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UNITED STATES

WINTHROP K. HOWE, OF ROCHESTER, NEW YORK, ASSIGNOR T0 GENERAT RAILWT AT

SEGITAL COMEPAITY, T GATTES,

F T Te
1,504

Ayplication ﬁl_egi July 27, 12185, Serial No. 42,165, Renewed April .‘él, 1920,

Lo all whom it may conicern :

- Be it known that I, Winraror K. T own,
a citizen of the United States, and a resi-
-+ dent of the city of Rochester, in the county
5 of Monroe and State of New York, huve
mvented a new and useful ‘Automatic Train-
- Control Bystem, of which the following is

a specification. v o
This invention relates to systems for au-
10 tomatically controlling railway trains, and
more particularly to such systems in which
the movement of the train is controlled, in

some appropriate way, by speed control ap-

paratus and. by automatic stop mechanism
on the train, the control of said speed con-
trol apparatus and said stop mechanism be-
ing accomplished by ramps or similar de-
vices located along the track for the frains
and adapted to codperate with shoes or simi-
lar devices carried by the train.

One of the principal objects of the.inven-
tion is to construct and arrange the parts of
a train control system so that the same shoe
carried by the train may be used to control
5 the operation of the speed control apparatus

and the automatic stop mechanism.
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A further object of the invention is to de-"

vise a simple and reliable automatic train
control system by which the speed of the
80 train may be automatically controlled ac-
cording to, traffic conditions, and Ly which
the train may be Lrought to a stop at cer-

tain points in its travel when necessary, as -

for instance, in territory governed by an in-
terlocking plant, where the movement of a
train, if continued even at a low speed,
might conflict with the route of a fast moy-
ing train and result in a serious accident.
Other objects and advantages will appear
as the description of the invention pro-
gresses, and the novel features of the inven-
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tion will be particularly pointed out in the’

appended claims. oo
Generally stated, the invention consists i
45 a shoe carried by the train which ean De
moved to different positions from its normal
position, one of the operated positions of
sald shoe controlling the speed control ap-

paratus of the train and #nother operated

position of said shoe controlling the auto-
matic stop mechanism of said ‘train, to-

Spéciﬁcaxtion of Letters Patent.

‘gether with

nations of parts,

The blocks A, B and

WEW YORE, A CORPORATION OF NEW YORK,
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‘Patented Nbov. 23, 1920,
Serial We. 374,648,

ramps arranged to codperate
with said shoe, some of said -amps- being
capable of movement to different positions
0 uas to move the shoe on the train to dif-
ferent operated positions,

The invention further consists in - the
parts, and in the arvangements and comhi-

f move fully set forth here-
inafter. ‘

In describing the invention in detail, ref-
erence is had to the )
whevin I have iflustrated  a preferred
physical embodiment of my invention, and
whevein like characters of veference desig-
nate corresponding parts throughout the
several views, and in which : B

The figure is 0 diagrammutic illnstration

9

of a railway train or vehicle and a traclk for

~said train, and shows the parts of an auto-

matic train coniroel system embodying the
invention, both those parts which nve asso-
ciated ‘with the train and those which are
located along the track, together with the
circuits and electrical connections between
said parts, the operative parts being shown
in said figure in their normal positions and
in the condition existing when a train is
passing over one of. the ramps. and when
traflic conditions permit said train to pro-
ceed at unrestricted speed. C

Referring to the accompanying drawings,
one track rail 1 of the railway track is cloc.
trically continnous, the separate rail sections
thereof being suitably bonded together; and
the other track rail 2 is divided into elec-
trically distinet blocks A, B and €' in any
suitable manner, as by insulating joints .
C may be of any length
required to. obtain the desirved spacing of
the trains, and although only one block B
and a portion of the adjacent blocks A and

