acknowledging means which if oper-’
ated before said normally inactive means is
rendered active renders said normally in-
active means active. .’

20. An automatic ftrain control system 100
comprising, apparatus partly on’ the. vehi-
‘cle and partly along tge track for trans-
‘mitting control influences from the trackway
to the vehicle, a normally inactive device
which if active restricts the speed of the 105
vehicle and which is rendered active upon
the reception of a control influence, means
for penalizing the engineer if said device is
rendered active by the reception of a con-
trol influence, and manually operable means 110
for rendering said device active.

21. An automatic train control system
comprising, apparatus partly on. the vehicle
and partly along the track for transmitting
control influences from the trackway to the 115
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" vehicle, 2 normally inactive device which if

active restricts the speed of the vehicle and
which is rendered active upon the reception

of a control influence, means for penaliz-
ing the engineer if said device is rendered 120
active and manually operable means ef-
fective only if operated prior to the recep-
tion of a control influence for rendering the
penalizing means ineffective which if oper-
ated renders said device active.

22. An automatic train control system
comprising,.apparatus partly on the vehicle
and partly along the track for transmitting
control influences from the trackway to the
vehicle. 2 normally inactive device which if 130

125
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active restricts the speed of the vehicle and
which is rendered active upon the reception
of a control influence, means for penaliz-
ing the engineer if said device is auto-
matically rendered active, manually - oper-
able means for rendering said device active,

and means responsive to the reception of

restoring control influences transmitted

from the trackway for restoring said device
to normal. - 10

In testimony whereof I hereby affix my
signature. :

WINTHROP K. HOWE.



