2,171,771 -

Sept. 5, 1939.

‘ H.A.THQMPSON

RAILWAY TRAFFIC CONTROLLING APPARATUS

2 Sheets—Shoet 1

Filed June 23, 1938

32 ST 0l

B B @
= == = Q&.&NNWSW &

- HIS ATTORNEY

©




Sept. 5, 1939. H. A. THOMPSON 2,171,771
. RAILWAY TRAFFIC CONTROLLINC; APPARATUS
Filed June 23, 1938 2 Sheets-Sheet 2
i : y
& — 3
= = N _
Sz 7 2 | Sn, r
77
63 |, © 6 72 |
) +>—o-ql—/5
|
- i
7. +42I "1 46 45 * T
=L 2= |#
’_ 3 | <49 —T— |49

3
S “:uﬁs, BQ 57 lz0 Fg
32 - 35 + '

E;! —47/ 52 5[

i

341.15¢
I

' S BY

HIS ATTORNEY

35
L3571 158
fezs, 4112‘_5{‘ C75 H136] |
' T Z"S) ] I ﬁL]{ L‘S; .
—---E:éLL i Fig.4. wedZZ 25
dss 52 . =58 34’
| Conr SIGNAL LArzo L.r0r e 70N INDicATION
NONE
SHORTLONG A}iggjcy
LONG-SHORT
LOVG-LONG ﬁﬁgg}
SHORTSHORT CLEAR
L
INVENTOR
Y 34 - Howard OInPLOn .




Patented Sept. 5, 1939

UNITED STATES

2,171,771

PATENT OFFICE

2,171,711

RAILWAY TRAFFIC CONTROLLING
APPARATUS

HoWa.rd A. Thompson, Edgewoed, Pa., assignor to
The Union Switch & Signal Company, Swiss-
vale, Pa., a corporation of Pennsylvania

Application June 23, 1938, Serial No. 215,435

18 Claims.

My invention relates to railway traffic control-
ling apparatus and it has special reference to the
organization of such apparatus into systems
wherein either or both wayside signals and train

5 carried cab signals are controlled by energy coded
in accordance with advance conditions and trans-
mitted through the track rails.

One object of my invention is to provide a
new and improved form of such organization.

Another object is to simplify the code-distin-
guishing apparatus which is utilized by traffic
governing systems of the class named.

An additional object is to lower the cost and
power requirements of the conirolled signals, both
wayside and train carried.

A further object is to increase the permissible
tolerance in the speed at which the energy pulses
of each of the train control codes may he de-
livered to the trackway.

A still further object is to provide a signalling
system which is immune to phantom proceed in-
dications and which does not require approach
energization control in ordinary installations.

A still additional objéct is to accomplish the
above without dispensing with any of the de-
sirable features of continuotisly coded track cir-
cuit control. :

In practicing my invention I attain the above
and other objects anid advantiages by employing
the code as transmitted through the track cir-
cuit directly for signal energizing control with-
out first converting it through decoding equip-
ment.
each signal consists of a single lamp which flashes
in step with the pulses of received code energy
and thus displays a distinctive visual aspect which
simulates the pattern of each of the different
train control codes used.

I shall describe several forms of railway traffic
40 controlling apparatus embodying my invention
and shall then point out the novel features there-
of in claims. These illustrative embodiments
are disclosed in the accompanying drawings, in
which:

" Pig, 1 is a diagrammatic representation of a
strefch of railway track -equipped with traflic
controlliig apparatus embodying my invention
and arranged to provide three signal indications;
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Fig. 2 is a table showing the relation among

the codes, lamp flashes and signal indications
for the apparatus of Fig. 1;

Fig. 3 is a diagrammatic view of train carried
apparatus organized into a three indication cab
signaling system suitaple for cooperation with
and control by the trackway apparatus of Fig. 1;

&
o

I my improved form of organization, -

(CL 246—34)

Fig. 4 is a diagrammatic view of trackway ap-
paratus organized in accordance with my inven-
tion into a fivé indication systein of automatic
block signaling; )

Tig. 5 is a series of views indicating one man- 6
ner in which the thiee contacts of each of the
coding devices employed in the system of Fig. 4
may be arranged and actuated; and

Fig. 6 is a tabular representation of the rela-
tion among trackway codes, wayside lamp flashes
and signal indications for the apparatus of Fig. 4.

Referring first to Figs. 1, 2 and 3 of the draw-
ings, the improvements of my invention are there
disclosed as being incorporated in a combined
automatic block and cab signalling system for 18
a track 1—2 over which traffic moves in the single
direction designated by the arrow, or from left
to right in the diagram of Fig. 1. Insulated joints
3 divide the rails of the protected stretch of this
track into the customary successive track cir-
cuit sections only three of which, E—Eq, Ea—F
and F—Fa, are completely shown.

Locations E and F mark points of main signal
block division while locations Ed and Fa repre-
sent subdivisions of two of the main signal blocks.
The subdivision Eq is representative of cut sec-
tions which afe occasioned by excessive signal
block lengths only while the subdivision Fa is
shown as being occasionéd by a highway 4 which
intersects the track and with which the usual
ciossing protecting devices XS are assscciated.

Positioned at the entrance of each of the main
signal blocks is a wayside signal S which is
adapted to indicate to an appbroaching train
the nature of the traffic ¢onditions in the blocks 35
immediately ahead. As signal Se protects the
entire block E—F no wayside signal is provided
at the subdividing location Eq within the confines
of that block. Likewise, as signal Sf protects the
complete length of the main block of which io-
dation F marks the entrance no wayside signal
is provided at the subdividing location Fa.

The wayside signals S shown by way of illus-
tration at the locations E and F each consist
of & single lamp L which is backed by the usual
searchlight type of reflector (not shown) and
which is arranged when lighted to direct rays
of light into the range of vision of the engineman
of an approaching train. These light rays may
be either colofed or tuncolored as conditions
make desirable. If white light is chosen, as it
satisfactorily may be in the present applica~
tion, a very low wattage lamp requiring but a
small amount of power will be found adequate.

. The lamp L of éach of these wayside signals
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is controlled by a track relay TR through the
medium of a back contact § thereof. As long
as this contact is released, as when the relay
is deenergized, it connects the lamp with a suit-
able source of lighting current supply, designated
by the terminals “plus” and “minus”. In that
event the lamp is energized over a circuit which
extends from the positive supply terminal,
through back contact 5, a conductor 10 and the
lamp L back o the negative supply terminal.
When, however, the contact is picked up, as when
the relay winding is energized, it interrupts the
lighting circuit and causes the lamp to remain
dark.

Energy for operating each of the track relays
TR is transmitted thereto through the rails of
the track section which the controlled wayside
signal S guards. These rails, together with the
relay winding which is directly connected thereto,
constitute the usual track circuit to which “coded”
or periodically interrupted energy is supplied by
facilities at the opposite or exit end of the section.

Relay TR is of the code-following type and is
designed, in the particular system represented,
to respond to direct current. As long as the
winding thereof is deenergized, the relay contacts
are released and the signal lamp L then is contin-
uously lighted. When, however, the track rails
transmit coded energy to the relay, its response
to the individual pulses thereof causes contact 5
to break the lighting circuit upon the occasion
and for the continuance of each of these pulses.
In consequence, the signal lamp then displays a
Hlashing indication which simulates the pattern
of the particular code which is being received.

