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10 Claims.

My invention relates to railway traffic control-
ling apparatus, and more particularly to appa-
ratus for providing control of signals in wayside
and/or cab signal systems.

5 I shall describe one form of apparatus embody-
ing my invention, and shall then point out the
novel features thereof in claims.

A feature of my invention is the provision in
apparatus of the type here involved of novel and

10 improved means selectively responsive to sig-

nalling currents of different polarity codes. An-

other feature of my invention is the provision in
apparatus of the type here contemplated of
novel and improved means for control of the dif-
ferent indications of a signal wherewith a change
from the display of one indication to the display
of another indication is made with no false flash-
ing of an indication. Other features and advan-
tages of my invention will appear as the speci-

20 fication progresses.

For a better understanding of my invention
reference may be had to the accompanying draw-
ing which is a diagrammatic view of one form
of apparatus embodying the invention.

25 Referring to the drawing, the reference char-
acters la and b designate the two conductors of
a circuif capable of transmitting different signal-
ling currents of the polarity code type. That is
to say, under one control condition such as, for

30 example, clear traffic condition, the signalling
current transmitted over the circuit comprising
conductors la and Ib consists of a periodically
interrupted current in which the current im-
Dulses are alternately positive and negative in

35 polarity. Under a second control condition such
as, for example, approach-restricting traffic con-
dition, the signalling current transmitted over
this circuit consists of a periodically interrupted
current in which the current impulses are all of

40. positive polarity. Again, under a third control
condition such as, for example, approach traffic
condition, the signalling current transmitted over
the circuit consists of a periodically interrupted
current in which the current impulses are all of

45 negative polarity. As will later appear, a fourth
control condition such as, for example, stop or
slow speed traffic condition, is reflected by virtue
of no current being transmitted over the circuit.
The periodically interrupted current can be either

50 direct or alternating in character,

The means by which such code signalling cur-
rents are selectively supplied to the circuit com-
prising conductors la and b is immaterial and
is not shown since such apparatus is well known

55 and forms no part of my present invention. One
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(CL. 246—34)

form of apparatus that may be used is that dis~
closed in the United States Letters Patent No.
2,021,654, granted November 19, 1935, to R. R.
Kemmerrer and R. M. Gilson for Railway traf-
fic controlling apparatus. 5

The conductors la and 1b are connected over
wires 10 and {1 with the input terminals of two
amplifiers AMI and AM2? in parallel, an asym-
metric unit 12 being interposed in the connec-
tion to the amplifier AMI and an asymmetric 10
unit 13 being interposed in the connection to
amplifier AM2. The asymmetric unit 12 is dis-
posed to pass only current of positive polarity to
the amplifier AMI and the unit 3 is disposed to
pass only current of negative polarity to the am- 15
plifier AM2. As here shown, the amplifiers AM{
and AM2 are conductively coupled. with the con-
ductors la and 1b by virtue of wires 10 and i
It is clear, however, that if desired a transformer
may be intervosed in this connection and energy 20
transferred inductively from the circuit compris-
ing conductors Ia and Ib to the amplifiers, or a
condenser may be used and energy transferred by
electrostatic coupling. 'The amplifiers AMI and
AM2 may be of any one of several well-known 25
types, among them being the electron tube type.
These amplifiers are shown conventionally for
the sake of simplicity since their specific struc-
ture forms no part of my present invention.

