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" “This invention relates to automatic train

control systems and more particularly to the
means used in such systems for transmitting

the inipulses necessary for the proper control

5 of the train from the right of way. to said
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train, and also the trackway circuits for gov-
erning the operation of this impulse trans-

‘mitting means in accordance with traffic con-

ditions.

~ In certain types of automatic train control
systems the apparatus on the train or vehi-
cle - which controls the movement thereof is

set into operation when it is desirable to con-

trol the train, and this apparatus continues

1n.operation until the desired control of the

train has been accomplished, whereupon it be-
comes necessary to reset or restore this appa-

ratus to its initial or normal condition ready

for the next operation. In other words, train
control systems of this type may be said to
have a cycle of operation, and for this reason
require for their proper control the trans-

‘mission of two different kinds of impulses,
mnamely, an operating or initiating impulse

which serves to set the train control appara-
tus into operation, and a re-setting or releas-
ing impulse which serves to restore the train
control apparatus ‘to its initial condition.

‘One example of systems of this type is shown

and deseribed in the patent to P. J. Simmen,
No. 1,150,309, dated August 17, 19153 but it is

to be understood that this invention is not’

limited to this system alone, but may be used
with systems of any type or form which are
characterized by a cycle of operation. _
The primary object of this invention is an
arrangement and construction of partsin au-
tomatic train control systems whereby the op-
erating and releasing impulses necessary for
the control of systems having a cycle of op-
eration may be obtained inductively without
mechanical or clectrical contact between a
part on the train with the devices along the
track, and whereby these impulses are prop-
erly controlled in accordance with traffic con-
ditions. : } ‘
Other objects and advantages will appear
as the description of the invention progresses,
and the novel features of the invention ‘will

be palrticula;jly ppinted‘ out in the appehded |

claims. ' :

In describing the invention in detail refer--

ence is had-to the accompanying drawing in

‘which is illustrated a preferred physical em- -

bodiment of the invention and in which the
figure is a diagrammatic view showing a
portion of a railroad track and a vehicle or
train thereon, together ‘with- the parts and
electrical connections carried on the train and
located along the track. - . Ve
Referring to the accompanying drawing,

the numerals 1 and 2 designate the track rails
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of an ordinary railroad track, the separate -

rail sections-of these track rails being suit- “¢

ably bonded together in thé well known man-

ner and being divided at intervals by insulat-

ing joints 3 into track sections or blocks ac-
cording to the well known practice in block

signaling systems. *Only one complete block '

B with the adjacent ends of the blocks A and

Cis shown in the accompanying drawing, but
it is'to be understood that the entire length of
the railroad protected by the systam is sim-

ilarly divided into blocks. - The normal di-"

rection of traffic over-the portion of track
illustrated is from left to right in the direc-
tion indicated by the arrow X. Since the

parts associated with the different blocks are.
the same, the corresponding parts will for the

sake of ‘convenience be given corresponding
reference characters with distinguishing ex-
ponents added thereto, o
To one end of each block a track battery 4 is
connected across the track rails'1 and 2; and
adjacent to the opposite end of each block a
track relay 5 is connected across the track
rails 1 and 2, the track batteries 4 and the

‘track relays 5, together with the track rails.
1 and 2 of each block, constitating the well

known normally closed track circuit, the

19}

operation. of which will be understood by -

those skilled in the art of railway signaling

without further explanation. Fach of the -

track relays 5 is provided with a number of

contact fingers 6,7, 8 and 9 which are illus- -

trated according to established’ convention -

and which for convenience will be hereinafter

termed armatures; and associated with each“_10 L
[ ¥ D .

block and preferably located adjacent to the
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track relay end of that block is a source of
current, as a battery 10, and extending
throughout the length of the track is a con-
tinuous conductor 11, commonly termed a
common wire, which serves as a part of a

“number of trackway cireuits.

- The train or vehicle is shown diagrammati-
cally as comprising two pairs of wheels 12—12

_and 14—14 connected by the usual axles 13
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and 15, these pairs of -wheels and axles being
intended to represent those of the single car
or single railway vehicle or of a number of
cars constituting a train. :
The movement of the train is automatically
controlled by some suitable train control ap-
paratus, and since the particular construction
of this train control apparatus forms no part
of the present invention and since it may take
various forms, this apparatus is illustrated
conventionally and designated by the char-
acter K. Asdescribed hereinbefore, the train
control apparatus K is of the type having a
cycle of operation; and according to the ar-
rangement. of controlling circuits illustrated,
the apparatus K is in its initial or idle condi-
tion when supplied with current, is set into

operation: when this supply of current is cut -

off, and is again restored to its initial condi-

“tion when the supply of current is re-estab-

30

. contact fingers 17 and 18, and this control -
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lished. The apparatus K is controlled by a
control relay 16, having two armatures or

relay 16is in turn controlled by an operating
relay 19 having a single armature or contact

finger 20. " For supplying electrical energy to

the parts of the system carried on the vehicle
there are shown two sources of current, as bat-
teries 21 and 22, it being apparent, however,
that other means for generating or supplying
electrical current may be used, as will be ap-
parent to those skilled in the art,

The impulses necessary for the proper con-
trol of -the train control apparatus K are
transmitted according to this mvention from
the right of way or the railroad track to the
vehicle or train inductively and without me-

chanical or electrical contact between a part .

carried by the train. with devices loeated
along the track; and the particular type of
induetive device used to obtain this impulse
may take various forms, but in the construc-
“tion illustrated, a coil:23, with a soft iron core
24, is supported upon a bar 25 of wood, brass
or other suitable non-magnetic material
which is carried by the vehicle, being shown