In the illustrative automatic block signalling
system of Fig. 1, the arrangement is such that
the controlled wayside signals S selectively ‘dis~
play the three different aspects which are repre-
sented in Fig. 2. From this figure it will be seen
that the “clear” indication consists of short and
closely spaced light flaghes, the “approach” indi-
cation of long and widely spaced flashes, and the
“stop” indication of a continuous illumination
of the lamp L. ) :

The controlled signal S is caused to display the
just described “clear” indication when the relay
TR receives trackway energy of a “high-speed”
code pattern which is produced by a coding device
CTI at the exit end of the guarded block; it dis-
plays the “approach” indication when the re-
ceived energy is of a “low-speed” code which origi-
nates in a companion coding device CT2; 'and the
signal shows the “stop” indication when the rails
of the guarded section fail to transmit coded
energy to the track relay at the entrance end of
the section. B

In the illustrative form shown in Fig. 1, the
facilities for supplying the trackway with the just
referred to coded energy iriclude the mentioned
coding devices CTI and CT2, a source of track
circuit energy, a circuit for connecting the rails
of the associated section to this source, and means
for periodically interrupting this connection under
the control of one or the other of the two coding
devices. e

-Included in each of the represented rail supply
circuits is the usual current limiting resistor 6,
a source of direct.current energy in the form of
a battery 1, the secondary winding of a track
transformer TT and the contact.8 of a code re-
beating relay. In operation of this circuit, each
time that it is closed at contact 8 the battery 1
impresses between the rails a unidirectional volt-
age which is effective to produce & response on
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the part of the track relay TR at the entrance
end of the section. At the same time, the pri-
mary of the track transformer TT is connected,
by a companion contact 9, with an alternating
current source B—C to cause the rails also to be
supplied with alternating current energy which
15 effective to control train carried cab signals of
the general character represented in Fig, 3.

At each of the wayside signal locations E, B,
etc., these rail energy controlling contacts 8 and

--9 are carried by a relay CP which is selectively
.controlled by one or the other of the coding de-~

vices CT! and CT2. To remove from contact 8
the duty of making and breaking the supply of

-alternating current energy, preferably it is ar-

ranged to close before contact 9 during the
Dick-up operation of the relay and to open after
contact 9 when the relay releases.

The two coding devices represented at CTH and
CT2 are provided with the usual circuit making
and breaking -contacts, respectively shown at 180
and 40, which are continuously actuated (each
by a motor or other suitable mechanism not
shown in detail) at such rates that contact 180
provides the before mentioned “high-speed” code
and contact 40 provides the previously referred
to “low-speed” code. To facilitate explanation it
will be assumed that this high-speed code con-
sists of 180 energy pulses per minute and that the
low-speed code consists of 40 energy pulses per
minute., - -

Selection of which of the coding contacts 40
or 180 is included in the control circuit of the
repeater relay CP is made by a contact {{ of a
code-detecting relay BP. As shown, the referred
to' control circuit is connected with an energy
source designated by the terminals “plus” and
“minus”. . When contact Il is picked up the
winding of relay CP is periodically energized over
& circuit extending from the positive supply termi-
nal, through coding contact 180, conductor 12,
front contact 11, conductor {3 and the relay
winding back to the negative supply terminal.
Under this condition repeater relay CP so operates
its contacts
energy at the high-speed or 180 pulse per minute
rate.

When, however, contact (1 of relay BP is re-
leased, the winding of relay CP receives slower
recurring current pulses over a circuit which ex-
tends from the positive supply terminal, through
coding contact 40, conductor 14, back contact I,
conductor {3 and the relay winding back to the
negative supply terminal. Under this condition,
relay CP so operates its contacts 8 and 9 that
they code the trackway energy at the low-speed
or 40 pulse per minute rate,

It will be apparent that the code repeating re-
lay CP may be dispensed with in applications in
which a larger number of relay contacts in the
main rail supply circuit is not objectionable and
in which an increased duty may be imposed upon
the contacts 11, 40 and 180 of the coding circuit.
In that situation, the two connections which are
now made with the contact. 8 would respectively
be transférred to conductors 13 and (5 and the
primary winding of transformer TT would be con-
tinuously connected to source B—C.

It is also to be noted that the track relays
shown at TR in the wayside equipment of Fig. 1
may also be operated by alternating current en-
ergy from source B—C instead of by the direct
current energy which the batteries T supply. In
that event, of course, these batteries could be
omitted from the rail supply circuits and the

8 and 8 that they code the trackway
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track relays TR either could be provided with
alternating current windings or rectifiers could
be included in the supply circuits for these re-
lays. Such an arrangement lends itsell very
readily to the above suggested omission of the
code repeater relay CP inasmuch as the coding
circuit contacts 11, 40 and (80 are readily ca-
pable of controlling the supply of current to
each associated track transformer TT and hence
might be included directly in the primary wind-
ing circuit thereof.

For distinguishing code following operation
on the part of the track relay TR and for select-
ing in accordance with the presence or absence

- of such operation the coding of the energy which

-t

N

75

is supplied to the rails of the track section to
the rear, use is made at each wayside signal lo-
cation of the previously referred to relay BP and
of a cooperating or companion relay FP. These
two devices respectively are back contact and
front contact repeaters for the track relay TR.
Both are sufficiently slow releasing that they
keep their contacts continuously picked up be-
tween adjacent pulses of received trackway en-
ergy as long as that energy is coded by either
of the devices CT{ and CT?2.

included in the energizing ecircuit (which is
supplied from a source again designated by the
terminals “plus” and “minus”) of each is a con-
tact 16 of the track relay and further included
in that of relay BP is a contact IT of the relay
FP. Each time that contact {8 of the track
relay picks up in response to a pulse of track-
way energy the circuit of relay FP is completed
over conductor 18. Moreover, each time that the
track relay is deenergized and relay FP continues
to hold its contact 17 in the picked up position
the energizing circuit of relay BP is completed
over conductors 19 and 20.

Consequently, as long as the track relay TR
is not following a code and is continuously de-
energized, both of the repeater relays FP and
CP likewise are continuously deenergized and
their contacts occupy the released positions.
When, however, the track relay follows either
of the two codes produced by the devices cT!
and CT2, relay FP is continuously picked up, its
contact 17 sets up the circuit for relay BP, con-
tact 18 of relay TR completes that circuit each
time that it occupies its released position, and
relay BP thus also is picked up continuously.
Should, moreover, the track relay receive steady
energy and thus hold its contacts continuously
picked up, relay FP becomes continuously ener-
gized and relay BP becomes continucusly deener-
gized.

In this manner the two relays FP and BP
serve to distinguish whether coded trackway en-
ergy is received by the track relay TR. If such
energy is received, relay BP holds its contacts
picked up and thus causes the energy which is
supplied to the rails of the track section to the
rear to be of the “high-speed” coding, while if
coded energy is not received, relay BP releases
its contacts and causes the supplied trackway
energy to be of the “low-speed” coding.