Two code following relays are governed by the 30
amplifiers AMI and AM2. The top or operating
winding 14 of a first code following relay CF{ is
connected over wires 15 and 16 with the ouputb
terminals of amplifier AM!. Likewise, the top
or operating winding 17 of a second code follow- 35
ing relay CF?2 is connected over wires 18 and 19
with the output terminals of amplifier AM2. The
relays CFi and CF2 are preferably of the neu-
tral type. It follows that a signalling current
consisting of recurrent impulses of current of 40
positive polarity when supplied to the circuit
comprising conductors ta and b is passed by
the asymmetric unit 12 and amplified by ampli-
fier AMI, and relay CFIl is energized and picked
up once for each such impulse. A signalling 45
current; consisting of recurrent impulses of cur-
rent of negative polarity when supplied to con-
ductors la and b is passed by the asymmetric
unit I3 and amplified at amplifier AM2, and
relay CF2 is energized and picked up once for 50
each such impulse. A signalling current consist-
ing of recurrent impulses of current alternately
positive and negative in polarity is effective to
operate both relays CFI and CF2, relay CFI
being energized and picked up for each positive 55
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impulse and the relay CF2 being energized and
picked up for each negative impulse. When no
signalling current flows in conductors i¢ and b,
both relays CF{ and CPF2 remain in engagement
with their back contacts. It is apparent that if
the signalling currents are of relatively high en-
ergy level the amplifiers AMI and AM2 may be
omitted.

The impulses of such signalling currents may
be of relatively short duration so that the “off’
period of the code following relay CFi or CF?,
that is, the period the relay remains in engage-
ment with its back contact, is greater than the

“on” period of the relay, that is, the period. the

relay remains in engagement with its front con-
tact. To equalize such “off” and “on” periods,
each of the code following relays CFI and CF2 is
provided with a second winding and a condenser.
Looking at relay CF{, when the relay is released
closing its back contact 20, a-condenser Ct is
charged from a source of current whose terminals
are B and C. When the relay CFI is energized
by virtue of an energizing impulse of current sup-
plied to its top winding {4 and the relay is picked
up closing front contact 22, the condenser Cl dis-
charges through the lower winding 23 of that re-
lay with the result that the relay is held picked
up for an appreciable interval after the impulse
{hrough the top winding {4 ceases. In like fash-
ion, a condenser C2 is charged from the source
whose terminals are B and C over a back contact
25 of relay CF2, and the condenser C2 discharges
through lower winding 26 of relay CF2 when re-

lay CF2 is picked up closing its front contact 21.
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The code following relays CF{ and CF2 govern
three decoding relays Ri, R2 and R3, relays Ri
and R2 being slow release in character and relay
R3 being of the ordinary acting type preferably
provided with two energizing windings. Relay
RI is controlled over front contact 28 of relay
CF'i, and relay R2 is controlled over front contact
29 of relay CF2. Hence, when relay CFi is picked
up the relay R! is supplied with an energizing
impulse of current which picks up that relay,
and when relay CF{ is operated in response to a
code signalling current consisting of recurrent im-
pulses of current of positive polarity supplied to
the amptlifier AMI, relay Rl is provided with an
energizing impulse for each impulse of the code
signalling current and the relay remains picked
up from one impulse to the next by virtue of ifs
slow release characteristics. That is to say, the
relay Ri is provided with a slow release period
slightly greater than the interval between suc-

‘cessive impulses of the code signalling current.

When relay CF2 is picked up, relay R2 Is sup-
plied with an enrergizing impulse, and when relay
CF?2 is operated in response to a code signalling
current of recurrent impulses of current of nega-
tive polarity supplied to the amplifier AM2, the
relay R2 is periodically energized and remains
picked up from one impulse to the next since its
slow release period is slightly greater than the

interval between successive impulses of the sig-

nalling current.

The decoding relay R3 is provided with a pick-
up circuit and a stick circuit and has associated
therewith a reactance device here shown in the
form of a condenser C3. The condenser C3 ac-
quires, under conditions to be shortly described,
a charge by virtue of a circuit which can be
traced from terminal B through condenser C3,
front contact 31 of relay R{, front contact 32
of relay R2, back contact 33 of relay CF2, back
contact 53 of relay R3 and terminal C. Con-
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denser C3 discharges through a pick-up circuit
for relay R3 to pick up that relay, which circuit
can be traced from the left-hand terminal of
condenser C3 through the top winding 34 of re-
lay R3, front contact 35 of relay CF2, front con-
tact 32 of relay R2, front contact 31 of relay Rl
and to the right-hand terminal of condenser C3.
The stick circuit for relay R3 involves terminal
B of the current source, front contact 38 of relay
Rl, front contact 39 and lower winding 40 of
relay R3, front contact 41 of relay R2 and ter-
minal C.