“diagrammatically as connected to the axles

13 and 15.  Amnother coil 26 having a soft iron
core 27 is supported in the same way on a bar
28 connected to the axles 13 and 15, the coils
93 and 26 being located adjacent-to opposite
sides of the vehicle. At the exit end of each

- track section or block is supported in any

guitable manner on the ties of the track an
electrical magnet R, hereinafter termed the -
5 releasing magnet, which comprises a winding

1,794,598

or coil 29 and a soft iron core 30, this re-
leasing magnet R being so located with ref-
erence to the track rails 1 and 2 that the
core 24 of the coil 23 on the train passes di-
rectly over said releasing magnet when the
train passes the point at” which said releas-
ing magnet is placed. Located adjacent to the
entrance end of each track section orblock is
an operating or initiating magnet O com-

prising a permanent magnet 31 so located

with reference to the track rails 1 and 2 that
the core 27 of the coil 26 on the train passes
rectly over said permanent magnet when
the train passes the point at which said mag-
net is placed. This permanent magnet 31

is provided with windings or coils 32, herein-

after termed demagnetizing coils, which are
so proportioned and arranged, that, when
energized from current derived from one of
the sources of current 10, the magnetic flux-

set up by said demagnetizing coils 32 will

neutralize or- nullify the permanent mag-
netic flux so that said permanent magnet 31
becomes inert and incapable of affecting the

«corresponding impulse device carried by the:

train. _ , o T
The coil 23 on the train is connected: by
conductors 33, 84, 85 and 36 to the winding or
coil of the control relay 16, and the coil 26
is connectéd by conductors 37 and 38 to the
winding of the operating relay 19. The other
electrical connections between the parts on
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the train and between the parts along the -

track will not be set forth in detail sinee
these electrical connections and the different
circuits-established will be set forth at length
in the following description of the opera-
tion. "~ S ,
Operation.—In the accompanying drawing

‘the parts of the system'carried on the train

are shown in the 1dle or normal position in
which the movement of the train is not re-
strained, and.disregarding for the present the

‘manner in which these parts are caused to

assume this normal position the operation as
the train enters the block B for this assumed
traffic condition will be explained, and from
this explanation it will be readily apparent
how the parts of the system on the train are

caused to assume their normal position. With 1

the parts of the system on the train in the
normal position, since the coil 26 is not in
proximity to one of the operating magnets O,

‘there is no current flowing through the op-

erating relay 19 and the armature 20 of this
relay is in its lower position. With the op-
erating relay 19 deenergized and the arma-
ture 17 of the control relay in its upper po--
sition, a-circuit for maintaining the controel
relay 16 energized is established and may be
traced as follows: :

Oircuit number.one -

Commencing at the battery 21, conductors
42 and 35, relay 16, conductors 34 and 48, ar-
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mature 20 of the relay 19 in its lower posi-
tion, conductor 44, armature 17 of the relay
16initsupper poamon and conductor 45 back
to the battery 21

When the armature 18 of th" control re-.

lay 16 is in its upper position, the train con-
trol apparatus K .is supplied with cur rcnt
from the hattery 22 flowing in a civeuit Wmm
may be traced as follows: b

Circuit munber two

Commeéncing at the battery 29, ‘conductor
39, armature 18 of the contro} relay 16 in its
upper position, conductor 40, apparatus K,
and conductor 41 back to the battery 22.:

For the first condition of the traffic to be
considered, assume that the train under
eonsideration is in the bleck A, and sbout
to enter the block B, as shown inthe ch"zwi*\g;
that said train has found the t;acxww here-
tofore unobstructed and is traveling unre-
strained by the train control apparatus K;
and. further assume that neither the block
B nor C is occupied Ly another train, . Un-
der these conditions the track relays 5 and 5
of these respective blocks B and C are ener-
gized and the. armatures of said relays ave
in their upper position as sha n in the draw-
ing. When the first pair of wheels 12—12
and axle 13 of the train enter the block B,
the track relay 5 is shunted and its arma-
tures drop for the reasons clearlynnderstoad
by those skilled in the art of milway sig-
naling, se as to establish a circuit for ener-
gizing the demagnetizing coils 82 of the op-
erating magnet O, said circuit bmw traced
as follows:

Circwit number three

Commencing at the common wire 11, con-
ductors 46 tmd A7, srmature 8 of the track
1ela,y 5 in its lower position, conductor 48,

oils 32, _conductor 49, armature 6* of the track
Ieiav B in its u pper vesition, conductors 50
and’ 51’ battery 104, and conductor 52t back
to the coxrmon wire 11,

" Asthe train passes the operating magnet O
no eflect is produced, since the flux-of the ' pel -
manent magnet 31 3 is neutralized by the ener-
gized demaoru etizing coils 382; and conse-

quently, the train continues with the train

control apparatus X unchanged. "In this
way, the train is permitted to ,roceed when
the next block in advance is nou medp»w by
another train. o

For the next trafiic condition to be consid-
ered, assume that tho train under considera-
tion is in the block A, as shown in‘the accom-
panying drawing, that this train has hereto—
fore found the frack unobstructed and
traveling unrestrained by the train control
fmp‘lra’ms K ; and further assume that while
the block B is not cecupied by a train, an-
other train does occupy the block C: Sinece
the block C is occupied, the correspndin
track relay 5' ig deenerfrlzed so that the cir-

cuit number three hereinbefore traced; for’

energizing the coils 32 of the operating'mag-
net O in the block B, is broken:at the arma-
ture 6* of the said relay, so that the flux of

the permanent magnet 31 is not neutralized..

