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My invention relates to supplemental signaling

systems for special railway vehicles, and par-

ticularly to improved systems of the type de-
scribed adapted to be used in stretches of single
track railway equipped with a principal signal-
ing system which is manually controlled from a
central ofiice.

Special railway vehlcles such as small motor
cars used by maintenance personnel, are usually
equipped with insulated wheels or axles so that
these cars do not shunt the irack circuits by
- which block signaling systems for controlling

train movements are conventionaliy controlied.

As a result, such systems ordinarily do not indi-
cate the presence of a motor car. Accordingly,
no protection is afforded to the motor car and
its operator by the cenventmnel block signal-
ing systems.

In my copending application for Letters Pat—

January 7, 1948, there is shown. a supplemental
signaling system for governing indicators on
special railway vehicles, which system may he
applied to a track stretch equipped with an auto-
matic block signaling system.

It is an object of my invention to provide im-
proved means of the type described which may
be applied to a stretch of single track railway
equipped with a principal signaling system of
the type in which the wayside signal epparatus
is manually controlled from a central office so
as to prepare each track stretch for train move-
ments af times in one direction and at other
times for train movements in the other direc-
tion.

Another object of my invention is to prowde
improved means of the type described which em-
ploys currents of a distinctive character in the
track rails for the control of the special vehicles
and which is incapable of inferfering with the
operation of the principal signaling system.

A further object of my invention is to provide
means of the type described which may be ap-
plied to existing railway block signaling systems
with a minimum of additional apparatus.

Still another object of my invention is to pro-
vide a supplemental signaling system for govern-
ing indicators on special railway vehicles which
will operate to warn the operator of the vehicle
of the approach of a train in ample time to allow
removal of the vehicle from the track.

A further object of my invention is to provide

g supplemental signaling system for governing
mmeatels on special railway vehicles which will
provide the operator of such a vehicle with- con-
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tinuous information concerning traffic conditions

" in a streteh of railway OVer which the veh_lele is

operating.

Another object of the invention is to premde
means effective when a train is approaching a
single track stretch which is cccupied by a motor
car for indicating the approach of the train to
the operator of the motor car only in the event
that the train is authorized by signal indication,
to enter the stretch, with the advantage that the
operation of the motor car is not interfered with

by the approach of a train which is not author-

ized to enter the single track stretch and there-
fore does not represent a ha,zerd to the m‘o-ter
car.
A further chject of the invention is to prowde
indication means of the type described which is |
governed by the weysme signaling apparatus in
such a manner that the indicator on the motor
car is controlled in accordance with the condi-
tion of the head block signal at the entrance end,
for the established {raffic direction, and by traf-
fic approaching that signal, so as to provide a

warning indication on the motor car when &

train is approaching the entrance end of the
single track stretch only if this train is authorized
to enter the stretch. This warning indication
is provided in ample time to enable the motor
car to be removed from the track, if the train is

authorized to enter the single track stretch.

Other objects of my invention and features of
novelty will be apparent from the following de-
scription taken in connection with the accom-
panymg drawings. -

I shall describe two forms of supplementa,l sig=
naling systems embodying my invention and shall
then point out the novel feetures thereof in
clalms

In the drawmgs gs, 1A, 1B, and 1C, when
placed together in the order named with Flg 1A
at the left, form a diagram of a stretch of single
track railway equipped with wayside signaling
apparatus embodying my invention, and -

Fligs. 2A, 2B, and 2C, when placed together in
the order named with Fig. 2A at the leit, form
a diagram of a stretch of single track railway

equipped with wayside signaling apparatus and

embodymg g, modification of my invention Whlch
I may employ.