The decoding relays R{, RZ and R3 control
operating circuits for a signal Si which as here
shown is of the position light type capable of
displaying four different indications. The man-
ner by which the relays Ri, R2 and R3 control
the operating circuits for signal S1 in response
to the different code signalling currents supplied
to the circuits comprising conductors la and 1b
can best be understood by a description of the
operation of the apparatus.

{ shall assume at -the start that the relays
are all deenergized and the control condition
(clear traffic condition) exists so that the code
signalling current supplied to the circuit com-
prising conductors la and Ib consists of recurrent
impulses of current alternately positive and nega-

tive in polarity. If the first current impulse- is’

one of negative polarity the code following relay
CF2 is operated and relay R2 is energized and
picked up. The next current impulse is one of
positive polarity and the code following relay CFi
is operated and relay R1 is energized and picked
up, the code following relay CPF2 being now re-
leased. Condenser C3 is charged over the circuit
including front contacts 8! and 82 of relays RI
and R2, respectively and back contact 33 of relay
CF2 as previously described. The next current
impulse is one of negative polarity and relay CrF2
is operated to supply relay R2 with a new ener-
gizing impulse of current. Condenser C3 now
discharges through the top winding 34 of relay

R3 to pick up that relay. The next impulse of

current is one of positive polarity and relay CFi
is operated to supply & new energizing impulse
of current to relay Ri. From this point on the

relays Ri and R2 are periodically and alternately

energized in response to the alternate operation

of relays CFl and CF2, while relay R3 is retained.
energized by virtue of its stick circuit as long:

as both relays RI and R2 remain picked up.

It is to be observed that to energize decoding
relay R3 requires relays Rl and R2Z to be picked
up by consecutive operations of relays CF{ and
CF?2, and relay CF?2 to be operated a second time.
Thus, with the parts connected as illustrated in
the drawing, three consecutive impulses are re-
quired before relay R3- is energized if the first
impulse is one of négative polarity, the first and
third of these pulses being of negative polarity
and the second impulse being of positive polarity.
If the first impulse is one of positive polarity
then four consecutive impulses are required to
energize relay R3, the first and third impulses be-
ing of positive polarity and the second and fourth
impulses being of negative polarity. In other
words, with apparatus embodying my invention
the decoding relays are effectively energized in
response to the code signalling current consist-
ing of impulses of current alternately positive and
negative in polarity only after two reversals in
the polarity of the impulses. It is obvious, of
course, that the circuit connections for the appa-
ratus can be reversed from that illustrated in the
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drawing and relay R3 energized in response to
three consecutive impulses the first and third of
which are of positive polarity and the second im-
bulse of negative polarity.

When all three of the deccding relays Ri, R2
and R3 are energized an operating circuit is
formed from ferminal B over front contact 38 of
relay R, front contact 42 of relay R2, front con-
tact 43 of relay R3, lamp 44 of signal 8{ and ter-
minal C, and lamp 44 is illuminated to display a
clear signal indication.

In the event the control condition is one that
corresponds to approach-restricting traffic con-
dition and the code signalling current supplied to
the transmitting circuit is one of recurrent im-
pulses of current of positive polarity, the code
following relay CFI cnly is operated, relay Rl is
picked up, relay R2 is released at the end of its
slow release period and relay R3 is released im-
mediately after relay R2. Under this condition
of the decoding relays, an operating cireuit is
formed from terminal B over front contact 39 of
relay R, back contact 45 of relay R2, lamps 48
and 47 of signal SI in multiple and to terminal C,
and lamps 46 and 47 are illuminated to display
an approach-restricting signal indication,