Consequently, when the train passes this op-
erating magnet O, the flux of the permanent
m(xonet 31 incluces a momentary current 1n
the coil 26 on the train which energizing the
operating 1'e1ay 19, thereby raising the ar-

3
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mature 20 of said day and interrupting the -

circuit number one for normally energizing

the control relay 16, whereupon the arma-

tures 17 and 18 of said control relay 16 drop -

to their lower position. The dropping of the
armature 17 of the train control relay 16
opens another break in the nermally closed
circuit number one for =aid control relay, so
that after the momentary current in the coil
26 has.ceased and the armature 20 of the
operating relay 19 returns to its lower posi-
tion, the circult number one remains broken.
The dropping of the armature .18 of the con-
tml rﬂl‘w ¢6 interrupts the circuit number

two for supmym(r current to the train control
apparatus K, thereby initiating the operation

of said train control apparatus. In this way,
the apparatus ¥ is set irito operation at or

block in advance is-occupied by another
train: and the apparatus K operates to so
control the movement of the train that it will -
be brought to a stop by the time it reaches the

-end of the block it has just entered, or to a

predetermined low speed.

Assuming that the movement of the train
has been so controlled ‘and that the train is
traveling at a low speed when it .passes the
releflsmd magnet R? at the end of the block
B, it is apparent that if the other train

-still: occupies the block C, the apparatus K

should not be restored but should be allowed
to remain effective to control the movement
of the train; but on the other hand, if the
other train which cccupied the block € when
the train under consideration entered the
block B, has in the meantime moved out of
the block C, it is proper and in fact highly
desirable in order %o obtaln the best facility
of movement of  trains that the apparatus
K should be restored to the initial or idle con-
dition so that the train carrying said appara-
tus may accelerate at least' part way through. -
the block C instead of being compelled to

come to a stop or to continue its furcher trav-.

eling at the predetermmed 10W speed. . In
one case, When the block C is occupled the
armature. 7' of the track relay 5' is in its
lower position and establishes a break in the
circuit for energizing the releasing magnet
R so that this releasing magnet is Tnert and
has no effect on the train control apparatus
on the train and leaves this apparatus still
in operation. In the other case, when the
block C is not occupied at the time the train
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‘near. fhe entrance to a block when the next -
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_of tha! bleek, said apparatus K wi

‘under consideration reaches the end: of the

bloclk B, the armature 9 of the track relay
5 is in its lower position due to the presence
of the train itself in the block B, and the
armatore 7' of the relay 5% is in its upper
position, so-that 4 circut for energizing the

coit 29 of the releasing magnet R is estab-
= = H Kl . .
may be made in the particular embodiment of

lished and may be traced as follows:
~(ircuit number four

Commenting at the common wire 11, con-
ductors 46 and 53; armature 9 of the relay
5 in its lower position, conductor 54, coil 29
of the releacing magnet R, conductor 55,
armature 7' of the relay 5% in its upper po-
sition, conductors 56* and 51*, battery 107,
and conductor 52* back to the common wire
11. '

The coil 29-0f the releasing magnet R be-
ing energized, when the coil 23 carried on
the train passes over said releasing magnet,
a momentary current is induced in said coil
28, which eenrgizes the contrel relay 16 and
aises its armatures; and since the armature
20"-of the operating relay 19 is in its lower
position at the time, said control relay 16
1z maintained energized due to the establish-
ing of the maintaining circuit number one

“hereinbefore traced. The energizatien of
the control relay 16 and the raising of the

armaiure ‘18 again supplies current to the
train control apparatus K, thereby restoring
the parts of said apparatus to their normal
or idle position ready for the next operation.
If, when the train under consideraiion en-
ters ‘the block C and passes the operating
magnet O, the next block in -advance of the
block € (not shown) is occupied, as for in-
stance, by the train which was assumed to
formerly occupy the block C, then the de-
energiziug coils 82 of this operating magnei
Ot are not energized and the train control
apparatus K is set into operation again when
the train passes said operating magnet in
the same way .as previously described.
From the foregoing it can be seen.that
there is provided by this invention a con-
struction and arrangement of parts whereby
the train control apparatus on a-train is
sei Into -operation at or near the entrance to
each block in case the next block in advance
is occupied. by another train; that if said
train control apparatus has been set into
operation and the train has reached the end
e ve-
stored or relenzed providing the other train
hag in the meantime moved out of the next
block in advance but will not be restored
providing this next block in advance is still
occupied. - Consequently, according to this

-invention, automatic train control systems

having a cvcle of operation may be properly
& h ¥ . 1
controlled in accordance with  trafiic -con-

“ditions. ,

* Xt should be noted that normally there is no

1,704,593

current- flowing in the demagnetizing coils
32 of the operating magnets O or the coils 29
of the releasing magnets R; and that current
is'mot supplied to these coils until a train en-
ters the corresponding block and shunts the
corresponding track relay, thereby obtaining
a great saving of current. Various changes

the invention illustrated without departing
{from the invention, and-various signals and
other devices which may be advantageously
used in connection with the automatic-control
of trains may be combined with this system.

70
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In some cases, it may be desirable to supply

the operating and releasing magnets with al-
ternating current instead of direct current
so that the movement of a train over these

magnets. is not necessary to obtain an im-

pulse; and this modification will be readily
apparent to one skilled in the art, being mere-
ly the substitution of a transformer or other
source of alternating current for the batteries
shown. - The operating magnet O for each
block may be placed either at the entrance to
that block or at some distance from the en-
trance depending on the length of the block
and other factors which may require an ear-
Lier or latter application of-the brakes.
Although I have particularly described the

construction of one physical embodiment of -

my invention, and explained the operation
and principle therecf; nevertheless, I desire
to have it understood that the form selected
is merely illustrative, but does not exhaust
the possible physical embodiment of the idea
of means underlying my invention.