Pig. 3 is a diagrammatic view of a preferred |
form of indication eguipment which may be ap-

plied to a railway motor car to be used in coop-

eration with the x:eﬁfsmd apmretus of my ian-
vention, and is simiilar o that shown and de-
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scribed in my copending application, Serial No.
996. | |

In practicing my invention the trafiic relays
which are located at the opposite ends of each
single itrack stretch and are governed from a
central office to cause the wayside signal system
to establish traffic in one direction or the other
are employved to govern means for supplving cur-
rent of a distinctive character to the rails of the
single track stretch, such as alternating current
of a selected freguency, for example, to thereby
govern indication means on motor cars in the
single track stretch. The supplementary signal-
ing system is co controlled that when a single
track stretch is set up for fraffic in either direc-
tion, the supply of current of distinctive char-
acter to the rails of the track streteh is governed

from the corresponding entrance end of the

stretech.

The means for supplying the motor car con-
trol current to the entrance end of each single
track streteh is also governed by the head block
signal at that end so that when the head block
signal is at stop, thereby preventing entrance of
a train into the streteh, motor car conirol cur-
rent will be supplied to the rails of the single
track stretch regardless of traffic conditions in
the stretch approaching the head block signal.
On the other hand, when the head block signal

1s cleared to authorize entrance of a frain into -

the single track stretch, the supply of motor car
control current to the rails of the single track
streteh is governed by traffic conditions in the
stretch approaching the head block signal so
that a motor car present anywhere in the single
track stretch will have adeqguate warning of the
appreach of a traln.

In one form of the invention alternating cur-
rent is supplied to the rails of the stretch at the
entrance end and is cascaded or repeated from
section to section to the exit end of the stretch
so that alternating current is supplied to all of
the sections in the sitretch if the stretch is un-
occupied, or is supplied to the sections in the
stretech behind a train if the stretch is occupied.

In a meodification of the invention a special
- line circuit controlied by traffic conditions in the
stretch extends the length of each single track
stretch and governs relays which control the

supply of alternating current to the rails of the !

various sections in the stretch. Inergy is sup-
plied to thig line circuit at the entrance end of
the stretch and controls the relays energized
therefrom to cause alternating current to be
supplied to the rails of all of the sections in the
stretch if the streteh is unoccupied, or to be sUp-
plied to the sections in the streteh behind a train
if the stretch is occupied. |
This invention also includes means for comn-
trolling the supply of alternating current to the
rails of the main track portions adjacent the
passing sidings in such manner that alternat-
ing current is supplied to the rails of each of
these track portions when the signals governing
entrance of traflic into the main track portion
are held at stop, while the supply of alternating
current to the rails of one of these track portions
is cut off when a signal is cleared to authorize
entrance of a train infto the track portion.
Referring to Figs. 1A, 1B and 1C of the draw-
ings, there is shown therein a stretch of single
track railway extending between two passing
sidings PS. This strefeh is provided with way-
side signal apparatus governed from a central
office through a conventional centrglized traflic
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control system for authorizing traffic to move in
one direction through the stretch at times and

to move in the other direction at other times.
In the present application only the portions of

the wayside apparatus essential to the under-

standing of my invention have been shown, and
the remainder of the equipment may be arranged
as shown in Letters Patent of the United States
No. 2,424,038, granted to Arthur L. Jerome on
July 15, 1947,

- As shown, the wayside signals are of the well-
know searchlight type and may be constructed
as shown in Letters Patent of the United States

‘No. 1,864,224, granted on June 21, 1932, to Wesley

B. Wells.

The equipment at the lefi-hand or west end
of the stretch includes a code controliled field
stavion unit of the centralized traffic coniroy sys-
tem, designated station {—2, and the equipment
at the right-hand or east end of the stretch in-
cludes a similar field station unit designated sta-
tion 3—4. Inasmuch as my invention relates to
wayside apparatus, it is deemed sufficient to point
out that the field station units are connected to
a control office by a line circuit not shown, over
which control codes may be transmitted to the
field stations one at a {ime. The control codes
transmitted to these stations serve to operate a
group of control relays of the stick polar type, in
accordance with the positions of control levers
at the office. Three such control relays are
shown herein at each station and these comprise
a traffic relay, such as relay 2WFSR, Fig. 1A
which governs the direction of trafiic movemens
in the single track stretch by cooperation with a
similar relay 4EFSR alt the opposite end of the
single track stretch, shown in Fig. 1C, and also
includes two code controlled signal control re-
lays, such as the relay 2RHSR or 2LHSR, 1n Fig.
1A, by which the clearing of the correspondingly
designated signals is made subject to manual
control from the office.

