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This invention relates to a system of train
control of that type known as intermittent
control and has as an object the provision of
a system of this character whereby the control

5 may be maintained inductively without the
use of roadside contacting devices and also
the provision of a system of such a character
that normal railroad clearances will not be
interfered with. A further object is to pro-

10 Vide a system, the integrity of which is auto-
matically checked, and still further to provide
in the system, a relay adapted to work on the
minute current impulses available in this type
of apparatus and which is so constructed that

15 1t will have maximum sensitivity and will
control a substantial contact with a minimum
input of control energy. These objects and
further objects will become apparent from
the following description and appended
2¢ drawings and claims.

Figure 1 is schematic diagram partly in
isometric projection and partly in section
showing the system as a whole,

Figure 2 is a diagram of the approximate

25 wave form of the impulses received by this
class of apparatus.

Referring to Figure 1 it will be seen that
the running rails 1 and 2 are provided with
end posts of nonflux conductive material 3

30 and 4 respectively. These insulators serve
to break the continuity of the flux conduct-
ing rails and may be made of any nonflux
conducting material such as manganese steel,
and are inserted at a regular rail joint in

35 much the same manner that fibre end posts
are inserted in insulated joints as is well
known in the art. In the drawing I have
not shown the necessary fish plates which
would be used to tie the rails together as

40 these are well known in the art, and would
tend to complicate the disclosure if they
were shown. - It is apparent that these fish
plates will also have to be of proper nonflux
conducting material similar to the end posts

45 3 and 4, or else be spaced from the rail to
obtain the same effect. The rail 1 is further
provided with filler blocks 5 and 6 of iron or
other suitable flux conducting material which
act-as a connection to convey flux from a per-

50 manent magnet 7 to the rail ends 8 and 9 re-

spectively, thereby giving these rail ends dis-
similar polarity characteristics. The rail 2
is equipped in similar manner except that
instead of a permanent magnet, an electro-
magnet 10 is provided, which will, when ener-
gized by means of a source of energy 11
through relay contact 12, set up similar op-
posing poles in the rail ends 13 and 14. The
contact 12 is controlled by the relay marked
TR which may be a track relay or any other 60
contrel relay well known in the signaling
art. The equipment so far described is that
which is installed in the track and it will be
noted that the end post in rail 2 is in advance
of the end post in rail 1. 3
I will now describe the equipment which is
carried by the vehicle traveling over the rails
land 2. A T shaped inductor 15 is provided
having an extended center core 16 arranged
to pass along immediately over the top of the
rail 1 and is further provided with short ex-
tended pole pieces 17 and 18, the function of
which will be explained hereafter. The cen-
ter core 16 is provided with two windings
19 and 20 respectively. A similar inductor 15
21 1s provided and arranged to pass along
over rail 2. 'This inductor 1s equipped with a
single coil 22. The engine relay 23 is elec-
trically connected to the coils 19 and 20 of
inductor 15 and comprises field magnets 24 oq
and 25 having pole pieces 26, 27, 28 and 29
respectively, with polarities as shown, when:
energized. An armature 80 pivoted at 31 is
adapted to operate between the pole pieces
26, 27, 28 and 29 respectively, and is arranged 3
to be magnetized by means of coils 82 and 33.
Armature 30 is provided with a downwardly
extending operating arm 34 which is adapted-
by means of insulators 35 and 86 to control
the contacts 37 and 38 which are mounted on o0
an insulating supporting block 39. - These
contacts, are normally arranged to be in con-
tact with one another and to have spring
tension to maintain a definite contact pres-
sure. A power failure and restoring relay o5
40 is used which is provided with two wind-
ings 41 and 42 respectively, both of which
influence core 43 to control armature 44 for
the operation of contact 45.  The rectangle
marked AV represents a brake application
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valve of any well known make or any other
cab signaling or hrake controlling device
which it may be found desirable to control.

Under normal conditions current from a
suitable source of direct current such as a
battery 46 flows tlirough 4 circuit which
passes from the battery, through wire 47,
armature 44, contact 45, coil 41, wire 48, con-
tacts 87 and 38, wire 49 through the air valve
magnet to wire 50, thence through wires 51
and 52 respectively, through the coils 32 and
33 in opposite directions thereby setting up
the poles in the armature 80 as indicated,
through wires 53 and 54 respectively, through
field magnets 24 and 25 in such a direction
as to set up a polarity as indicated on these
magnets, through wires 55 and 56 to coils
19 and 20 on the inductor 15, through these
coils in opposite direction thereby setting up
a substantially zero flux effect in inductor 16,
through wires 57 and 58, through wire 59 back
to source of energy 46.  The coil 22 on indue-
tor 21 is connected by means of wires 60 and
61 in series with the winding 42 on relay 40.