What I claim as new and desire to secure
by Letters Patent of the United States, is:

1. In an automatic train control system,

in combination: a vehicle a track for said

vehicle - divided  into . track: circuit blocks;
train control apparatus carvied on the vehi-
cle; an initiating control device and a releas-
ing control device on the.vehicle for govern-
ing said train contrel apparatus; a perma-
nent magnet associated with each block for
operating said initiating control device; de-
magnetizing coils for each of said permanent
magnets; a controlling circuit for the demag-
netizing coils of each permanent magnet con-

“trolled by the block next in advance of the ‘

corresponding block; and an electro-magnet
atthe exit end of each block controlled by the
next block in advance and operating when
energized to control said releasing control
device on the vehicle to restore said train con-
trol apparatus to its initial condition.

2. In an automatic train control system in
combination: a vehicle and a track therefor
divided into blocks esach provided with a
track circuit; automatic train control appa-
ratus on the vehicle; a stick relay for govern-
ing said apparatus; separate impulse receiv-
ing devices on the vehicle for controlling
the pick up and stick circuits of said relay;
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and separate impulse transmitting devices as-

sociated with each block and controlled by the

track circuit of the block next in‘advance for
cooperating anductlvely with the respective
impulse receiving devices on the vehicle. -
3.-In a train control system the combina-
tion with & brakis ng system on the train, of
Ineans ior impart
the T'ight of way, comprising ‘a .compound
magnet located along the track -for caus-
ing a bhrake appllcatmn, said compound
magnet comprising a permanently magnet-
ized yoke and a neutralizing coil; an.electro-
magnet. also located aleng the rmht of way

and in advance of the permanent maanet for:

resettmg parts on the train, and a common
control |
coils on the compound and electro-magnets.

4. In an automatic train control system
for-railreads having tracks-divided. into
blocks each provided with a normally closed

track circuit, automatic train controi-appa-

ratus on a vehicle adapted to be put into con-
dition to control the niovement of the vehicle
and to continue in such condition until re-
set, relays .on the .vehicle for ('ond1t10n1ng
said apparatus  and for resetting it, sepa-
rate impulse receiving means on the vehicle
controlling said relays ‘o permanent: magnet
en the track ineach block, said magnet being
adapted to cooperate with one of said im-

'pulse receiving means to condition the train

control apparatus for operation, coils asso-
iated with each permanent magnet and
adapted when energized to render 1t ineffec-
tive to influence its cou'esponmnfr impulse

recelving meaus, an energizing circuit for the -

coils of each pelmdnent magnet -controlled
by the track eircuit of the: block nest in ad-
vance of the corresponding black, an electro-
magnet on the track at the-exit end of each
block for influencing the other impulse re-
ceiving means and cause resetting of the train
control a pparatus, and an energizing circuit
for
block next in advance of tl\e cor Lespondlno'
block.

5. In an automatic tmm eontrol system’

for ‘railroads having tracks  divided into
blocks each provided with a normally closed
track ¢ircuit, a permarent magnet on the
track in each block and having coils asso-

ciated therewith for neutralizing its exter=

nal field, an electromagnet at the exit end of

each block, energizing circuits for the coils

of the permanent magnet and the electro-
magnet of each block controlled by the track

circtit of the next block in advance, normally.

energized brake control appara s on g ve-
hicle, a normally closed control circuit for
said apparatus, a normally energized stick
lelay on the vehicle controlling said circuit,

separate impulse receiving means on the ve-
hicle- influenced mdependently by the per-

ng impulses .thereto from

for simultaneously .energizing" the

each electromagnet controlled by the.

manent magnets -and the- electromagnets, a
stick circuit for said relay opened-when one
of the impulse receiving means-is influenced
from the track by a pelmdnent magnet, and
a plckup cireuit for the stick relay g Ooverned
by the other- mpul se Tecelving means.
6 “Inan sutomsatic train control ; system for

¢ ing ‘tracks divided ints blocks

1“”’0&0,3 ha

each provided with a normally ‘closed track

&

cireuit, normally-energized brake control ap-
pamtus on a vehicle, a mormally energized
relay and a‘nermally deenergized relay act-
ng to gmeln' gaid a,pparatu 8,
pulse receiving mezns on the vehicle control-

.hnu said rel(),; s, a'permanent magnet'and ‘an
electr omagnet associzted with eaeh block and::

adapted to influence said impulse receiving
means - separately, = electrically: controlled

means associated with each permanent mag-

et -for rendering it meffectlve to’ mﬂuence
its) ouespondmg impulse receiving means,
and means controlled by the track circuit of
each block
of the mext block in the rear-and also: the
means associated with the permanent magnet'
ot that block:. '

In a train control system, a track: un—i

pulse device in -each block, controllable by a
precedma block for estabhshmg alocal'mag-
netic field when said preceding -block is ‘oc-

ctupied, braking’ ‘means;’ brake controlling'
means: inductively 'influenced by the*track
impulse device for initiating the. operatlon of -
and_ track “actuated’
“means for restormg to normal the brake con-r

said* braking ‘means;
trolling means. v

8. In a train: control system, the combma-
tion with a braking mechanism, of a traffic

‘controlled: track macrnet positioned- substan-
tially at the entrance to a block in a right of

way, resetting means ‘positioned substan-

separate im-

(!