Each trafiic relay 2WFEFSR or 4EFSR, when in
its normal position, with its left~hand contacts

i closed, designates its location as the exit end of

the stretch. In this position, the traffic relay
supplies energy to the reversible signal control
circuits for the single track stretch to enable the
signhals which govern traffic movements toward
this location to be cleared. Each trafiic relay
when reversed, with its right-hand contacts
closed, designates its location as the entrance end

of the single track streteh, in which position the

traffic relay enables the associated entering head
block signal to be cleared, under proper condi-
tions, in response to the reversal of the associ-
ated code controlled signal control relay 2RHSR
or 4LHSR. The trafiic and signal control relays
are controlled in a manner fully described in the
above~identified Jerome patent, and it suffices to
point out that these relays are controlled so that
when relay 2WFSR is operated to its normal
position, relay 4EFSR is operated to its reverse
position, and vice versa, so that the direction of
traffic is in one direction at times, and in the
other direction at other times.

On each of the motor cars or special vehicles
which may be operated through the stretch there
is provided apparatus which is responsive only to
the presence of alternating current energy in the
rails over which the vehicle moves.

Referring now to Fig. 3, there is shown a di-
agrammatic view of one arrangement of indica-
tion apparatus which may be employed on motor
or other special cars which are operated over the




stretch of track described above. As shown, the
wheels Wi and W2 are insulated from each other

by the insulated joint IJ in the axle AX, and the -

other pair of wheels, not shown, on the motor

car are similarly insulated, so that the car will
A slip ring SR{-

not shunt the track circuit.
makes electrical contact with the wheel Wi and
a. second slip ring SR2 makes electrical contact
with the wheel W2. Connected in series between
the slip rings SRI and SE2 are the condenser IQ
and the primary winding of a transformer I'L,
The secondary winding of the transformer IT is
connected to the input terminals of a bridge-type

2,528,052
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than the track fela,yS- is furnished by suitabie

sources of direct current, not shown, whose: posi-.
 tive and negative terminals are desighated B and

C, respectively. Additionally, there. is provided
a source of alternating current energy -whose
termlnals are designated BX and CX.- .

" In most instances in the: drawmgs the relay.
contacts are located directly in line with the

- winding of the relay, but in some cases in order

10

to- simplify - the drawings, relay contacts are
separated from the relay winding and in these
instances. the rélay with which the contacts are

associated is identified by appropriate: reference

rectifier IRX, and the winding of an indicator .

relay IR is connected across the outpub ier-
mirals of this rectifier. It will be apparent that
when the car moves over the rails of a track
section the condenser IQ will prevent the flow oi

direct current track circuit energy, but will per-

mit the flow of alternating current through the
primary winding of the transformer IT. The

15

9.0

alternating current induced in the sccondary

winding of transformer IT is rectified by rectifier
TRX, and is supplied to the winding of relay
IR, and as a result, relay IR picks up to establish
a - circuit, obvious from the drawing, for sup-
plying energy over its front contact from the
battery IB to light the ind_icator lamp KR, If
the supply of alternating current 0 vhe rails R
is interrupted, energy will no longer be supplisd
to the winding of relay IR and its contacts will
reiease, extinguishing the lamp X, and estab-
lishing a circuit for supplying energy o a warm-
ing bell KS. A switch 8W is shown in series with
‘the circuit for supplying enersgsy tc the indica-
tion lamp Kt and the warning bell XS, so that
the egquipment may be deenergmed when the car
is removed from the rails. |

It is to be understood _that"my invention is not -

lin

ited to the specific arrangement of vehicle-

carried indicator equipment shown in Fig. 3, and
any suitable means for detecting a characteristic

of the current supplied to the track rails which
di
gization of the track relays may be employed.
When alternating current is employed, as shown
herein, the relay IR may be inductively coupled
to the track rails by the provision of receiving
coils on the mector car in inductive relation to
the rails, together with an ampli

arrangement being well-known from its use f01
the control of train carried cab signals.