I will now proceed to describe the opera-
tion of the device as the train passes by a
section which is clear and in which it is not
desired to cause the AV valve to operate.
As the train passes along the track the in-
ductor 15 will approach the end post 3 in rail
1.~ Asthe inductor approaches this end post
a flux will be set up in leg 16 of the inductor
and will reach its maximum at a point where
the leg 16 is immediately adjacent to end post
3, but has not passed over it. The voltage
thus set up in coils 19 and 20 will have a
relatively low amplitude but a long time or-
dinate as shown at 62 in Figure 2. As the
core 16 passes across the end post 3 there will
be a complete reversal of the flux in the in-
ductor 15 from a maximum in cne direction
to a maximum in the reverse direction set-
ting up a voltage in the ¢ore of 19 and 20 of
high amplitude and short duration as indi-
cated by the portion 63 of the curve shown
in Figure 2. This effect will be augmented
by means of the extended pole pieces 17 and
18, the flux following the path shown by
dot -and dash line 64. The voltage thereby
generated will be additive in the two coils 19
and 20, and will send current from coil 20
via wire 56, through magnet 25, wire 54, coil
33, wire 51, wire 52, coil 32, wire 53, magnet
94 and wire 55 back to coil 19. Of course,
the cominon terminal of coils 19 dnd 20 is
normally connected, through a path includ-
ing battery 46, contact 45 of relay 40, coil 41,
contacts 87—38 of relay 23, and the AV valve,
with the common terminal of coils 82 and 33,
but with relation to the voltage induced in
coils 19 and: 20 by the magnet 7 in the track-
way, the common terminal ¢f coils 19 and 20
and the common terminal of coils 32 and 33

are at the same potential, so that the voltages.
induced in coils 19 and 20 have no effect upon:
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the current through the path just traced.
But the carrent which flows through magnet
94, coils 82 and 38, and magnet 25, due to the
voltages induced in coils 19 and 20 results in
weakening magnet 25 and the effect of coil

83 on armature 30 and strengthening magnet

24 and the effect of coil 82 on armature 30.

This will set up a torque in armature 30 due
to unbalancing of the magnetic system, and
will cause it to operate, thereby forcing the
contacts 87 and 88 apart. This in its turn
will open up the circuit first traced for cur-
rent from battery 46, de-energizing the AV
valve and opening contact 45. Tmmediate-
Iy after the inductor 15 has passed the end
pozt 8, contacts 37 and 38 will again close
dre to their initial spring tension. The local
circuit, however, will remain open through
the contact 45, and the AV valve will remain
de-energized. The end post 4, however, in
rail 2 is placed somewhat in advance of the
joint 8 inrail 1. When the track is clear the
track magnet 10 is energized and, therefore,
a voltage will be set up in coil 22 on inductor
21 in a similar manner to that described in
the case of coils 19 and 20 on inductor 15.
This voltage will pass through coil 42 and
will attract armsature 44 again re-establish-
ing front contact 45 and closing the local cir-
cuit, thereby re-energizing the AV valve and
maintaining a clear or procesd-condition. I
is preferable to construct the AV valve with
slow acting characteristics so that the valve
will remain in its energized condition during
the brief interval of time following the in-
terruption of the circuit for the valve when
the inductor 15 passes a joint 3 and prior to
the resetting of the apparatus when the in-
ductor 21 passes the adjacent. joint 4.
Should the stop indication be in order it will
be apparent that the TR relay must be de-
energized. The contact 12 will then open
and the -electromagnet 10 will be de-ener-
gized. In this event there will be no re-
establishing impulse and the relay 40 will
remain ds-energized, leaving contact 45 open
and leaving the AV valve de-energized to ac-
complisk whatever functions are -desired.
The coil 22 on inductor 21 is so connected .to
coil 42 on relay 40 that if the permanent mag-
net 7 should become defective and fail to op-
erate the relay 23 as intended, the inductor
21 will act as a tripping inductor.- That is,
the polarity of the main impulse as indi-
cated in 63, Figure 2, will be such that it will
neutralize the polarity set up in the local
winding of the relay, thereby dropping the

armature 44, opening contact 45 and- setting.

up a stop or danger indication. ’
By referring to the drawing, it will be seen
that should any coil in the local circuit be-

come short circuited or open, or should the

source of energy 46 become disconnected, in
the one case, the relay 23 will operate to give

a stop indication and in the latter case the:
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AV valve will become de-energized, thereby
giving a stop indication. It is, therefore, ap-
parent that with the circuit and apparatus as
shown and described a system has been pro-
vided, the integrity of which is continually
beng checked and that in the event of fail-
ure of any of the vital parts in the system
a stop indication will be received.

While I have shown and described one
form of my invention, it will be understood
that many modifications may be made in de-
tails of construction without departing from
the spirit of the invention.