%

80

for eiler nglI]O‘ the electromagnet
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tially at the e}’lt end of ‘said block; train-car- -

ried mechanism movable within the field of:
said track magnet and influenced by ‘the mag-:

netic flux thereof for effecting the operatlon
of ‘said braking mechanism, and-train-car-
ried resetting means movable  relatively to
said w aysu:le resetting means whereby. parts

on the ‘train mﬂuenced by the track magnet’

may be reset by the co-operation of said way-

side resetting means: W1th said tram carrled‘

resetting means.

9. A tram control system comprising;- the‘ ‘

combination with a vehicle and a trackway
therefor divided “into blocks, a permanent
magnet on the trackway near the entrance to
each block adapted to establish a local exter-
nal magnetic field projecting upwardly from
the trackway between pole pieces of opposite
magnetic polarity, & winding associated with

said magnet and creating when energized a’

aoneto motive-force co- acting with that of
the permanent magnet to suppress said exter-
nal magnetic ﬁeld a circuit and a source of

current for: automatlcally energ1z1ng sa1d_

115
120
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winding of the magnet of each block provided

the next block in advance is not occupied,an
électro-magnet at the exit end of each block
- for establishing whenever energized a local

magnetic field similarly projecting upwardly.
~from the trackway but in a different vertical

plane, a circuit for each: electro-magnet in-
cluding a source of current and automatically
closed only if the next block in advance of
the. corresponding block is not occupied, and

“* automatic brake applying apparatus on a ve-
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hicle including receiving means separately
and independently influenced by the mag-
netic. fields. of said permanent magnets and
said- electromagnets through an intervening
air gap, said apparatus having its operation
initiated by the fields of the permanent mag-
nets and being restored to nermal by the fields
of the electro-magnets.

10. In a system for automatically control-
ling the brakes of railway vehicles; in combi-
nation with a vehicle and a2 track therefor
divided inte blocks each having a normally
closed track circuit,a permanent magnet on
the track near the entrance to each block
adapted to provide a local magnetic field ex-
tending upward between two pole pieces of
opposite magnetic polarity, a winding asso-

- clated with said magpet and acting when
energized to create .a magneto-motive-force
co-acting with that of the magnet to suppress.

said external-field, a circuit and a trackway
source of-current for energizing the winding
of the permanent magnet of-each block gov-
erned by-the track circuit of the next block in
advance and closed only if that block is not
oceupied, an electromagnet at the exit end
of each block in the rear of the permanent

magnet for the block next in advance and

adapted if energized to establish a local mag-
netic fleld similarly projecting upward, a cir-
cuit and a trackway source of current for en-
ergizing the electromagnet of each block gov-
erned by the track circuit of the block next in
advance and closed -only if that -block is not
occupied; brake control apparatus on the ve-
hicle, a normally energized stick relay on the
vehicle maintaining said apparatus inactive,

a stick circuit for said relay, receiving means:

on the vehicle influenced by the magnetic field

~ of an active permanent magnet through an in-
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tervening air gap for breaking said stick cir-

" cuit, other receiving means on the vehicle in-

fluenced by the magnetic field of an energiz-
ing electromagnet for restoring said re-
lay, said  permanent magnets and. elec-
tromagnets being located in the track-
way with their magnetic fields between their
pole pieces in different vertical planes and co-

operating separately with their respective re--

ceiving means on the vehicle, whereby the

field of a permanent magnet is incapable of
influencing said other receiving means to

restore said relay. ,
- 11. In an automatic train control system, in
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combiniation | & vehicle ; a track for said ve-
hicle divided into track circuit blocks; train-

control apparatus carried on the vehicle; an
initiating control device and a releasing con-
trol dévice on the vehicle for governing said
train’contrel apparatus: a permanent mag-

-net associated with each block for operating

said initiating control device; coils associated

with and modifying the effect of each of said -

permanent maguets, a controliing circuit for
said ceils contrelied in accordance with con-
ditions-in an advance block, and an electro-
magnet near the exit of each block controlled
in accordance with conditions in an advance
block and operating when energized to con-
troi said releasing control device on the vehi-

cie to restore the said train control apparatus.

to its initial condition.
12. In ‘an automatic train control system
for railroads having tracks divided into

blocks each provided with a normally closed

track cireuit, normally energized brake con-
trol apparatus on a vehicle, a normally ener-
gized coil, and a normally deenergized coil

acting to govern said apparatus, separate im-.
pulse receiving means on the vehicle control-
ling the effect of said coils, a permanent mag-

0
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net-and an electromagnet associated with each. -

bleck and adapted to influence said impulse
receiving means separately, electrically con-

troiled means associated with each perma-

rent magnet for rendering it ineffective to in-

fluence its corresponding control means, and
means controlled in accordance with condi-
tions in an.advance block for energizing the
electro-magnet of the next block in the rear

-and also the means associated with the perma-

nent megnet in that block. . :

_ 13. In an automatic train control system,
in combination: a track divided into blocks,
a vehicle; automatic mechanism on the vehi-
cle adapted to exert a continuing control over

‘the movement of the vehicle after its op-

eration has been initiated until it is reset;
separate initiating ‘and resetting impulse
transmitting devices associated with each
block; said impulse devices each comprising
a magnetic core and a coil, said initiating
device of each block being located at.an in-
termediate point in that block and being
effective only for a limited distance of move-
ment of the vehicle at that point, the re-
setting device of each block being located
near its entrance end and being encountered
by a passing train prior to entering that
block; means, for rendering the controlling
condition of the resetting impulse device of
each block dependent on the presence or ab-
sence of a train in that block; means for
rendering the controlling condition of the
initiating impulse device of each block de-
pendent on the presence or abserice of a train
in the next block in advance; and separate
receiving means on the vehicle selectively ve-
sponsive through an intervening air gap to