The trackway system includes contintous di-
rect current track circuits for all main tracks.
Each of the track sections IT, 2T, 3T, &4T, 5T, §T,
1T and 8T has a conventional direct current track
circuit including g track battery TB and g track
relay TR.

Additionally, at the relay end of each track
circuit section, the secondary winding of a track
transformer TT is connected across the rails of

jer for amplify- &
ing the energy induced in such coils, such an

25

tion for right to left, or westbound trafh

3JU
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40

characters placed above the. contacts.
As previously explained, the prineipal swnalmg |
system: shown: in the drawing is similar to that

chown and described in the above-identified
- Jerome patent, but to- clarify the drawings the

additional circuits and apparatus employed in
connection with my mv-ﬂntlon have been shown
by heavier lines. |

Referring to Fig. I, the equipment Is shown in
the- condition which it assumes when the single
track stretch is vacant, the signals 2R and 4L

are at stop, and the reversible line circuit system '

for controlling the signals is set up in the direc-

ments, At this time, the contacts 28 and 2§ of
the traffic relay 2WISR at the left-hand or west
end of the stretch are in their left-hand or nor-
mal position and connect line wires 23 and 24
over contacts 2% and 26 of a pole-changer or
repeating relay 2LPC for signal 2L and through
the winding of an approach relay ZL.AR to ter-
minals B and C of the local source of energy.
The relay 2LPC is governed in the well-known
manner in accordance with the aspect displayed
by signal 2L and controls the polarity of the
energy supplied to the line wires 223 and 24. As
shown the gignal 21 is assumed. to be at stop so

the relay 2LPC is released and causes the energy

 supplied to the line wires 23 and 24 to be of re-

Ters from that depended upon for the ener- .

80

the section. When glternating current is sup-

plied to the primary winding of the track trans-
former, salternmating current induced In
secondary winding is supplied to the rails cof the
section. The winding of the track relay presents

a high impedance to the alternating current so
that the flow of alternating current throuzgh the .

winding of the track relay is negligible. Accord-
ingly, it is apparent that alternating current
may be supplied to a track circuit section without
a, ectmcr the oper atmn of the direct current tr E‘Luk
cireuit.

Energy for ths

operaticn of t’“e pelays othor

the

it

75

5 its caution indication,

verse- polarity. The energy supplied to the line
wires 23 and 24 feeds over front contacts of
track relays {TR, 2TR, and 4TR, over back con-

tacts 27 and 28 of a repeating relay 6RPC, for

signal 6R, Fig. 1B, and back contacts 30 and 31
of a directional stick relay 6RSR to the winding
of the mechanism for signal 81, and causes this
signal to display its yellow or caution indication,
while the flow of this energy through the winding
of relay 2LAR causes this relay t0 assume its
energized position as shown.

Since signal 6L is now conditioned to display
energy is supplied over
the front contact Y of its mechanism fo its re-
peating relay 6LPC, the contacts of which are

‘picked up to cause energy of normal polarity to

be supplied to line wires 40 and 4| leading to
relay 4LHD., At this time wire 41 is connected .
to terminal C over front contact 42 of relay
GLPC, and wire 40 is connected over front con-
tact 43 of relay 6LPC to terminal B at the bhack
contacts G and Y of the mechanism for signal 6R.