Care shown'in the drawing, it is to be un--

derstood that the entire length of the tracl-
way protected by the system is divided into
similar blocks. " Across the track 1ails 1 and
2 at one end of each block is connected s
source of electric current, as a battery 4;
and to the other end of each block section 2
track relay 5 is connected across the track

ails 1 and 2 by conductors 6 and 7. Al-

though the electrical wiring for both the

accompanying drawing,
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block B and the block C is shown, this wir-
ing is the same for the block C as for the
bloclt B, and for the sake of clearness the
parts and the conductors associated with the
block C will be given the same reference
chardcter as the corresponding conductors
of the block B with a distinctive exponent
“1” added thereto.. The track relay 5, for
‘each block, together with the track rails 1

-and 2 and the track battery 4 of that block,
. constitute the well known normally closed

track circuit; and when no train occupies

‘the corresponding block the track. relay 5

is normally energized by the battery 4 and
the armatures 8 and 9 of said track relay ave

-in their upper position, as shown in the
. drawing.

~ At the entrance to each block a ramp is
suitably supported adjacent to the track

rails but insulated therefrom.. Some of said -

ramps are immovable, like thie ramp R shown
at the entrance to the block B, at the left-
hand part- of the figure, the direction of
traffic being from left to right, as indicated
by the arrow X in said figure. At certain
other points along the trackway, as for in-

‘stance, at the entrance to a territory gov-

ened by an interlocking plant, the ramps
are so constructed and mounted as to be
movable. Such a movable ramp R* is shown
at the entrance to the block C, and is mov-

"ably mounted upon a base 10 of wood or

- similar insulating material by two pairs of
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- parallel links 11 and 12. One link of the

pair 11 is extended below its fixed pivot,
and pivotally connected to this extension of
said link 11 is an opérating rod 13 which
is slidably supported dn the base 10 by suit-
able guides 14. The operating rod 13.may
be actuated in any way, by power or man-
ually ; but is shown as arranged to be oper-
ated by a hand lever 15.

+The circuits and electrical connections be-
tween the ramps and the armatures of the
track relays 5 will not be described in de-
tail, since these connections and the dif-
ferent operating circuits will be set forth
fully hereinafter in the description of the
operation. : .

" The apparatus on the train for control-
ling the movement thercof comprises a de-
vice K which is constructed and arranged

to control the movement of the train when

it should proceed cautiously. Various de-
vices are well known in the art which satisfy
the requirements of the device K, and since
the device K forms no part of this inven-

~ tion, its detail construction will not be shown
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and described.  The device K may be used
to automatically control the speed of the
train immediately upon its operation, or
according to the speed of the train and the
distance it has traveled after the deviee K
has been set into operation.

The au@natic train control apparatus

1,360,218

also includes a stop device S constructed and
arranged to bring the train to an absolute
stop, as for instance, by instantaneously ap-
plying the emergency brakes. Since this
device S, like the device K, forms no part
of this invention and various devices well
known in the art are capable of performing
its necessary functions, a detail description
of the construction of the device S is deemed
unnecessary. ‘ .
The train or vehiele is shown in the draw-
ing as comprising two pairs of wheels 16—16

-and 18—18 connected by the usual axles 17

and 19 respectively; and a bar 20 is shown
connecting. the axles 17 and 19 to represent
the frame or body of the train or vehicle,
A support or bracket 21 is secured to the
train or vehicle in any suitable way. as for
instance, by being mounted wpon a journal
box or axle of the vehicle, as shown in the
drawings; and supported on the bracket 21
is a vertically movable shoe or plunger 92
which is pressed downwardly by a spring
23. The shoe 22 is arranged in a plane of
the ramps R and R* and 1s adapted to con-
tact with said ramps as the train passes
along the track. The shoe 22 is designed
to be raised as each ramp is passed, so us
to break a normally closed circuit on the
train. To accomplish this purpose, the shoe
22 may be provided with a disk 27 of con-
ducting material suitably mounted on said
shoe but insulated therefrom ; and supported
by members 24 and 25 of insulating mate-
rial fixed to the bracket 21 are two contact
sprinigs 26 which are arvanged to codperate
with the disk 27 when the shoe 22 is in its
lower position.  Whenthe shoe 22 is raised,
however, the disk 27 is moved out of con-
tact with the contact springs 26. The shoe
22 is also arranged to break another nor-
mally closed ecircuit when raised to a still
higher position: and to accomplish this pur-
pose the shoe 22 is provided with a button
28 of insulating material, whiclh engages the
underside of a contact spring 29 fixed to
the member 25 and arranged to coiperate
with a contact member 30 fixed to the mem-
ber 24, '