100.
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,parfttvs another normally energized cir- ¢
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said initiating and resetting 1mpulsa devices
for controlling 'said mechanism. ;

- 14. Tn an automatic train control system,
in’ combination: a trackway: divided into
blocks; automatic train control apparatus
carried by the train and having a cycle of op-
eration ; means on.the train for restoring said

appamtus to 1ts normal condition; means on:

the train for setting ¢aid apparatus into op-
eration; and two separate impulse transmit-
ting devices each com prising a magnetic core
and winding and being associated with each
block for select tively c\mtro]lmoP said ‘means
on the vehicle -inductively: thrmwh an in-

tervening air-gap, one of said 1mpulse trans--

mitting devices being responsive to traflic

_conditions in the correspondmg block, and

the other being responsive to traffic conch—
tions.in the next block in advance. :

215, In an .automatic train. control system,
in combmamon a vehicle and a track there-
for;automatic train control apnmatus on
the vehlcle adapted to bub]ect the vehicle. to
a -continuing restriction  of its imovement

s after its operatlon has been initiated until

reset; a circuit on the vehicle acting when
eneroqzed to . catse regetting of .;a.ld ap-

cuit on the vehicle acting when opened to
initate the initial onemtion of said appara-
tus; and impulse transmlttm(r means com-
prising devices on the veh1cle -cooperating
selectively ith. devices. ‘along: the track
through intervening -air-gaps for controlhno
the flow -of curre ent in said circuits-in ac-
cordance with the extent of unoccupied track
in-advance of each particular trackway de-
vice, said car-carried devices each having a
partial magnetic circuit in which a change

of magnetic flux is produced by the co-operat-

ingtr ack device.

16. In an automatic train control system,
a vehicle and a track therefor. divided into
blocks each provided with a normally closed

5 track. circuit, separate impulse devices: as-

sociated with each block and adapted to
transmit inductively through an-air-gap-to

a passing vehicle distinctive controlling im-.

ptilses, each of said impulse devices com-
prising a magnétie. core affording a partial
magnetic circuit:and a coil magnetically as-

sociated: therewith, an energizing circuit for -

the rear impulse device of each block .con:
trolled separately by the track circuit of thut

. block, and a control circuit for the advance

1mpulse device of each block controlled sepa-

rately by the track circuit of the next b‘ocl;[

in advance.

17. In an automatic train control system,
a vehicle and a track therefor:divided into
blocks, automatic train control apparatus
for the vehicle adapted to exert a:continu-

ing influence upon the movement of the vehi-

cle after set into operation until reset, said
apparatus having a tendency to assume an

active controlling’condition, séparate initiat-

said impulse devices each comprising a mag-

‘netic core and a winding, the resetting. ini-
‘pulse device being first encountered by a Vehl-

cle traveling in: the norial direction of traf-
fic, control circuits for- energwlno' said reset-
tmg and initiating impulse devices of -each

ock be*h autematically’ opened if the next

lock in_ advance is occupied, and control

means on the vehicle: responsive to. sald im-
pulses for-initiating the opelatlon of -said
apparatus and restollng it to . normal. -

18. In an automatic train control system,
a vehicle and a track therefor divided:into

blocks, automatic ‘train - control apparatus‘
»'ov the vehicle adapted when set. into oper-

ition to uumnue ‘in operation until restored,
Lm*m}“
exch block and comprising -separate track-
way impulse devices each having a magnetie
core and winding and being- adapted‘ to

ay devices' first - encountered by the
ehicle traveling in the normal direction. of
trafiic having its controlhng condition: gov-
erned sepamudy in.

other ‘advanced trackway impulses’ device:
laving 1fs controlling condition dependent
upon fraffic cong ditions in the block mext in
advance of the corresponding block, and con-
trol means on the vehicle selectively respon-
sive to said distinctive controlling impulses
for governing separately the initiation and
yestoration of said apparatus.

19.-In an automatic train. control system,
o vehicle and a track therefor divided .into
bioe cks, separate initiating and reseiting im-
pulse devices associated with each block, the
mitiating Jmpulse device of each block be-

mo cont 1011ed in accordance with-traffic con-
ditions in the next block in advance and the.

resetting device in accordance with traflic
conditions in the. cvrlesponding block, auto-
matic train control appwr atus on the vehlcle.
circuit on the vehicle for governing: said

apparatus, one of snd circuits being auto-
matically rendered incapa able of controlling
said apparatus after it has once been set into.

operation until after the other circuit has
been-energized, and receiving means on- the

vehicle havmg partial madneuc circuits in+

ductively influenced by said track impulse
devices through an intervening air-gap for
separately controlhno the ‘energization of

7

transmit disting ctive controlling impulses in-
sively to the passing vehicle, one of said: -

accordance with traffic
conditions in the corresponding block, the

-ing ‘and resetting impulse devices associated.
w1th each block and capable of transmitting
to a passing vehicle inductively through an'
air-gap initiating and resettlnor 1mpulses,’

7
75
80

8

tr ansmlttmg means: agsociated w1th, '
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said circuits clependent upon the conmolhnb ’

condition of said impulse devices.

20. Jn an automatic train control system,
the combination witha railway track divided
into blocks, automatic train control appara-



_is de-energized, impulse receiving means on-

10

tus on a vehicle, a normally energized stick
relay on the vehicle for governing said ap-

- paratus, said relay having an energizing

stick circuit including contacts of the relay
itgelf closed only if it 1s energized, a pick-
up circuit for energizing said relay when it

the vehicle governing said circuits of said
relay, and separate 1mpulse devices on the
track associated with -each block and con-
trolled separvately by track cirveuits of dif-

ferent: Llocks for co-operating inductively
& ) ..