Again, if the control condition corresponds to
approach traffic condition and the code signalling
current supplied to the conductors fa and ib con-
sists of recurrent impulses of current of negative
polarity, the code following relay CF2 only is
operated and relay R2 picked up while relays Ri
and R3 are released. An operating circuit is
formed from terminal B over back contact 48 of
relay Rl, front contact 49 of relay R2, lamp 59
of sighal S! and terminal C, and lamp 59 is
illuminated to display an approach signal indica-
tion. Again, if no signalling current is supplied
to the conductors {a and 1b so that both code
following relays CF! and CF2 are inactive, then
relays Ri, R2, and R3 are deenergized and an
operating circuit is formed from terminal B over
back contact 48 of relay Ri, back contact 5{ of
relay R2, lamp 52 of signal Si and terminal C,
and lamp 52 is illuminated to display a slow spsed
signal indication.

‘When a change in the control conditions causes
a change in the code signalling current from that
of impulses of positive polarity to impulses alter-
nately positive and negative in polarity, the ac-
tion of the decoding relays is as follows. Relay
R is already picked up and on the first operation
of relay CF2 the relay R2 becomes energized, but
without energizing relay R3 because condenser C3
contains no charge. 'The next operation of relay
CF1 does not cause relay R3 to be picked up be-
cause the front contact 35 of relay CF2 interposed
in the pick-up circuit of relay R3 is now open.
Condenser C3 is, however, now charged and at
the next operation of relay CF2 closing front
contact 35, the condenser C3 discharges and picks
up relay R3, and relay R3 is then retained ener-
gized over itg stick circuit. Consequently, two
reversals in the polarity of the signalling current
impulses are required before the decoding relay
R3 is operated and the lamp 44 of signal Si is
illuminated. If the change in the control con-
ditions is such as to change the code signalling
current from impulses of current of negative
polarity to impulses of current alternately posi-
tive and negative in polarity, a similar delay is
interposed in the energizing of relay R3 and the
illumination of the clear signal lamp 44. Again,
if the change in the control conditions changes
the code signalling current from impulses of cur-

3

rent of positive polarity to impulses of current of
negative polarity, the relay R1 remains picked up
for an interval after relay R2 is picked up because
the release period of relay R{ is slightly greater
than the interval between two consecutive im-
pulses of the signalling currents. Thus, there is
8, brief interval during which both. relays R and
R2 are picked up. Relay R3 is not picked up,
however, because condenser C3 is not charged.
Likewise, if the control conditions change the
code signalling current from impulses of current
of negative polarity to impulses of current of
positive polarity there is a brief interval during
which both relays BRI and R2 are picked up but
relay R3 is not picked up because condenser C3
has no charge.

It is to be seen, therefore, that in apparatus
emmbodying my invention the clear signal indica-
tion cannot he displayed until after the corre-
sponding code signalling current has been in
effect for a predetermined period. Furthermore,
in passing from one signal condition to another
the overlapping slow release periods of the de-
coding relays cannot effect a false flash of the
clear signal indication. Again, when apparatus
embodying my invention is used in wayside or
cab signal systems, the delay interposed in estab-
lishing the clear signal indication adds to the
safety of the system in case of the short train
Passing from one track section to the next, be-
cause it increases the length of time required for
the track section in the rear to assume the clear
traffic condition.

Although I have herein shown and described
ouly one form of railway trafic controlling ap-~
paratus embodying my invention, it is under-
stood that various changes and modifications may
be made thersin within the scope of the appended
claims without departing from the spirit and
scope of my invention,

Having thus deseribed my invention, what I
claim is:

1. In combination, receiving means selectively
responsive to the polarity of each impulse of dif-
ferent signalling currents of the polarity code
type and which currents consist of uniformly
recurrent impulses of current; decoding means
controlled by said receiving means operated to
a first position when such recurrent impulses of
current of positive polarity are supplied to said
receiving means, operated to s second position
when such recurrent impulses of current of neg-
ative polarity are supplied to said receiving means
and operated to a third position when such re-
current impulses of current alternately of posi-
tive and negative polarity are supplied to said
receiving means; and means governed by said
recelving means to require at least two reversals
of polarity of said current impulses to effect said
third position of the decoding means.