The operation of the speed control appa-
ratus K is controlled by a relav 31 on the
train or vehicle which has two armatures
32 and 33. When the relay 31 is energizod
and its armature 33 is in its upper position.
current is supplied to the speed control de-

“vice K from a local source of current, as a

battery 34, according to the following cir-
enit xhattery 34, conductor 35, device K, con-
ductor 36, armature 33 in its upper posi-
tion and conductor 37 back to the battery
34. . The control relay 31 is supplied with
current from a local battery 88 when its
armature 32 is in its upper position and the
shoe 22 is in its Iower position according to
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from the battery 38, conductor 39, contact
spring 26, disk 27, contact spring 26, con-
ductors 40 and 41, relay 31, conductors 42
and 43, armature 32 of the relay 81.in its
pper position, and conductor 44 back to the
battery 88. A partial circuit including the
shoe 22 and the frame of the train is also
provided for the control relay 31, said par-
tial circuit being as follows: from the shoe
22, conductors 45 and 41, relay 31, conduc-

tors 42 and 46 to the frame 20 of.the vehicle.

- The function of this partial circuit will be

15

20

25

‘member 30, contact spring 29

more fully described hereinafter in the de-

‘scription of the operation.

The operation of the autornatic stop device
S is controlled by a circuit controlling de-

- vice comprising the contact spring 29 and
. the contact member
device

30, said automatic stop
being supplied with current from a
local battery 47 when said contact spring 29

_is in contact with the contact. spring 30 ac-
“cording to a circuit

as follows: battery 47,
S, conductor 49, contact
and conductor

conductor 48, device

50 back to the battery 47,
- When the shoe 22 engages a ramp R it is
raised to a position, as shown in-the figure,

in which the disk 27 is out of contact with

* the contact spring 26, but. the shoe 22 is not

30

raised high enough to lift the comtact spring
29 out of contact with the contact member
80. When the shoe 22 engages a'ramp R*,
when said ramp is raised, the shoe 92 is

- raised-high enough to 1ift the contact spring

4(

)
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29 out of engagement with the contact men.
ber 80, In other words, the shoe 22 has three
positions, first, a normal position, second, a
first operated position, in which the circuit
through the control relay 81 is Lroken but
the cirenit through the stop device S ig not
broken, and third, a second operated posi-
tion which is caused by the engagement of
said shoe with a ramp R in its raised posi-
tion, and in which the circuit through the
stop device S is also broken,

Having described generally the structure
and arrangement of the various parts consti-
tuting a system for automatically control-
ling railway trains which embodies the in-
vention; and in general the operation of the

‘parts of this system which are mounted on

the train, the operation of the system as a
whole will be described for. different cases
in which certain conditions, such as Mmay oc-
cur in practice, are assumed to exist along
the - trackway. ' '
_ For the first .condition to be considerad,
assume that the train under consideration is
in the block A, as shown in the figure, and is
about to enter the block B that said train
has found the trackway unobstructed and i
running without being-under.the contro] of
the device K and that neither the block 13
nor the block C arve occupied by a irain,
Binee the blocks B and C are not ocennied

-

supplies

8

their respective track relays 5 and 5! are
energized by current supplied from their re-
spective track batteries 4, and the armatures
8, 9, and 8, 9! respectively of said track re-
lays will be in their upper position as shown

in the drawing. Before the train enters the

block B, the shoe 22 engages the ramp R and
besides being lifted to break .the normally
closed circuit through the relay 31, as herein-
before described, said shoe makes electrical