Cwith' enid vehicle carried recelving Ineans

15

20

through an intervening :air-gap to influence
selectively the said pick-up and stick cir-
cuits of szid velay. . ' o
21. In an automatic train® control system,
a vehicle and a track therefor divided into
blocks, impulse transmitting means partly
on the vehicle and partly along the track

“acting by electro-magnetic induction In coils
t=)
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having partial magnetic circuits and com-
prising trackway elements of two different
control characteristics, one effective only if
energized and the other when de-energized,
the trackway element of the first character-
istic being located at the entrance to the cor-
responding block . and beirg controlled in
accordance with traffic conditions in. that
block, the trackway element of the other
characteristic associated with-ench block be-
ing controlled in accordance with traffic.con-
ditions in the next block in advance,the tvack-
way‘element of the first mentioned character-
istic at the entrance to a block being encoun-
tered first by a passing vehicle, and auio-
matic train control apparatus on the vehicle
governed by said impulse transmitting
means and automatically set into operation
and reset by said trackway elements.

99. In an automatic train control system,
a vehicle and. a track therefor divided into
blocks each provided with a normally closed
track circuif, an initiating impulse device
near the enfrance end of each block, a re-
setting -impulse device at-the exit end of

each bleck, said impulse devices being lo-

cated differently with respect.to the center
line of the trackway and selectively co-op-
orating . with impulses receiving means on
the vehicle inductively through an air-
to provide distinetive controlling ef-
on the vehicle and cirvcuits including a
source of current and controlled by the traci
circuit of the next block in advance for ener-
gizing with direct current said initiating and
resetting impulse devices of each bleck.

93. In an automatic train control system, a
vehicle and a track ‘therefor ‘divided into
blocks each provided with a normally closed
track circuit, automatic train control appa-
ratus on the vehicle adapted when set into
operation to continue in operation until re-
stored, control circuits for each block each in-
cluding a source of direct current and gov-

& !
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erned by the track circuit of that block, con-
trol means on the vehicle, and impulse devices
associated with each block and-governed by
said circuits of the next block in advance for
selectively influencing said control'means in-
ductively through an air-gap -at predeter-
mined control points, and thereby independ-
ently governing the initiation of the operation
of said apparatus and the restoration thereot
at the beginning and end of said block respec-
tively depending upon the presence or absence

of otlier vehicles in the next block in advance.

24, ITn an antomatic train countrol system
for railroads provided with blocks, train con-
trol apparatus on a vehicle adapted when set
into operation to remain in operation until
restored, impuise devices on the track each

comprising a magnetic core and a winding .

thereon, and means including said trackway
impulse ‘devices for setting said apparatus

_into- operation at a predetermined contrel

point in the progress of a vehicle through a
block when the next block in advance is-occu-
pied, and for restoring said apparatus to
normal at the entrance to an unoccupied
block. ' =

95, In an automatic train control system
for railroads provided with blocks, the com-

bination with frain control apparatus on'a
vehicle adapted when set into operation to

continue in cperation until restored, of an

clectro-magnet on the track located near the

entrance to each block and passed by a vehicle

prior to its entrance to that block, a contrel
circuit and a source of current for energizing
said electro-magnet of each block if that block
is not occupied, and means -on the vehicle re-
sponsive to the magnetic field -of said track
electro-magnets for restoring said apparatus
to normal. ' ' -' '

26. In an automatic train control :‘sys:‘tem

“of the intermittent inductive type, the com-

bination with a railway track divided into
blocks each having a normally closed track
circuit and track relay, of brake control ap-
paratus on a vehicle acting when once set into
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operation to continue in operation until re- = :

stored, and impulse devices on the track each
comprising a magnetic core and control coil
and co-operating with vehicle impulse re-

~ceiving means inductively through an inter-

vening air gap for setting said apparatus into
operation, upon passage of the vehicle by a
predetermined control point in each block,if

the track relay of the block next in advance is

then deenergized, and for resetting said ap-
paratus at the exit end of each block if the
track relay of the block next in advance is
ehergized, whereby said apparatus on the ve-
hicle is automatically set into operation upon
approach to a block occupied by another train
and is automatically reset at the entrance to
an unoccupied block. :

27. In an automatic train control system
for railroads divided into blocks of differ-
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ent lengths, the combination with automatic
train control apparatus on a vehicle adapted
when set into operation to remain in opera-
tion until restored, of influence communi-
cating means pa 1‘hy on the vemcle and - pa 1f1y
along the track and co-operating intermit-
tently and inductively through intervening
air-gaps at a predetermined control point in
each block
tion when
cupied, said means being incapable of. re-

storing said apparatus to normal, separate

inductive influence communicating ineaius
for restoring said apparatus to normal at
the entrance to an unoccupied block both of
said influence communicating means .dsgo-
ciated, with each block bemo normally de-
energized and belng 0nerruze& by the en-
trance of a train into dlat block if the next
block in advance is not occuplec-.

28. In a system for governing train move-
ment on railroads provﬂﬂd with block s each
having a track relay, the comblhauw’l with
brake control apparatus on a vehicie adapted
when set into operation to continue in oper-
ation until restored, a resetting device
at the entrance to each block and adapted
when energized to communicate an influence

fon
track

to the passing vehicle for restoring the b“a'kei

control apnaratu thereon to the initial con-
dition, an energizing circuit for s

the entrance to which said device is located,
another initiating track device at an inter-
mediate point in each block adapted when
deenergized to communicate a different and
distinctive influence to the passing vehicle
for setting the brake control apparatus
thereon into. operation, said resetting device
and initiating device each com orlsmrr Q. mag-
netic core and a winding thereon and bel‘w
located dlﬁ'erently with Iesp«:ﬂt to the ce

ter line of the trackway, and ax A»xgzzmc
circuit for the initiating device ¢ f each block
governed by the track relav of the next blocx

in advance of that block. .