From the earlier given description of the man-
ner in which the lamp L of each wayside signal
s is controlled by contact 5 of the associated
track relay TR, it has been seen that in the ab-
sence of energy received from. the trackway, the
signal lamp remains continuously lighted while
during the reception of coded energy by the
track relay TR it is lighted during -each “off”
period of the received code and is dark during

3

each “on” period thereof. In order that the
lamp may also be lighted continuously in the
event that steady energy is received from the
trackway, the basic control circuit which is rep-
resented at location E in Fig, 1 may be supple-
mentedin the manner shown at location F. Such
a supplement takes the form of a contact 23 of
the repeater relay BP provided with a back point
which is joined with the lamp energizing con-
ductor 18 and which is adapted to connech it
through a conductor 24 with a front engaged
point of the track relay contact 5.

When now, steady or uncoded energy is re-
ceived by the track relay TR, the resulting con-
tinuous energization of repeater relay FP causes
repeater relay BP to be continuously deenergized
and to allow its contacts to remain released.
Under these conditions, the signal lamp L re-
ceives energizing current over a circuit which
extends from the positive supply terminal
through front contact 5, conductor 24, back con-
tact 23, conductor 10 and the lamp L back to
the negative supply terminal.

In the case of the usual signal blocks which
contain only one section of track (such single
section ‘blocks are not shown in Fig. 1), the
rails 1 and 2 thereof constitute track circuit con-
ductors which are continuous throughout the
entire block length and which, therefore, are
effective directly to transmit the coded energy
from the exit end of the block to the track relay
TR at the entrance end thereof. However, in
instances in which the signal block length of
track includes, as does that shown at E—F, a
cut section of the block length reducing character
defined by location Ea, provision must be made
for repeating the trackway code around the in-
sulated joints 3 which define the cut location.

As shown at location Ea such code repeating
provision may. take the form of a circuit for
supplying energy to the rails of the rear section
and a relay TRa connected with the rails of the
forward section and arranged to control this
circuit. The rail supply circuit illustrated in-
cludes a direct current source 1, which is a dupli-
cate of the battery of the same designation at
each of the wayside signal locations, and a track
transformer TTa through which alternating cur-
rent source B—C at proper times also trans-
mits energy to the rails.
for this transformer is controlled by a contact
8¢ of the code following relay TRa, while the
main circuit including bhattery 1 is controlled by
a eontact 8a of the same relay.

Relay TRa has the same response charac-
teristics as does the track relay TR previously
described. Each time that the rails of the for-
ward section Ea—F transmit energy to this relay
it closes its contacts 8a and 9a¢ and thereby causes
the rails of the rear section E—Ea simultane-
ously to receive direct and alternating current
energy from sources T and B—C. When, however,
the rails of the forward section transmit no
energy the relay contacts are opened and the
supply of energy to the rear section rails is dis-
continued. In this manner the coded energy
which is received from the rails ahead of location
Ea is at all times repeated into the rails to the
rear of that location,

When, as shown at location Fa, the cut section
is occasioned by a highway intersection with
which crossing protective devices X8 are asso-
ciated, code repeating provisions are again made.
In such an application, however, these are modi-
fied in such manner that they supply steady or

The primary circuit
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uncoded energy to the rails of the rear section
whenever a train occupies the forward section.
As in the case of cut sections of the character
shewn at Ea, the code repeating apparatus at
location Fa makes use of a code following relay
TRa connected to the forward track circuit, a
direct current supply source T and a track trans-
former TTe. The arrangement differs, however,
in that the energy control contacts 8b and 9b
of the code following relay TRa are arranged to
complete the supply circuits when the relay is
deenergized and to interrupt them under condi-
tions of relay energization.

In operation of the equipment at location Fa,
relay TRe responds to each pulse of energy trans-
mitted thereto by the forward track circuit and
interrupts the supply of enersy to the rear track
circuit. During, however, each “off” period of
the code, the relay releases its contacts which then
complete the circuit through which the rails of
the rear section are supplied simultaneously with
direct and alternating current energy. In this
manner the coded energy which is received from
the rails ahead of location Fa is at all times
repeated into the rails to the rear of that loca-
tion; moreover, when the forward rails fail to
transmit. energy the rear rails receive steady
energy.

In the particular scheme of control which is
shown.for the highway crossing signals XS asso-
ciated with the cut section Fa, a single relay XR
is utilized to govern the completion of the signal
operating circuits. This relay is provided with a
contact 26 through which energy may be supplied
to the signal operating mechanisms (not shown
in detail). Normally, the winding of this relay
receives current over a front contact 21 of re-
peater relay FP at location F and thus holds the
contact 26 in the picked up position represented.
Under such conditions, the crossing signals XS
do not operate. When, however, the relay XR is
deenergized it releases contact 26 and thereby
brings the crossing signals XS into operation.
This happens whenever the track relay TR at
location F ceases to follow a trackway code and
deenergizes repeater relay FP, as when the track
section F—Fa is occupied by a train.

The various component parts of the three indi-
cation automatic block signalling system of Fig. 1
having been described, attention will now be
directed to the manner in which that complete
wayside system operates.

As long as all sections of the protected track
I—2 are vacant each of the track relays TR fol-
lows the pulses of coded energy received from the
forward track section, the controlled signal S
displays the high-speed flashing or “clear” indi-
cation (which signifies that at least two blocks
ahead of the signal are unoccupied), the contacts
of both of the repeater relays FP and BP are
picked up, coding device CT! supplies the winding
of code repeater relay CP with 180 energizing
pulses per minute and under the control of relay
CP the rails of the track section to the rear of the
signal location receive energy of the 180 or high-~
speed code.

In the event, now, that a train advances
through the otherwise unoccupied stretch of the
track 1—2, the track relay TR associated with
each occupied section is deenergized, the wayside
signal S controlled thereby is continuously lighted
to show the indication of “stop”, the contacts of
both of the repeater relays FP and BP are re-
leased, the low-speed code transmitter CT2 sup-

.
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blies energizing pulses to the ‘winding of re-
peater relay CP and the rails of the rear track
section receive energy of the low-speed or 40 pulse
ber minute code.

At the first location to the rear of the occupied
track section the track relay TR follows this low-
speed code, the signal S displays the low-speed
flashing or “approach” indication (which signifies
that the track block protected by the signal is
vacant but that the next block ahead is occupied),
the contacts of both repeater relays FP and BP
are picked up, the code repeating relay CP follows
the coding of the high-speed transmitting device
CTI, and the rails of the track section to the rear
of the signal location receive energy of the 180
pilse per minute code.

At the second wayside signal location behind
the occupied track section the track relay TR
follows the high-speed code, the controlled signal

S displays the high-speed flashing or “clear” indi- ‘

cation (which signifies that at least two blocks
ahead of the signal are clear), the contacts of
both of the relays FP and BP are picked up,
code repeating relay CP follows the coding of
the high-speed device CTi and the rails of the
track section to the rear receive energy of the
180 pulse per minute code.

The effect of the train upon signalling equip-
ment associated with signal blocks containing cut
sections of the type shown at Fa as being occa-
sioned by highway crossings and the like will now
be considered. Normally, as has been bointed out,
the crossing protecting signals SX are maintained
inactive over the front contact 27 of repeater
relay FP at the entrance end of the main signal
block.