The energy supplied to line wires 48 and 41 is
supplied over front contacts of track relays 8TR,
TR, and 3TR, and reverse polar contacts 58 and

- B{ of the traffic relay 4EFSR to the winding of a
line relay ALHD for signals LA and 4L
70

B, and
causes relay 4L-HD to close its neu.tral..front con-
tacts and to move its polsy conbacts to their left-
hand or ncrmal nositicn. As shown., the con-
tacts 58 and 5% of the signal control relay
ALESR are in their normal position and inter-

rupt the circuits for supplying encrzy to thg

1C move-_ -
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windings of signals 4LA and 4LB so that these
signals are both at stop and their mechanism
contacts establish a circuit for energizing a sig-
nal indication relay LRGP so that its contacts
~are picked up. |

Relay 4RHD is g polarlzed line relay which
controls signal 4R by means of circuits governed
by signal confrol relay eRHEHSR. The circuits are
not shown, but are {0 be understood to be similar
to the circuits for controlling signals 4LA and
41.B. By placing Fig. 1C to the left of Fig. 1A,
the arrangement of circuits for controlling relay
ARHD may be traced. As shown, relay 4RHD

is governed by a two-wire line circuit exiending

between the ends of the passing siding and the
circuif includes front contacts of relays 3TR, TTR,
8TR, and TR, so that when a train occupies
any portion of the main frack between signal
4R and signal 21, relay 4RHD will be released.
Additionally, a front contact of g signal indica-
tion relay 2LRGP is included in the circuit for
relay G4RHD, the relay 2LRGP bheing governed
over a circuit similar to that for relay LRGP
but controlled by signal 2I. so that its contacts
are picked up when and only when signal 2L
indicates stop. Aecmdmgly, when signal 21: is

cleared for a train moving from right to left to

permit the train to enfter the main track stretech
between signal 4R and signal 21, relay 2LRGP
will release and interrupt the circuif of relay
ARHD so that signal 4R cannot be cleared, thus
providing protection against opposing train move-
ments. The polarity of the energy supplied to
relay 4RHD 1is governed by pole changing con-
tacts of the pole changer relay 2RAPC for signal

2RA 50 as to cause the aspects displayed by sig-

nal 4R to be dependent upon the aspects dis-
played by signal 2RA. |

Relay 2LLHD is a polarized line relay controlled
in a similar manner by a two-wire line circuit
which is arranged in the same manner as the
circuit for relay 4RHD, bul oppositely directed,
and cooperates with relay 2LHSR to govern cir-
cuits, not shown, for controlling signals 2L.

Under the condition heing described, clternat-
Cing current is supphed to the primary winding
of transformer 3TT by the circuit which is traced
from termingl BX at front contact {4l of relay
{LHD, over front contact 112 of relay 4RHD, and
through the primary winding of transformer
31T to terminal CX. As a resull, aliernating
current is induced in the secondary winding of
fransformer 3TT and is supplied to the rails of
the detector track section 3T, and over the rails
of section 3T to a first winding of transformer
3—¥1TT which 1s connected across the rails of
section 37T in series with track battery 37TB.
Transformer 3—iTT is g transformer having 2
turns ratio of 1 to 1, so that current is induced
in ifs second winding which is of substantially
the same value as that supplied to the first wind-
ing. Accordingly, the alternating current sup-
plied to section 37T causes aliernating current to
be supplied through the transformer 3—ITT fo
the rails of section TT. A reactor in series with
the track hattery TI'B prevents excessive flow of
the alternating current thmugh the battery TTB,
and although the track relay TR is effectively
connected across thz second winding of trans-
former 3—ITT, the direct current track relay
winding presents a relatively high impedance to
the alternating currant so that very little of the
alternating curent flows through the relay wind-
10Dg,