29. In a system for governing frain move-
ment on railroads prov1ded with blocks each
having a track reiay, the combination with
brake control apparatus on a vehicls adapted
when set into operation to continue in opers-
tion until restored, a normally enérgized re-
lay on the vehicle acting when deenergized

to set said apparatus into operation, said

relay when once de-energized remaining de-

* s

energized until a pick-up circuit therefor is
energlzed, means on-the vehicle ant on the
trackway co-operating inductively through
an air gap for deenergizing said relay at a
control point in each block when the next
block in advance is occupied, and means com-
prising other separate mducbwclv co-oper-

ating track and vehicle carried devices for
energizing said pick-up circuit and thereby s

to set said apparatus into-opera--
the next block in advance 1s oc-

aid device
governed by the track relw of the block at

9

restoring said apparatus to 1ts 1n1t1a1 con-
dltlon
0. In a system for ooVernlncr train move-
ment on railroads pr ovﬂed ‘mth blocks each
having o track re?ay, the combination with
brake control apparatus on a vehicle %dapted
svhen set into

é'"v‘ antil restored, a stick relay governing

270, -

oper ation o continue in opera- -

said apparatus and udapned Wwhen eneroqzed o

to hold or restore it to the normal inactive
i sick civeuit and a a pick-up circuit
for said relay, sai, stick circuit including a

ohl ied source of current and contacts
01 erabed by cakd Telay 1toe1£, an initiating
ck device and cooper &tmg vehicle carried
gwapued to break: said stick

oy tion. a's

ool
a\ffi

tra ck d ev1 ce and separate cooperatmo vehicle
arvied means adapted to energize said pick-

rgized,

d ferently with
the track and co-operating with said vehicle-
carried means inductively through an inter-

vening gap, track civeuit controlled

cgix and

means fo; governing the energlzatlon of said.

tracic devices.
31. Inas vstem for 00‘761111110 train move-

ment on raiiroads pTOVlde& Wlth blocks each -

having ‘a track relay, the combination with
brake contr oi"a“’parauus on'a vehicle adapted
when set Into operation to continue in opera-
tion until restored; and ‘automatic means

i le

D2 ﬂy on the vehicle and partly on the track

Ay
‘and comprising. track devices located differ

ently with 1espect to the track rails for re- .
spectively initiating the operation of the

brake control ‘Lpparatus and restoring it to
the initial condition said track devices each
pLOV’dm'v 2, uni- Culecuonql ma gne‘tlc field
when active. R

32. In & system for governing train move-

ment on railrvoads 1‘“ovldef1 with blocks each
having s track relay, the’ commnatlo'l with
brake control apparatus on a vehicle adapted
when set ihto operz 1tion to continue in opera-
tion until restored, a track device comprising
a_permanent 'mgnet and neutralizing coils
and cooper auug with a vehi ch carriéd receiv-
ing element to initiate said apparatis when
its coﬂ, are deenergized and net when ener-
gized, another track electro-magnet ‘cooper-
ating ‘with a separate vehicle carried receiv-
ing element and located differently with re-
speﬂt to the track rails than the first men-
tioned traclf device for restoring the said ap-
pwratus to its initial condition.
33. In an automatic train control system,
car equipment comprising, brake contrel ap-
paratus acting when once set into operation
to continue in operation until restored, a re-
lay governing said apparatus, a stick circuit
for said relay inciuding contacts closed only
if said relay is energ
said relay for eneroumor it when it is de-ener-

circuit
device ig dﬂenermzed another -

circuit when (qm ancther tréck device is
said traclk devices being located.
respect to ths center line of

ed pick-up circnit for-
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glzec and separate normally closed vehicle-
carried circuits including magnetic cores and
windings for controlling sald stick and pick-
up mxc‘"ts, for the relay in response to volt-
ages induced in said windings.

34, In atrain control system, brake control

" apparatus on a vehicle, control means on the

et
<

vehicle for said apparatus including sepa-
rately movable elements and electro-respon- ‘
sive devices respectively cperating said ele-
meﬁtﬁ, impulse recelving windings on the ve-
hicle com“eued to said clectro- -responsive de-
vices, track clements having magnetic cores
and coils thereon and located diffex ently with

; respect to the track rails for separately induc-

ing current in said receiving windings to

‘cauoe‘ independent mov ement of said . ele-
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ments, and track circuit controlled means for

oovefnmg the operating conditions of said

track elements. R
.85, Inaty um_,cc)nt’ro’* system, the combina-

“tion with brake contrel "‘mfu.d.us on. 4. ve-

hicle continuing’ in operation until restored, a
circuit on the vehicle governing the initiation
of the operation of said apparatus, another
circuit governing the restoration of said ap-
paratus to the normal inactive condition, sep-
arate receiving elements on the vehicle con-
trolling the energization of said circuits, and
track devices disposed differesitly on  the
trackway with respect to the track rails at
predetermined control points for separately
and distinctively influencing. said elements
inductively through an 1nterve*11ng air gap
intermittently at said control points, each of’
said track devices having a magnetic core and
a winding, energized only under clear traffic

conditions.
VLYMAN E. DODGE.
NEIL D. PRESTON.