When, however, the train comes into section
FP—Fa, the track relay TR at location F releases
its contacts as do also repeater relays FP and BP,
control relay XR releases contact 26 and the
crossing protective signals SX are by it placed
in operation. Simultaneously, of course, the con-
trolled wayside signal Sf is continuously lighted
to show the indication of “stop”. As the front
end of the train advances beyond location Fa,
code following relay TRa at that location becomes
continuously deenergized and its contacts §b and
90 now complete circuits through which the rails
of section F—Fq are suppiied with steady energy.

As soon as the rear end of the forward moving
train clears the location Fa, these rails transmit
this steady energy to relay TR at location P,
It accordingly picks up its contacts, continuously
energizes relay FP, continuously deenergizes re-
lay BP, and contact 23 of the latter now sup-
plies the lamp L of the wayside signal Sf with
steady energizing current which causes it to con-
tinue to display “stop”. Contact 27 of relay FP
now completes the energizing circuit for relay
XR and thus discontinues operation of the high-
way crossing signals XS.

Through the now released contact {1 of relay
BP, low-speed coding device CT2 still controls
relay CP and until the train clears the end of
the track section of which location Fa marks
the beginning the track section to the rear of
location F' continues to receive energy of the 40
code. When this clearing takes place, relay BP
picks up its contacts and the coding of the sup-
plied energy then is changed from the low-speed
to the high-speed variety. i

The operation of the wayside signalling sys-
tem shown in Fig. 1 having been described, at-
tention will next be directed to the cab-signalling
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incorporates. the improvements of my inven-
tion and is arranged to cooperate with the track-
way apparatus of Fig. 1 in a manner which
causes a cab signal CS to repeat on board.the
train the indications which the signals S of
Fig. 1 display along the wayside.

This signal CS takes the form of a single
lamp, again designated by the character L, sup-
plied with energizing current over -a circuit
which is controlled by train carried  apparatus
including a master or code following.relay MR
and a pair of repeater relays FP and BP. These
repeater relays are duplicates of those -shown
and described in connection with the apparatus
of Fig. 1 and the master relay MR corresponds
to the track relay TR.

This master relay is of -the direct current
polarized type and is provided with a pair of
contacts- 29 and 30 which are respectively in-
cluded in the circuits of the repeater relays FP
and BP and of the cab sighal lamp L.- - The relay
receives operating current from an:amplifier of
any suitable well known- character which, in
turn,- is controlled by the output voltage of a
pair of windings 3i which, together with a
laminated iron bar 32 upon which. they are
mounted, constitute the- usual receiver mounted
ahead of the advance truck of the equipment
carrying vehicle just above and spanning the two
rails. When alternating current of the char-
acter supplied from source  B-—C flows in- the
rails voltages are induced in and additively
combined by these windings.

Like relay TR in the system of Fig. 1, the
train. carried master relay MR shown in Fig. 3
follows the coding of the energy transmitted
thereto from the track rails I- and 2 through- the
receiver windings 3t and the amplifier. Both of
its contacts 28 and 30 shift from one position to
the other when the polarity of the relay ener-
gization changes and when the relay is de-
energized these contacts stay in the position to
which they were biased by the last energization
of the relay. Thus, at the beginning of each
pulse of trackway energy the contacts are moved
to the right-hand position (shown heavy) and
at the end of each energy pulse they are returned
to the left-hand - position ¢shown dotted) where
they remain until another pulse of energy ap-
pears in the trackway.

The operation of the cab signalling apparatus
ghown in Fig. 3 is basically similar to that of
the wayside signalling equipment previously ex-
plained in connection with locations E and F of
Fig. 1. When the receiver 31—32 picks up no
energy or uncoded-steady energy from the rails |
and 2, the contacts of master relay MR are at
rest and the lamp L of the cab signal CS is
then steadily energized to display the indication
of “stop”. When the received energy is of the
low-speed or 43 pulse per minute: code, the lamp
displays the low-speed flashing indication of
“gpproach”. Finally, when energy of the high-
speed or 180 code is received the lamp displays
the high-speed flashing indication of “clear”.

Tnasmuch as the repeater relay and signal
control circuits shown in Fig. 3 are duplicates of
those previously explained in connection with
Fig. 1, with the exception of the fact that con-
tacts 29 and 30 of master relay MR are substi-
tuted for contacts 16 and 5 respectively of track
relay TR, no further detailed explanation of
these circuits is here required. In lieu thereof
it will be sufficient to point out that the train
carried relay MR controls these circuits in ex-

5

actly the same manner as does the ways1de
track relay TR.

That is, durmg each “on” period of the re-
ceived code, contacts 29 and 30 occupy their
right-hand positions. Under this condition, the
winding .of repeater relay FP is energized.
During each “off” period of the trackway code
the contacts occupy the left-hand position.
Under this condition, the energizing circuit for
repeater relay BP is completed and the energiz-
ing circuit for the lamp of cab signal CS is also
completed. If the contacts occupy the left posi-
tion continuously, as when no energy is being
received from the trackway, both of the repeater
relays are deenergized and released while if
these contacts occupy the right position con-
tinuously, as when steady or uncoded energy. is
being received, relay FP is picked up, relay BP
is dropped out and the signal lamp then also
receives steady energy over contact 23 of relay
BP.

As.a train equlpped with the cab signalling
apparatus of Fig. 3 proceeds through the stretch
of track 1-—2 represented in Fig. 1, it receives
from the rails thereof energy of one or another
of the eharacters just described, depending upon
the nature of the traffic conditions ahead. As
long as two or more signal blocks ahead of the
train are vacant, the received energy will be of
the high-speed code. Master relay MR. then
follows the alternating current component of
the code energy pulses, the contacts of relays FP
and BP are both picked up and cab signal CS
displays the high-speed flashing or “clear” indi-
cation. '

If the train closes in on another train ahead
the received energy changes to that of the low-
speed code when the following train comes into
the first section behind the advance train. In fol-
lowing. these lower speed pulses relay MR then
causes. the signal CS to display the low-speed
flashing or “approach” indication. As the follow-
ing train comes into the same section as the ad-
vance train no energy is received and the cab
signal accordingly is continuously lighted to show
the indication “stop”. Finally, should the fol-
lowing train enter a cut section, such as F—Fa,
at a time when steady energy is supplied to the
rails thereof the cab signal CS will still show the
“stop” indication by virtue of the lamp circuit
then being completed over back centact 23 of
relay BP.

Regarding the choice of the two different rates
of light flashing which are employed by the three
indication wayside and cab signaling system of
Figs. 1 and 3, this choice is based upon a finding
that under ordinary conditions the average en-
gineman is able to distinguish between the de-
scribed aspects of 40:and 180 light flashes per
minute as readily as he can distinguish between
the colors of yellow and green, If desired, how-
ever, it is, of course, possible further to increase
the spread in rates of flashing from the ratio of
four and one-half to one (represented by the
180 and 40 codes) to as much greater a value as
may be necessary to avoid all possibility of con-
fusing the “clear” and ‘“approach” indications.

For example, the slow speed code may be re-
duiced o say- 20 pulses per minute in which case
the ratio'of flashing speeds will be raised to nine
to one.. Likewise, to obtain a comparable effect
the. high-speed code may be increased above the
180 pulse per minute value. Ordinarily, how-
ever; it will be preferred to-retain the 180 rate
for thehigh~speed code inasmuch as trackway
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apparatus of the improved character shown in Fig,
1 will then also be effective for controlling cab
signalling apparatus which employs frequency
selective decoding equipment in which the full or
authorized speed indication is given when energy
bulses of the 180 code frequency are received
from the trackway.