70
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contact with the ramp R. A high difference -

of potential exists between the ramp R and
the track rails at this time according to a
partial circuit which may be traced as fol-
lows: from the ramp R, conductor 53, ar-
mature 8 of the track velay 5 in its upper po-
sition, conductor 54 battery 52, conductors 55
and 56, battery
rail 1. -Consequently, when the shoe 22
makes electrical contact with the ramp R
current is supplied from the batteries 51 and
52 along the track to the control relay 31 on
the car according to a circnit which may be
traced as follows: from the battery 52, con-
cuctor 54, armature § of the track relay 5 in
its upper. position, conductor
shoe 22, conductors 45 and 41, relay 31, con-
ductors 42 and 46, frame 20 of the vehicle
through the axles 17 and 19 and the whesels
16 and 18 to the track rail 1, conductor 57,
battery 51 and conductors 56 and 55 bacl to
the battery 52, In this way, although the
normally closed cireuit for energizing the
control relay 81 is broken by the upward
movement of the shoe 92, current is simul-
taneously supplied to said control relay 81 to
maintain it energized, and this condition ex-
ists until the first pair of wheels 16—16 en-
ter the block B : _ :
When the first pair of wheels 16—16 enter
the block B the track relay
to the low resistance of the wheels and axles
17, and the armature 8 of said track relay
drops and interrupts the cireuit hereinbefore
traced for supplying current to the control
relay 31 but establishes another cirenit for
supplying current to said relay 31 as fol-
lows: from the battery 511, adjacent to the
entrance to the block ¥, conduetor 59%, arma-
ture 9 of the track relay 5! in its upper po-
sition, conductor 58, armature 8 of the track
relay 5 in its lower position, conductor 53,
ramp R, shoe 22, conductors 45 and 41, relay
31, conductors 42 and 46 to the frame 20 of
the vehicle and thence by the axles 17 and 19
and the wheels 16 and 18 to the track rail

and by conductor 57! back to the battery 511.-

Although only the battery 511
current to the relay 31,
tery 51 and the battery
the case before the first wheels of the train
entered the Dlock B, this battery 51 (
sufficient. current to the relay
hold its armatures 82 and 33 in their raised
position, since the current required to hold

Is supplying
instead of the hat-
52 In -series as wag

51, conduetors 57 to the track

53, ramp R,

5 1s shunted, due’
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" its armatures in their upper position.

L

the-armatures of the relay 31 1 their raised
position after they have once been raised, is
less than that required to raise said arma-
tures from their lower position. This char-
acteristic of theé armatures of the relay 31
may tesult from the decrease in the reluc-
tance of the magnetic circuit for said relay
when the armatures are raised, as is com-
monly the case with ordinary dropaway re-
lays, or the torque for returning said arma-
tures to their lower position may be made

“variable so as to be greater when the arma-

tures are in their lower position that when
they are in their upper position.

¥rom the foregoing it can be seen that if
the train approaches the block B, and said
‘block B and the block C are unoccupied, the
control relay 31 on the train will first be
connected to a high voltage source of cur-
rent sufficient to raise its armatures and then
subsequently be connected to a low voltage
source of current which is sufficient to hold
Con-
sequently, the armature 33 of ‘the control
relay 381, will not drop and interrupt the
normally closed circuit through the speed
control device K, or if it drops, will be im-
mediately raised. The result is that the
train may proceed through the block B un-
restrained by the speed control device K.

Tfor the next condition to be considered,
asstme that the train is in the block A and is
about to enter the block B, as shown in the
drawing; that said train has had an unob-
structed trackway over which to pass and
has been traveling unrestrained by the speed
control device IX: and that while the block
B is unoccupied there is a train in the block
O, Under these conditions, the control re-
Jay 31 will first be connected to the high
voltage source of current, that is, the but-
teries 51 and 52, as hereinbefore described:
but, when the first wheels of the train enter
the block B and the armuature 8 of the track
relay 5 drops, the circuit hereinbefore traced
which connects the control relay 81 with the
low voltage source of current, the battery
511, is interrupted by reason of the fact that
the armature 9 of the track relay 3 is in
its lower position due to the presence of the
train in the block C.  Consequently, before
the shoe 22 leaves engagement with the
ramp R the supply of current to the control
relay 31is interrupted and its armatures 32
and 33 drop. -The dropping of the armature
32 of the control relayv 31 opens a break in
the circuit which normally energizes said re-
lay when the shoe 22 is in its lower position,
so that after the shoe 22 leaves engagement
with the ramp R and is forced by the spring
23 to its lower position, the relay 81 will not
be reénergized and its armatures will re-
pmin in their lower position. When the
armature 33 of the control velay 31 drops