What I claim is:—

1. A system of train control comprising, a
running rail of magnetic material, a non-
magnetic break in said running rail, means
for setting up poles of opposite polarity on
either side of said non-magnetic break, and
a T shaped inductor adapted to be carvied
by a vehicle and to be responsive to the flux
conditions set up about said non-magnetic
break.

2. A system of train control comprising a
train carried relay having a movable mem-
ber, two magnets arranged when energized
to move the member in opposite directions,
a train carried inductor having two coils,
a source of energy on the train normally sup-
plying current to said coils in opposition and
to said magnets so that their effects upon the
movable member are balanced, and a source
of magnetic flux located in the trackway for
at times inducing additive voltages in the two
coils to destroy the balance of the magnets
and move the member.

8. A system of train control comprising a
train carried relay having a movable mem-
ber, two normally balanced magnets urging
thie member in opposite divections, a running
rail of magnetic material, a non-magnetic
breal in said rail, means for setting up poles
of opposite polarity on either side of the
break, and a T-shaped inductor carried on the
train and responsive to the magnetic condi-
tions set up about said break to at times de-
stroy the balance of said magnets and move
the member.

4. A train control system comprising a
train carried relay having two magnets, an
armature urged in opposite directions by said
imagnets, an imductor having two coils, a cix-
cuit including the two magnets and the two
coils in series, a source of energy, means con-
trolled by the armature for connecting the
source between a common terminal of the
coils and a common terminal of the magnets,
and means located in the trackway for at

imes inducing additive voltages in the two
coils to send a current through the magnets
thereby varying the current normally sup-
plied to the magnets by the source.

5. A train control system comprising two
train carried magnets, a movable member re-
sponsive to the relative strengths of said mag-

3

nets, a train carried inductor provided with
two coils, means for normally supplying cur-
rent to the two magnets in series with the two
coils, respectively, in such manner that the
fluxes ereated by said coils are in cpposition,
and means located in the trackway for co-op-
erating with said inductor to induce in the
coils additive voltages which create current
in the magnets to vary the relative strengths
of the magnets.

6. Railway traflic controlling apparatus
comprising a train carried relay having two
electromagnets, a train carried inductor hav-
ing two coils, means for connecting one ter-
minal of one coil with a terminal of one said
electromagnet, means for connecting a ter-
minal of the other coil with a terminal of
the remaining electromagnet, a source of cur-
rent having one terminal connected with the
free terminals of said coils, means for con-
necting the other terminal of said source
with the remaining terminals of said elec-
tromagnets, governing means responsive to
the relative magnitude of the currents in the
electromagnets, and a source of magnetic

ux located in the trackway for at times in-
ducing additive electromotive forces in said
coils to decrease the current in one said elec-
tromagnet while increasing the current in the
other electromagnet.

7. Railway traffic controlling apparatus
comprising a train carried relay having two
electromagnets, an inductor comprising a
core provided with two coils, a source of cur-
rent, a circuit including one ‘said electro-
magnet and one s2id coil, a branch for said
circuit around said one coil and one electro-
magnet including the other coil and the other
electromagnet, the two coils being arranged
in such manner that the fluxes created in said
core by current from said source are opposite
in direction and substantially equal in mag-
nitude, a source cf unidirectional magnetic
flux in the trackway for at times linking both
said coils with a rapidly reversing flax to
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diminish the current through one said elce- -

tromagnet while increasing the current
through the other electromagnet, and govern-
ing means on the tram responsive to the
relative magnitude of the currents in said
electromagnet.

8. A system of train control comprising a
normally closed train carried contact, a train
carried relay, a train governing device; a
first train carried inductor, a plurality of de-
vices located at intervals along the trackway
-each in turn cocperating with said first in-
ductor to open said normally closed contact
for a brief interval, means controlled by said
normally closed contact and by a front con-
tact of said relay for energizing said relay
and said device, a second Inductor on the
train, and means located in the trackway in
advance of each said trackway device for co-
operating with said second inductor to de-
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energize said relay if the relay is energized
but to energize the relay if it is de-energized.

9. A system of train control comprising a
normally closed train carried contact, a train
carried relay, a train governing device; a
permanent magnet located in the trackway,
o first inductor on the train cooperating with
said permanent magnet to briefly open said
normally closed contact, an electromagnet in
the trackway in advance of said permanent
magnet and controlled by traffic conditions,
a circuit for said device and a winding of
said relay including said normally closed
contact and a front contact of said relay as
well as a source of energy, and a second in-
ductor on the train having a winding con-
nected with a second winding on said relay
and cooperating with said electromagnet in
such manner that the effect of the current
created in said relay when the second in-
ductor passes said electromagnet substan-
tially neutralizes the current supplied to said
one winding of the relay over said circuit
but in such manner that said relay becomes
energized if it is de-energized when the sec-
ond inductor passes said electromagnet.

In testimony whereof, I have signed my
name to this specification.

OSCAR 8. FIELD.