Moreover, since the 80 code or approach indi-
cation controlling portions of such prior art loco-
motive equipments ordinarily are non-tuned, any
code pulse rate which is lower than that repre-
sented by the 80 code is effective to operate it.
Hence, employment by the apparatus of Fig. 1 of
a low-speed code of any value less than 80 energy
pulses per minute allows train carried frequency
selective decoders to cause cab signals which they
control to give the approach indication on the
train when that low-speed code is received from
the running rails,

It will have been noted from the chart of Fig. 2
that in each of the codes of which use is made by
the equipment of Figs. 1 and 3 the “on” and the
“off” periods of repeated cycles are of substan-
tially equal length, each of these periods having a
duration of three-fourths of a second in the case
of the 40 code and of one-sixth second in the case
of the 180 code. With this arrangement, dis-
tinction between different aspects is, of course,
based only on the difference in the rate at which
the signal lamp I: is flashed.

From an inspection of the table of Fig. 6 it will
be seen that distinction between flashing signal
aspects may also be based upon differences in the
lengths of the lighted and the dark periods of
the signal lamp. This, of course, makes possible
a further extension in the number of different
indications which may be given by a flashing light
signal. In providing the five different indications
which are represented in Fig. 6, the automatic
block signalling system of Fig. 4 makes use of
the additional basis of aspect distinction referred
to above.

In the diagram of Fig. 4, as in that of Fig. 1,
reference characters | and 2 designate the rails of
a track over which it will be assumed that trafic
moves in the single direction indicated by the
arrow. Insulated joints 3 divide these rails into
a plurality of successive track sections M—N,
etc., and at the entrance of each of these sections
a wayside signal S is installed to advise approach-
ing trains of the traffic conditions ahead. Each
of these signals Sm, Sn, etc., is a duplicate of the
corresponding devices shown in Fig. 1 and its
single lamp L is energized over the back contact
5 of the track relay TR which is connected to the
rails of the guarded section,

Whereas the system of Fig. 1 includes provi-
sion for supplying both direct and alternating
current energy to the track rails at the exit end
of each section, the wayside equipment repre-
sented in Fig. 4 is shown, for purposes of sim-
plicity, as including only the direct current source
1. By a coding device CT3 the current which this
source supplies to the trackway is coded in ‘one
or another of four distinctive manners, each of
which flashes the signal lamp L to produce a
different “proceed” indication.

Referring to Fig. 6, it will be seen that the
“clear” indication comsists of short and closely
spaced flashes, the “approach restricting” indi-
cation of long and widely spaced flashes, the “ap-
proach medium” indication of short and widely
spaced flashes, the “approach” indication of long
and closely spaced flashes, and the “stop” indi-
cation of a continuous lighting of the signal lamyp

|
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L. The “clear”. and “approach. restricting” in-
dications thus correspond to the flashing aspects
previously explained in connection with Fig, 2
as resulting from the high-speed and the low-
speed codes which are produced by the apparatus
of Fig. 1. In the system of Fig, 4, however, the
corresponding codes used will be designated by
the terms “short-short” and “long-long” respec-
tively. In each of these two codes, the “on” and
the “off” periods are represented as being of the
same duration.

The codes which respectively produce the “ap=-
proach medium” and the “approach” indications
will be designated by the terms “long-short” and
“short-long” respectively. In the case of the
first named code, the energy-on periods are ap-
proximately four times as long as the energy-off
periods and in the case of the second named code
the energy-off periods are approximately four
times the length of the energy-on periods. Be-
cause, however, of the fact that the signal lamp L
is controlled over a back rather than s front
contact of the track relay TR, the “long-short”
code produces the short and widely spaced flash-
es while the “short-long” code produces the long
and closely spaced flashes.

For producing the four different codes just dis-
cussed the transmitting device represented at
CT3 makes use of three contacts designated by
the characters 88, LL and K. One form of code
transmitter mechanism for actuating these con-
tacts in the special way indicated is shown in
Fig. 5. There each of the coding contacts is rep-
resented as being associated with a constantly
rotating cam shown immediately therebeneath
and the periphery of which is provided with
properly spaced raised portions and depressions.
As shown, the SS-contact cam has three such
raised portions or lobes and three depressions,
the LL-contact cam has two lobes and two de-
pressions and the K-contact cam has but g single
protrusion or lobe which is coextensive with ap-
proximately one-fifth of its total circumference.

With this illustrative arrangement, the K-con-
tact connects conductor SI, with one side of the
supply battery T once during each cam rotation
and conductor LS with the battery once also dur-
ing each cam rotation but for a much longer
portion thereof; the LL-contact connects con-
ductor 33 two successive times with the supply
battery T during each cam rotation ; and the SS-
contact connects conductor 34 three successive
times with the supply battery during each rota-
tion of its operating cam. Moreover, each rota-
tion of the K-contact cam produces one com-
plete cycle of each of the short-long and long-
short codes, each rotation of the LL-contact cam
produces two cycles- of the long-long code and
each rotation of the SS-contact cam produces
three complete cycles of the short-short code.

Selection of which one of the four code energy
supply conductors SL, LS, 83 and 34 is included
with. the battery T in the rail supply circuit
for the rear track section is effected by contacts
35 and 36 of a pair of code-selector relays FQ
and BQ which form a part of the equipment in-
stalled at each of the wayside signal locations
M, N, etc. When the contacts of both of the re-
lays FQ and BQ are picked up the rear section
rails receive energy of the short-short code
through a circuit which includes current limiting
resistor 6, the supply battery 1, conductor 317,
coding contact SS, conductor 34, front contact 35
of relay FQ, conductor 38, front contact 35 of
relay BQ and conductor 39.
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When the contacts of code selector relay FQ
are picked up and those of relay BQ are released,
the rear section rails receive energy of the long-
long code over a circuit which includes the cur-
rent limiting resistor 8, supply battery T, coding
contact LL, conductor 33, back contact 85 of relay
BQ, conductor 38, front contact 35 of relay FQ
and conductor 38.

When the contacts of code selector relay FQ
are releassd and those of relay BQ are picked up,
the rear section rails receive energy of the long-
short code over a circuit which includes the cur-
rent limiting resistor 6, supply battery 7, coding
contact K, conductor LS, front contact 36 of
relay BQ, conductor 41, back contact 35 of relay
FQ and conductor 29.

Finally, when the contacts of both of the code
selector relays FPQ and BQ are released, the rear
section rails receive energy of the short-long
code over a circuit which includes the current
limiting resistor 8, supply battery 1, coding con-
tact K, conductor SL, back contact 86 of relay
BQ, conductor &1, back contact 35 of relay FQ
and conductor 38.

The manner in which the two code selector re-
lays FQ and BQ are controlled will now be de-
scribed. Each of these relays is of the direct
current type and is energized from the secondary
of a decoding transformer DT of which both the
primary and the secondary windings are pole
changed simultaneously by contacts 42 and 43
of the track relay TR whenever that relay fol-
lows a trackway code. From the diagram it will
be seen that contact 42 operates in the primary
circuit of the decoding transformer while con-
tact 83 serves to rectify the resulting induced
voltage which the secondary winding of the
transformer supplies to the direct current wind-
ings of the relays FQ and BQ.