it intermpts the novmnily clesed cirenit

1,360,216

through the speed control device I¥ and sets
said device I into operation to coutrol the
movement of the train with a view to bring-
ing it to a stop or to a predetermined low
speed by the time the end of the block is
reached. From the foregoing, 1t can be
seent that when the train enters the bloek B
and the block C is occupied the speed con-
trol device K will be set into operation to
ause the movement of said tyain to be con-
trolled in accordance with the conditions
which require the train to proceed caun-
tiously. . _

" For the next condition to be considered,
assume that the train is in the block A and
is about to enter the block B, and that the
block B is occupied by another train. In
this case the train under consideration will
have been controlled by the device IX which
was set into operation at the time this train
entered block A, because the presence of the
train in the block B caused the operation of
the speed control device K when the train
entered the block A in the same way, as
hereinbefore described, in which the pres-
ence of a train in the block € would cuuse
the operation of the device K when thre train
entered the block B. For this reason the
armatures 32 and 33 of the coptrol relay 31
will be in their lower position while the
train is passing through the block A and
avill be in this poesition when the shoe 22
first engages the vamp R. The presence of
the train in the block B shunts the track re-
Jav 5 and causes the armature 8 of said track
relay to drop, so that the control relay 31 will
be first connected to a low voltage souree of
current, namelyv: the battery 51t according
to the following circuit: from the hattery
517, conductors 56! and H9L armature 91 of
the track relay 5 in its upper position. con-
ductor 58, armature 8 of the track reluy 5
in its lower position, conductor 53, ramp I,
shoe 22, conductors 45 and 41, control reluy
31, conductors 42 and 46. frame 20 of the
train, and thence by the axles and wheels to
the track rail 7 and by conductor 57 hack {o
the battery 51, Since the armatures 32 and
33 of the control relay 31 ave in their lower
position the current supplied from the bat-
tery 51t alone is not sufficient to raise the
armatures; and the train, if it proceeds into
the block B, must do so at the speed imposed

~upon it by the speed control device K. 31 it

should happen that the block C is oceupied
by a train as well as the block 13, then the
circuit just—traced will be interrupted at

the armature 9% of the track relay 51, since

the presence of the train in the block C
causes the armatures of said track relay 5*
to drop. In this case, no difference of po-
tential would exist between the ramp R and
the track rails; and the armatures of the
control relay 31 would remain in their lower
posit
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The ramp B, although it is movably erated positions, automatic stop mechanism
. mounted, is provided with the same tontrol-

ling circuits at the ramp R, and in its lower
position said ramp R! performs the same
function as the ramp R. However, at some
points along the track it may be necessary
or desirable to bring the train to an absolate
stop by applying the brakes instantaneously
and independently of the speed control de-
vice K. This is accomplished by raising
the ramp R*, which may be done by actuat-
ing the operating rod: 13 to rock the link 11.
When the shoe 22 engages the ramp Rt'in its
upper position, said shoe is raised high
enough to lift the contact spring 29 out of
engagement with the contact member 80 so
as to interrupt the normally closed cireuit
through the stop device 8. The defnergliza-
tion of the stop device § may, be utilized in
any suitable way to cause an immediate an-
tomatic application of the brakes to bring
the train to an immediate stop.

The electrically operated devices along the
track are shown as provided to be operated
by direct current alone; but it is to be un-
derstood that with a simple modification,
which will be apparent to those skilled in
the art of railway signaling, these devices
may be 86 constructed that alternating cur-
rent may be used as the controlling medium,
hoth for the devices on the train snd along
the track, with the advantage that stray di-
rect current will not falsely operate the 8yS-
tem. Only one shoe ig shown, but any num-
ber of shoes and any number of motor carsg
or locomotives may be included in the train
without affecting the operation of the sys-
The mounting of the movable ramps
and the means for actuating said ramps to
their different operated positions may take
various other forms than that shown and de-
scribed; and the shoe shown and described
may be of any other form suitable for per-
forming its neccssary functions.