2. In combination, receiving means selectively
responsive to the polarity of each impulse of dif-
ferent signalling currents of the polarity code
type and which currents consist of uniformly re-
current impulses of current; decoding means
centrolled by said receiving means held energized
at a first position when the recurrent impulses of
current supplied to said receiving means are of
positive polarity, held energized at a second posi-
tion when the recurrent impulses of current sup-
plied to said receiving means are of negative
polarity and held energized at a third position
when the recurrent impulses of current supplied
to sald receiving means are alternately positive
and negative in polarity; and means connected
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with said decoding means to require two reversals
in. the polarity of the current impulses before
the receiving means can effect a change of the
decoding means from said first position or said
second. position to said third position.

3. In combination, receiving means selectively
responsive to the polarity of each impulse of dif-
ferent signalling currents of the polarity code
type and which currents consist of uniformly re-
current impulses of current; decoding means con-
trolled by said receiving means held energized at
a first position when the recurrent impulses of
current supplied to said receiving means are of
positive polarity, held energized at a second posi-
tion when the recurrent impulses of current sup-
plied to said receiving means are of negative po-
larity and held energizad at a third position when
the recuirent impulses of current supplied to
said receiving means are alternately positive and
negative in polarity; and means governed by said
receiving means to require at least three con-
secutive impulses of current the first and third
of which are of one polarity and the second
of which is of the opposite polarity before said
third position of the decoding means can be
effected.

4. In combination, receiving means selectively
responsive to the polarity of each impulse of dif-
ferent signalling currents of the polarity code
type and which currents consist of uniformly re-
current impulses of current; decoding means con-
trolled by said receiving means operated to a
first position when such recurrent impulses of
current of positive polarity are supplied to said
receiving means, operated to a second position
when such recurrent impulses of current of nega-
tive polarity are supplied to said receiving means
and operated to a third position when such re-
current impulses of current alternately of posi-
tive and negative polarity are supblied to said
receiving means; a first signalling circuit closed
at the first position of the decoding means, a
second signalling circuit closed at the second posi-
tion of the decoding means, g third signalling cir-

_cuit closed at the third position of the decod-

ing means, and means connected with said decod-
ing means to reguire at least two reversals in the
polarity of the current impulses before said third
signalling circuit is closed.

5. In combination, receiving means selectively
responsive to the polarity of each impuise of dif-
ferent signalling currents of the polarity code
type and which currents consist of uniformly re-
current impulses of current; decoding means
controlled by said receiving meauns operated to a
first position when such recurrent impulses of
current of positive polarity are supplied to said
receiving means, operated to a second. position
when such recurrent impulses of current of nega-
tive polarity are supplied to said receiving means
and operated to a third position when such re-
current impulses of current alternately of posi~
tive and negative polarity are supplied to said re-
ceiving means; signalling means selectively con-
trolled by said decoding means and including a
circuit closed only at said third position, and re-
actance means controlled by said receiving means
and operative to require at least two reversals of
polarity of said current impulses to establish said
third position of the decoding means and close
said circuit.

6. In combination, code receiving means in-
cluding a first and a second code following relay,
said first relay biased to a first position and op-
erated to a second position in response to a cur-

2,164,668

rent impulse of positive polarity supplied to said
receiving means, said second. relay biased fo a
first position and operated to a second position
in response to a current impulse of negative po-
larity supplied to said receiving means, a first
and a second slow release relay, a third relay,
means to energize said first slow release relay in-
cluding a second position contact of said first
code following relay, means to energize said sec-
ond slow release relay including a second position
contact of said second code following relay, a
condenser, a charging circuit for said condenser
including a front contact of each of said first and
second slow release relays and a first position
contact of said second code following relay; a
pick-up circuit for said third relay including
said condenser, a winding of said third relay
and a first position contact of said second code
following relay, a stick circuit for said third re-
lay including a front contact of each of said first
and second slow release relays, and signalling cir-
cuits selectively controlled by said first and sec-
ond slow release relays and said third relay.