The code distinguishing apparatus represented
in Fig. 4 is more completely described in a co-
pending application Serial No. 215,203 of Craw-
ford E. Staples, filed June 22, 1938, and also
assigned to The Union Switch & Signal Com-
pany; moreover, certain features of the same
decoding apparatus are further disclosed and
claimed in a copending application Serial No.
210,744 of Frank H. Nicholson et al. filed May
28, 1938, and likewise assigned to The Union
Switch & Signal Company. In operation of that
apparatus, the track relay contact 42 pole
changes the primary supply circuit for the de-
coding transformer DT in the customary man-
ner. That is, each time that the contact is
picked up direct current flows in one direction
through one porticn of the transformer primary
(by way of a circuit which extends from the posi-
tive supply terminal through front contact 42,
conductor 44, the right half of the transformer
winding and mid-tap 45 back to the negative
supply terminal) and each time that contact 42
is released current flows in the opposite direction
through another portion of the winding (by way
of a circuit which includes conductor 46 and the
left winding half). :

The resulting alternating current voltage of
code pulse freguency which is induced in the
secondary winding of transformer DT supplies
the windings of relays FQ and BQ with operat-
ing currents which are rectified by the track
relay contact 43. That is, each time that this
contact is picked up the winding of relay FQ is
connected with the left half of the secondary
winding of transformer DT through a circuit
which extends from the left terminal of that

7
winding, through conductor 41, the winding of
relay FQ, conductor 48, front contact 48 and
conductor 49 back to the mid-tap 58 of the wind-
ing. In consequence, only the positive half cycles
of induced transformer voltage are effective to
circulate current through the winding of relay
Q.

Likewise, each time that the track relay con-
tact 43 is released the winding of relay BQ is
connected with the right half of the secondary
of transformer DT through a circuit which may
be traced from the right terminal of the trans-
former winding, through conductor 5!, the wind-
ing of relay BQ, conductor §2, the back contact
43 and conductor 49 back to the mid-tap 50 of

10

15

the transformer winding. In consequence, only -

the negative half cycles of induced transformer
voltage arve effective- to produce current fow
through the winding of relay BQ. :

Trom the nature of their supply circuits it will
be seen that the windings of these two trans-
former fed code selector relays FQ and BQ are
deenergized as long as the contacts of the as-
scciated track relay TR occupy one position con-
tinuously and receive energizing current only
when the track relay is following coded pulses of
trackway energy. Moreover, both of these re-
lays have slow release characteristics which are
so coordinated with the four different codes pro-
duced by the transmitter CT3 at the exit end
of the associated track section that once picked
up by a particular one of these codes the relay
wiil span the off periods thereof and hold its
contacts continuously picked up as long as the
track relay TR continues to receive that code.

In addition to having these special release de-
lay characteristics, each of the two relays FQ
and BQ is further designed to pick up its con-
tacts only if the recurring puises of current which
its operating winding receives from transformer
DT represent more than a critical portion of the
length of the cycles of received {rackway code
which produces them. In the system shown, re-
lay FQ is arranged to respond only if the track
relay TR is coding on its front contact about half
or more of the time. This means that the con-
tacts of relay FQ are picked up only if a long
“qn”-short “off” or an equal on and off code is
being received. Similarly, relay BQ is arranged
to be sufficiently energized to pick up its contacts

- only if the track relay is coding on its back con-

tact about half or more of the time. This means
that that relay responds only to codes of the
short “on”-long “off” or equal on and off variety.

Accordingly, when the track relay TR receives
no-code, the contacts of both of the relays FQ
and BQ are released and the rails of the rear
track section are supplied with energy of the
short-long code over conductor SIL; when energy
of the short-long code is received by the track
relay the contacts of relay BQ are picked up,
those of relay FQ are released and the rails of
the rear track section then receive energy of the
long-short code over conductor LS; when energy
of the long-short code is received, the contacts
of relay FQ are picked up, those of relay BQ are
released and the rails of the rear track section
then receive energy of ‘the long-long code over
conductor $3; and finally, when either the long-
long or the short-short code is received by the
track relay, the contacts of both of the relays FQ
and BQ@ are picked up and the rails of the rear
track section then receive energy of the short-
short code over conductor 34.

From the foregoing deseription of the appara-
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tus which the system of Fig. 4 comprises, the
manner in which this complete system operates
to provide five different indications on the part
of the wayside signals S will have become more
or less apparent. As long as all of the protected
sections of track are vacant the track relay TR at
each of the signal locations follows the “short-
short” code received from the rails of the section
ahead, the lamp L of the signal S displays the
high-speed flashing or “clear” indication, the
contacts of both of the relays FQ and BQ are
picked up and contact SS of the transmitting de-
vice CTS$ supplies energy of the short-short code
to the rails of the track section to the immediate
rear.

As, now, a train advances through the protect-
ed stretch of this track, the track relay asso-
ciated with each of the occupied sections is de-
energized, the controlled wayside signal 8 is con-
tinuously lighted to show the “stop” indication,
the contacts of relays FQ and BQ are released,
and device CT3 supplies the rails of the rear
section with energy of the short-long code.

At the first signal location to the rear of the
occupied track section the track relay TR follows
this short-long code, the wayside signal S dis-
blays the “approach” indication of closely sep-
arated long flashes (which signifies that only
one track section ahead is vacant), the contacts
of relay BQ are picked up, those of relay FQ are
released, and contact K of device CT3 supplies
the rails of the rear track section with energy
of the long-short code.

At the second wayside signal location to the
rear of the occupied track section the track relay
follows this long-short code, the signal S shows
the “approach medium” indication of short
flashes separated by long intervals (which signi-
fies that only the two sections immediately ahead
are vacant), the contacts of relay FQ are picked
up and those of relay BQ are released, and the
rails of the rear track section receive energy of
the long-long code.

At the third signal location behind the occupied
track section the track relay TR follows this
long-long code, the wayside signal S shows the
“approach restricting” indication of long flashes
separated by long intervals (which signifies that
only the three sections immediately ahead are
vacant), the contacts of both of the relays FQ
and BQ are picked up and the rails of the rear
track section are supplied with energy of the
short-short coding.

At the fourth signal location behind the train,
the track relay TR follows the pulses of this
short-short code, the wayside signal S shows the
“clear” indication of short flashes separated by
short intervals (which signifies that at least
four sections immediately ahead are vacant) , the
contacts of both of the relays FQ and BQ are
picked up and the rails of the rear track section
again receive energy of the short-short coding.
The particular conditions just described for this
fourth location also obtain for all succeeding sig-
nal locations to the rear which are associated
with unoccupied track sections. )

From the foregoing it will be seen that the
herein disclosed expedients of my invention sub-
stantially reduce the complexity, cost and power
consumption of the control apparatus which is
needed by railway signalling systems of the con-
tinuously coded class. For example, in my new
flashing light aspect systems, only two relays (FP
and BP in Figs. 1 and 3 and FQ and BQ in Fig. 4)
perform the code distinguishing functions of the

~
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conventional complex and expensive decoding ap-
paratus of comparable prior art systems; the cir-
cuit arrangements are extremely simple and only
a few contacts are .needed on each relay; and
the signal controlling and code selecting equip-
ment is cperative by only a small amount of
energy.