Although I have particularly described

the construction of one physical embodiment

of my invention, and expiained the operation
and principle thereof; nevertheless, T desirve
to have it understood that the fornr selected
15 merely illustrative, but does not exhaust
the possible physical embodiments of the
idea of means underlying my invention. -
What T claim as new and desire to secure
by Letters Patent of the United States, is:
L. 1In a system for automatically control-
ling railway trains, in combination: a ramp
movably mounted adjacent to the track for
the trains, a shoe carrvied by the train and
adapted to codperate with said ramp, said
shoe being movable to . diffevent operated
positions by said ramp according to the po-
sition to which said ramp has been moved,
agtomatic speed control apparatus for said
train operafed by the novement of said shoe
from its normal ‘position to one of its op-

for said train controlled by the movement of
said shoe from its normal position to another
of its operated positions, and means for moy-
ing said ramp to different positions.

2. In a system for automatically control-
ling railway trains, in combination : a ramp
mounted adjacent to the track for the trains
and movable vertically, a vertically movable
shoe carried by the train and adapted to co-
operate with said ramp, said shoe being
moved by said ramp to different operated
positions, a cireuit controlling device oper-
ated by said shoe and closed when said shos
Is in its normal position and opened when
sald shoe is raised to one of its operated po-
sitions, another cireuit controlling device op-
erated by said shoe and closed when said
shoe is in its normal: position and in said
operated position and opened when said shoe
is raised beyond said operated position, auto-
matic speed control apparatus carried by
said train and controlled by said Arst-men.
tioned circuit. controlling device, automatic
stop mechanism controlled bysaid last-men-
tioned cireuit controlling device, and means
for moving said ramp. ' t
8. In a system for automatically control- .
ling railway trains, in combination : ramps
located along the trackway for the traing,
some of said ramps: being movable, a shoe
carried by a train and adapted to colperate
with said ramps, said shoe -being actnated
by all of said ramps to one of its operated
positions and being actusted to a position
beyond said operated position by said mov-
able yamps when said movable ramps are
moved from their normal position, and auto-
matic train controlling apparatus controlled
by said shoe. ‘ C

4. In a dystem for automatically control-
ling railway vehicles, in combination with
a railway track dividedtinto blocks, of a ramp
movably mounted: along the’ track for the
trains, said ramp being insulated from the
rails of said trackway, means responsive to
the presence of a train on the next block for
creating a high difference of potential be-
tween said vamp and said track rails, means
responsive to the presence of a train on the
second suceeeding block for ‘eieating a low
difference of potential between said ramp
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and said track rails, and automatic speed -

control apparatus and automatic step mecha-
nism carried by the train and controlled: se-
lectively by said differences of potential and
the position of said ramp respectively.

5. Tn a system for automatically control--
ling railway vehicles, a shoe carried by the
train and movable vertically, a circuit con-
trolling device operated by said shoe and
closed when said shoe is in its normal po-
sition and opened when said shoe is raise to
one of its operated positions, another cir-
cuit controlling device operated by said shos
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and closed when said shoe is in its normal
position and in said operated position, and
opened when said shoe is raised beyond said
operated position, automatic apparatus for
regulating gradually the progress of the ve-
hicle controlled by one operated position of
the shoe, and a separate automatic stop
mechanism for immediately arvesting the
movement of the vehicle controlled by the
other operated position of the shoe.

6. In an automatic train control system,
impulse devices located at intervals along
a railway track, one or more particular im-
pulse devices being capable of assuming dif-
ferent controlling positions, trackway cir-
cuits for rendering the controlling condi-
tion of all of said impulse devices dependent
upon traffic conditions in advance, auto-
matic speed control apparatus on a vehicle
traveling over the truck which is controlled
by the controlling conditions of all of said
impulse devices, and an automatic stop
mechanism on the vehicle governed by the
controlling pesition of said particular im-
pulse devices.