7. In combination, code receiving means in-
cluding a first and a second code following relay,
said first relay energized when an impulse of cur-
rent of one polarity is supplied to said receiving
means and said second relay energized when an
impulse of current of the opposite polarity is sup-
plied to said receiving means, a first and a sec-
ond slow acting relay, a third relay, means to en-
ergize said first slow acting relay including a
front contact of said first code following. relay,
means to energize said second slow acting relay
including a front contact of said second code fol-
lowing relay, a reactance device, a charging cir-
cuit for said device including a contact of each of
said first and second slow acting relays and a
back contact of said second code following relay;
g, pick-up circuit for said third relay including
said device, a winding of said third relay and a
front contact of said second code following relay;
a stick circuit for said third relay including a
current source, a winding of said third relay and
a contact of each of said slow acting relays; and
a signalling circuit including a front contact of
said third relay.

8. In combination, code receiving means in-
cluding a first and a second code following relay,
said first relay energized when an impulse of cur-
rent of one polarity is supplied to said receiving
means and said second relay energized when an
impulse of current of the opposite polarity is sup-
plied to said receiving means, a first and a second
slow acting relay, a third relay, means to energize
said first slow acting relay including a front con-
tact of said first code following relay, means to
energize said second slow acting relay including
a front contact of said second code following re-
lay, a condenser, a charging circuit for said con-
denser including a contact of each of said slow
acting relays and a back contact of said second
code following relay; a pick-up circuit for said
third relay including said condenser, a winding
of said third relay, a contact of each of said slow
acting relays and a front confact of said second
code following relay; a stick circuit for said third
relay including a current source, a winding of
said third relay and a contact of each of said slow
acting relays; and signalling circuits selectively
controlled by said slow acting relays and said
third relay.

9. In comhination, a receiving circuit capable
of receiving recurrent impulses of current of one
polarity or recurrent impulses of current of the

10

20-

25

30

35

40

45

50-

55

80

65

70

75



10

9,164,668

opposite polarity or recurrent impulses of current
alternately of said one and said opposite polari-
ties, a first and a second slow release relay, code
responsive means coupled with said receiving cir-
cuit and operative to supply an energizing im-
pulse of current to a winding of said first relay in
response to each impulse of current of said one
polarity flowing in said circuit and to supply an
energizing impulse of current to a winding of
said second relay in response to each impulse of

_ current of said opposite polarity flowing in said

15

circuit, a third relay, a condenser, a charging cir-
cuit for said condenser including a front contact
of each of said slow release relays, another circuit
for discharging said condenser through a wind-
ing of said third relay including a contact closed
by said code responsive means when an impulse
of current of said opposite polarity flows in said
receiving circuit, and a sighaling circuit includ-
ing a front contact of said third relay.

16. In combination, a receiving circuit capa-
ble of receiving recurrent impulses of current of
one polarity or recurrent impulses of current of
the opposite polarity or recurrent impulses of

.

current alternately of said one and said opposite
bolarities, a first and a second slow release re-
lay, code responsive means coupled with said cir-
cuit and operative to supply an energizing im-
pulse of current to a winding of said first relay
In response to each impulse of current of said one
polarity flowing in said receiving circuit and to
supply an energizing impulse of current to a
winding of said second relay in response to each
impulse of current of said opposite polarity fow-
ing in said circuit, a third relay, a condenser, a
charging circuit for said condenser including a
front contact of each of said slow release relays,
another circuit for discharging said condenser
through a winding of said third relay including a
contact closed by said code responsive means
when an impulse of current of said opposite po-
larity flows in said receiving circuit, a stick cir-
cuit for said third relay including a front con-
tact of each of said first and second relays as well
as a front contact and a winding of said third re-
lay, and signalling circuits selectively controlled
by said slow release relays and said third relay.
ANDREW J. SORENSEN.
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