In addition, the expedients of my invention
simplify the construction and reduce the power
requirements of the signals themselves, both in
wayside and in train carried installations. One
factor in this connection is that a nonmoving
part signal having but a single lamp L is all
that is required. Another is that the conven-
tional colored lenses, which cut down the illum-~
ination efficiency, are not needed since an un-
colored or white light is as satisfactory as any
other-kind. For this reason a very low wattage
bulb is adequate. A third factor is that the
amount of power which the low-wattage signal
lamp consumes is still further reduced by the
intermittent nature of the lamp energization.

Moreover, my improved signalling systems have
an unusually high inherent factor of safety since
in using a steady indication for “stop” and flash-
ing indications for “proceed” they are completely
immune to phantom proceed indications. In
addition, approach lighting may economically be
dispensed with in most applications because of
the fact that the signal power consumption is so
small.

Another practical advantage of my new sys-
tems is that they increase the permissible toler-
ances in code speed and thus allow less expensive
coders to be used. Whereas prior art systems em-
ploying frequency selective decoding apparatus
are not capable of proper operation if g code
speed variation of more than two or three cycles
per minute is exceeded, the flashing light aspect
systems of my invention are very uncritical in
this respect and will function satisfactorily even
though the speed of individual codes varies over
a comparatively wide range.

Finally, all of the above advantages are at-

tained without dispensing with any of the de-
sirable features of continuously coded track cir-
cuits. In this connection it is to be noted that
my improved systems require no line conductors
between signal locations, that they have the same
immunity to foreign track circuit currents as do
other systems which use track and master relays
of the code following type, and that they possess
all other desirable features which are incident to
'signalling systems of the continuously coded
class. :
Although I have herein shown and described
only a few forms of railway traffic controliing
apparatus embodying my invention, it is under-
stood that various changes and modifications
may be made therein within the scope of the
appended claims without departing from the
spirit and scope of my invention.

Having thus described my invention, what 1
claim is:

1. In a railway signalling system, the combina-
tion of a section of track, means for supplying
the rails of said section with recurring pulses of
trackway energy which are spaced in accordance
with one or another of a plurality of different
code patterns, a traffic governing signal lamp, an
energizing circuit therefor, and means controlled
by said coded energy received from said rails for
interrupting said circuit upon the occasion and
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for completing said circuit at all other times
whereby said signal lamp is caused intermittently
to light in one or anocther of a plurality of dis-
tinetive manners which respectively simulate the
patterns of said-plurality of different trackway
codes and each of which is identified with a dif-
ferent signal aspect.

9. In a trafiic governing system for a stretch of
railway track, the combination of means for sup-
plying the rails of said stretch with recurring
pulses of trackway energy which are spaced in ac-
cordance with one or another of a plurality of
different code patterus, a signal lamp, a circuit
through which lighting current may be trans-
mitted to said lamp, and a code fcllowing relay
operated by said coded energy received from
said rails and arranged to complete said lamp
lighting circuit during each energy off condition
of the relay and to interrupt it during each ener-
gy on condition thereof whereby to'cause said
signal lamp intermitiently to light in one or an-
other of a plurality of distinctive manners which
respectively simulate the patterns of said plural-
ity of different trackway codes and each of which
ig identified with a different signal aspect.

3. A railway signalling system comprising a
section of track, a circuit for supplying energy to
the rails of said section; means controlled by ad-
vance traffic conditions for pericdically inter-
rupting said circuit in accordance with the pat-
tern of one or another of a plurality of different
trackway codes, means for receiving energy from
said rails, a code following relay operated by
said received energy, a signal lamp, a circuit for
supplying lighting current to said lamp, and a
contact carried by said relay and arranged to
complete said circuit during each-energy off con-
dition of the relay and to interrupt said circuit
during each energy on condition thereof where-
by to cause said signal lamp intermittently - to

light in one or another of a plurality of distine- -
tive manners which respectively simulate the pat--

terns of said plurality of different trackway codes
and each of which is identified with a different
signal aspect. :

4. In a railway signalling system, the com-
bination with a section of track of means-effec-
tive to supply the rails of said section with energy
which is coded under certain conditions and

steady under others, a code following relay oper--

ated by energy received from said rails, & signal
lamp, a circuit through which lighting current
may be supplied to said lamp, and means con-
trolled by said code following relay for govern-

.ing the completion of said circuit, said means be~

ing effective to maintain said eircuit continuous-
ly completed when the relay either fails to receive
energy or receives steady trackway energy and to
interrupt said eircuit in step with the pulses of
coded trackway energy when such coded energy
is received by the relay.

5. In combination with a section of railway
track, means effective to supply the rails of said

section with energy which is coded under certain -

conditions and steady under .others, a code fol-
lowing relay operated by energy received from
said rails, first and second slow release relays, a
circuit over which said first slow release relay
is energized when said code following ‘relay is
picked up, a circuit over which said second slow
release relay is energized when said code follow-

ing relay is released provided said first slow re=~

lease relay is picked up, a signal lamp, and a ¢ir-
cuit controlled by said code following relay and
said second slow release relay for-supplying said

O

lamp with energizing current during each energy
off condition of the code following relay and also
whenever an energy-on condition thereof is pro-
longed for more than a given time.

6. In combination ‘with a section of railway
track; means- effective to supply the rails of said
section with energy which is coded under certain
conditions and steady under others, a code fol-
lewing relay operated by energy received from
said rails and having a front contact which closes
during each energy-on condition of the relay and
o back contact which closes during each energy-
off condition- thereof, a first repeater relay en-
ergized over said front contact of the code fol-
lowing - relay and -having a slow opening front
contact, arsecond repeater relay energized over
5 serial connection -of said back contact of the
code-following ‘relay and said front contact of
the first repeater relay and having a slow clos-
ing ‘back contact, a signal lamp, and a circuit
controlled by said code following relay and said
second repeater relay for supplying said lamp
with energizing current during each energy-oif
condition of the code following relay and also
whenever an energy-cn condition thereof is pro-
longed beyond the contact closing period of said
second repeater relay.

7. In combination, a section of railway track,
means effective to supply the rails of said section
with energy which is coded under certain condi-
tions and which is steady under others, a code
following relay operated by energy received from
said tails, a first slow release relay energized
when said code following relay is picked up, a sec-
ond slow release relay energized when said code
following relay is released provided said first slow
release relay is picked up, a signal lamp, a circuit
completed over a back contact of said code fol-
iowing telay for supplying lighting current to
said lamp during each energy-off condition of
that relay, and a circuit completed over a front
contact of -said code following relay and a back
contact of said second slow release relay for also
supplying said lamp with lighting current when-
ever an energy-on condition of the code follow-
ing relay-is prolonged for more than a given time.

8. Railway signalling’ apparatus comprising a
section of track, means effective to supply the
rails of said section with energy which is coded
under certain conditions and which - is - steady
under other conditions, a code following relay
operated by energy received from said rails, a first
slow release relay responsive to code following
operation of said code following relay, a second
slow release relay also responsive to said code
following “operation provided said first slow re-
lease relay is picked up, a signal lamp, and circuit
means controlled by said code following relay
and sald ‘second “slow release relay for supply-
ing lighting current to said lamp during each en-
ergy-off condition of the code following relay and
also whenever an ‘energy-on condition thereof is
prolonged for more than the release period of
either of said slow release relays.