7. In an automatic train control system,
an impulse device having different control-
ling conditions dependent upon the presence
or absence of other trains in advance and
also adapted to assume a distinctive con-
trolling position, manually operable means
for governing the controlling position of

- said impulse device, automatic speed con-
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trol apparatus on a vehicle responsive to
the controlling conditions of said impulse
device, and an automatic stop mechanism on
the vehicle responsive to the controlling po-
sition of said 1mpulse device.

8. In an automatic train control system, a
vehicle having an apparatus for regulating
gradually its progress along the track and
a separate ‘apparatus for immediately ar-
resting its movement, a track for the ve-
hicle divided into track circuit sections, an
impulse device associated with each track
section and responsive to traffic conditions
in advance for governing the gradually act-
ing ~ apparatus, and manually operable
means associated with one or more of sai’
impulse devices for causing that impuls.
device to assume a distinctive controlling
position capable of initiating the operation
of the quick acting apparatus.

9. In ap automatic train control -system,
a track divided into track circuit sections,
ramps located at the entrances to said track
sections and capable of having different
electrical controlling conditions, controlling
circuits for each ramyp selectively governed
by the track circuits of the track sections in
advance, éne or more particular ramps be-
ing capable of movement to a distinetive
controlling  position, manually operable
means for operating the particular ramps,
and separate automatic train control devices
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on a vehicle, one controlled by the electrical
conditions of all of said ramps, and the
other governed by the position of a par-
ticular ramp.

10. In an automatic train control system,
a track divided into track civenit sections, a
ramp associated with ench track section, a
source of current of different potentials as-
sociated with each ramp, means controlled
by each track circuit for establishing a con-
nection between the high potential source
and the corresponding ramps, means con-
trolled by each track circuit for establishing
a connection between the low potential
source and the ramp next in the rear, one
or more particular ramps being capable of
movement to a distinctive controlling posi-
tion, manually operable means for operat-
ing said particular ramps, automatic appa-
ratus on a vehicle for regulating gradually
the progress thereof which is controlled by
the electrical conditions of said ramps, and
an automatic stop mechanism for immedi-
ately arresting the movement of the vehicle
which is controlled by the position of said
particular ramps. :

11. In an automatic train control system,
in combination with a vehicle and a track
therefor, of means on the vehicle for regu-
lating the speed thereof from point to point
along the track in accordance with traffic
conditions existing for a predetermined dis-
tance ahead of the respective points, an im-
prdse device at one or more particular points
apable of assuming different controlling
positions, and means on the vehicle gov-
erned by the positions of said impulse” de-
vices for immediately arresting the move-
ment of the vehicle independently of the
first mentioned means.

12. In an automatic train control system,
a controlling ramp supported by parallel
links and adapted to assume different ele-
vated positions without having its alinement

~with reference to the horizontal changed,

manually operable means for controlling the
position of said ramp, and trafiic controlled
circuits for supplying current to said ramp
ir-espective of 1ts position.

3. In an automatic train control system,
an impulse device along a railway track
ndapted to assume different controlling po-
sittons and different electrical controlling
conditions, traffic controlled trackway cir-
cuits for determining the controlling condi-
tions of said device, means for moving said
device to its different vontrolling positions,
and antomatic train control apparatus on a

“vehicle traveling over the track which is

selectively responsive to the controlling con-
ditions and positions of said impulse device.

14. In an automatic train control system,
the combination with a railway vehicle and
a track therefor, of impulse transmitting
means comprising elements partly on the
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vehicle and partly along the track, one or
more particular trackway elements of said
means being capable of assuming a distine-
tive controlling position which has a con-
trolling effect on the vehicle-carried element
different from the other trackway elements,
automatic train control apparatus on the ve-

7

‘hicle, and normally closed circuits for se-

lectively governing said apparatus, said cir-
cuits being selectively gontrolled by the par-
ticular trackway elements and the other
trackway elements, ‘
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