9. In a railway signalling system, the combina~-
tion with adjoining forward and rear sections of
track of means for supplying coded energy to
the rails of said forward section, a code foliow-
ing track relay operated by energy received from
said forward section rails, a circuit for supplying
energy to the rails of said rear section, a plurality
of “coding contacts which operate in distinctive
manners, means controlled by said track relay
for ‘causing -one or another of said coding con-
tacts to control said rail supply circuit depending
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upon whether said relay is or is not following a
trackway code, and a flashing light signal posi-
tioned at the entrance of said forward track sec-

tion and energized over a circuit which includes

a contact of said track relay.

10. In a railway traffic controlling system, the
combination with adjoining forward and rear
sections of track of means for supplying coded
energy to the rails of said forward section, a code
following track relay operated by energy received
from said forward section rails, a circuit for sup-
plying energy to the rails of said rear section,
coding contacts which operate at different rates,
a first slow release relay responsive to code fol-
lowing operation of said track relay, a second
slow release relay also responsive to said code fol-
lowing operation proVided said first slow release
relay is picked up, means including a contact of
said second slow release relay for causing one
of said coding contacts to control said rail sup-
ply circuit when that relay is picked up and an-
other of said coding contacts to control the rail
supply circuit when that relay is released, and a
flashing light signal positioned at the entrance
of said forward track section and energized over
2 circuit which includes a contact of said code
following track relay.

il. In combination with a section of railway
track, a circuit through which current may be
supplied to the rails of said section, a source of
direct current energy included in said circuit, a
transformer having a secondary winding which.
also is included in said circuit and a primary
winding, a code repeating relay, a first contact
of sald repeating relay connected in said rail sup-~
ply circuis for controlling the completion thereof,
& source of alternating current energy, and a sec-
ond contact of said repeating relay arranged to
control a connection of the primary winding of
sald transformer with said alternating current
source.

12. In combination with a section of railway
track, a circuit through which current may he
supplied to the rails of said section, a source of
direct current energy included in said circuit, a
transformer having a secondary winding which,
alsc is included in said circuit and a primary
winding, a code repeating relay, a first contact of
said repeating relay connected in said rail Sup-
ply circuit for controlling the completion, there-
of, a source of alternating current energy, and a
second contact of said repeating relay arranged to
control a connection of the primary winding of
sald transformer with said alternating current
source, said contacts being so coordinated that the

opens before the first,

13. In a railway signalling system, the com-
bination with a signal block length of track
which is intersected by a highway and divided
into a forward and a rear section, of means for
supplying coded energy to the rails of said for-
ward section, means effective to repeat said coded
energy into the rails of said rear section and to
supply steady energy to said rear section rails
when no energy is received from said forward
rails, a code following track relay operated by
energy received from said rear rails, a flashing

light signal positioned at the entrance of said

Tear section and energized over a circuit which
includes a back contact of said track relay, a
slow release relay responsive both to code fol-
lowing operation and to steady energy response
on the part of said track relay, a highway cross-
ing signal at the location of said intersection,
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and a control relay therefor which places the
signal in operation only when said slow release
relay is released.

14. In a cab signalling system for use with
trackway apparatus which supplies coded energy
to the running rails, the combination of: train
carried apparatus comprising means for receiving
energy from said rails; a code following master

relay operated by said energy and having con-.

tacts which occupy one position under conditions
of energy reception and a second position when
no energy is received; a pair of slow release re-
lays controlled by one of said contacts, the first
being responsive to code following operation by
that contact and the second also being respon-
sive to said code following operation when such
is combined with a picked up condition of the
first slow release relay; and a cab signal lamp
jointly controlled by another contact of said
master relay and by said second slow release re-
lay, said lamp lighting whenever said contact is
in its energy-off position and also whenever the
contact remains in its energy-on position for
longer than the release period of said second
slow release relay.

15. In a railway signalling system, the combi-
nation with a section of track of a circuit for
supplying energy to the rails of said section, a
coding contact which operates to produce recur-
ring on and off periods of substantially equal
lengths, a second coding contact which operates
to produce on periods of one length and off pe-
riods of a substantially different length, means
controlled by advance traffic conditions for caus-
ing one or the other of said coding contacts to
control said rail supply circuit, a code following
relay operated by energy received from said rails,
a signal lamp, a circuit for supplying lighting
current to said lamp, and a contact carried by
said relay and arranged to complete said circuit
during each energy-off condition of the relay and
to interrupt said ecircuit during each energy-on
condition thereof.

16. In a railway signalling system, the combi-
nation with forward and rear sections of track of
means for supplying coded energy to the rails of
sald forward section, a circuit for energizing the
rails of said rear section, a coding contact which
operates to produce recurring on and off periods

of substantially equal lengths, a second coding

contact which operates to produce on periods of
one length and. off periods of a substantially dif-
ferent length, a codé following track relay con-
nected to receive operating energy from the rails
of saild forward section, a slow release relay con-
trolled by said track relay and arranged to distin-
guish whether the track relay is or is not follow-
ing a ftrackway code, means governed by said
slow release relay for causing one or another of
said coding contacts to control said rear section
rail supply circuit, a second code following relay
operated by energy received from the rails of said
rear track section, and a flashing lisht signal
controlled over a back contact of said second
code following relay.

17. In a railway signalling system including a
forward and a rear section of track, the combi-
nation of: means for supplying coded energy to
the rails of said forward section, means selectively
operable to supply the rails of said rear section
with energy of one or another of three codings in
which, respectively, the on and the off periods are
of a similar length, the on periods are substantial-
ly longer than the off periods and the off periods
are substantially longer than the on periods; a
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code following track relay connected to receive
operating energy from the rails of said forward
section; a pair of transformer fed slow release re-
lays controlled by said track relay and arranged

to distinguish whether the track relay is follow-

ing a trackway code and also whether the on
and the off periods of that code are of similar or
dissimilar lengths; means governed by said slow
release relays for selecting which of the three
codes named above is supplied to the rails of said
rear track section; a second code following relay
operated by energy received from the rails of
said rear section; and a flashing light signal con-
trolled over a back contact of said second code
following relay.

18. In a railway signalling system, the combi-
nation with forward and rear sections of track of
means for supplying coded energy to the rails of
said forward section, a circuit for supplying en-
ergy to the rails of said rear section, a coding con-

11

tact which operates to produce recurring on and
off periods of substantially equal lengths, a second
coding contact which operates to produce on pe-
riods of one length and off periods of a substan-
tially different length, a code following track re-
lay connected to receive operating energy from
the rails of said forward section, a pair of slow
response relays controlled by said track relay and
arranged to distinguish whether the track relay is
following a trackway code and also whether the
on and the off periods of that code are of similar
or dissimilar lengths, means governed by said
slow response relays for causing one or another of
said coding contacts to control said rear section
rail supply circuit, -a second code following relay
operated by energy received from the rails of said
rear track section, and a flashing light signal
controlled over a back contact of said second code
following relay.
HOWARD A. THOMPSON.
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