Alternating current i1s also supplied o the

10

20

8
primary winding of transformer 6TT at this
time by a circuit which is traced from terminal
BX, over front contact {14 of track relay TTR in
multiple with a front contact {16 of a flasher
relay 4CT, over front contact 1i7 of relay §TR,
over front contact 119 of relay 4LRGP in multi-
ple with a front contact 12{ of relay 4RHD, and
a normally closed switeh correspondence contact
122, over reverse polar contact 123 of relay
¢BFSR, over front contact 125 of relay 3TR,
and through the primary winding of transformer
GT'T to terminal CX. The flasher relay 4CT has
1ts operating winding continuously connected to
the direct current source and is of the type hav-
ing contacts which are recurrently picked up and
released at an appropriate rate, for example, 75
times per minute. When contact {12 of relay
I'TR is picked up, alternating current is continu-
ously supplied to the primary winding of trans-
former &TT over the circuit traced sbove, but
when contact [td of relay TTR is released, the

- supply of alternating current to fthe primary

25

30

39

- Tormer 6Z7T across the rails of section 5T.
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winding of transformer 8TT is periodically in-
terrupted by contact ({6 of relay 4CT.

Accordingly, at this time alternating current
s supplied from the secondary winding oi the
transformer §TT to the rails of section 6T, and
feeds over the rails of section 8§71 to the first
winding of the transformer 5—6TT, Fig. 1B
which is similar to the transformer 3—7TTT. The
alternating current supplied to the first wind-
ing of the transformer 5—B8TT induces similay
alternating current in the second winding of the
transformer &—5T7T from which current 15 SUp-
plied to the rails of section HT.

At this time track relay 5TR is picked up, and
relay cLLPC 1s picked up, and a circuit is estab-
lished to connect the primary winding of trans-
This
circult is traced from the upper rail of section 8T,
over front contact {27 of relay 6L.PC, through the
primary winding of transformer 82T, over iront
contact 128 of relay GLPC, and over front con-
tact 129 of relay STR to the lower rail of section
olU, The alternating current supplied fto the
primary winding of transformer 62T induces al-
ternating current in the transformer secondary
winding and this current is rectified by the full~
wave rectifier 62K and is supplied to the wind-
ing of an indicator control relay 6ZR. As a re-
sult, the contacts of relay 6ZR are picked up. .

The relay 8Z2R is of the type which is slow in

releasing ifs contacts, and is arranged so that
its contacts will remain picked up if recurrent
bulses of energy are supplied to its winding at
a. certain rate, for example, 75 times per minute.
When relay 2R is picked up, its contact {3{ in
the circuit for supplying current to the primary
winding of transformer 5TT is closed, but this
circuit is interrupted by back contact 33 of re-
lay OLPC, so that no zlternating current is sup-
pited to the primary winding of transformer
8 TT at this time. When contact i32 of relay
6ZR is picked up, it establishes the circuit for
supplying alternating current to the primary
winding of transformer &47TT, which circuit is
traced from terminal BX over front contact 132
of relay 9ZR, through the primary winding of
transformer 4TT, and over back contact {35 of
relay 8RPC, to terminal CX.

- The alternating current induced in the sec-
ondary winding of transformer 47T at this time

is supplied to the rails of section 4T and feeds

over the rails of section 4T {0 g winding of trans-
former 2—A&TT by 2 clreult which is fraced from
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the .right-hand terminal -of the secondary wind-
ing of transformer -£4T7T, over back contact 3%
of relay ERPC, over the upper rail of section 4T,
through the first winding . of transfoermer 2-—467T7T,
through battery -4TB, over the lower rail of sec-
tion 47T, over front conftact 138 of relay ATR,
and over bhack contact 13§ of relay $REC fo the

Ieft-hand terminal .of the -secondary -winding

of transformer 41T, Accordingly, it will be seen
that the current induced in the secondary wind-
ing of transformer-47T7T is supplied.over the rails
of section 4T to the first winding of transformer

2—4TT and as g result alternating -current is

Induced in the second winding of transformer
2—A4TT and is supplied therefrom to the rails
of section 27T.

At this fime, since trafiic relay 2WFSR, Fig.
1A, is in its normal position, its contact {40 inter-
rupts the circuit for -supplying alternafing cur-
rent to the primary winding of transformer 2TT,
but as ex plamed above, alternating current is
supplied to the rails of section 2T from the sec-
ond winding of transformer 2—4TT.

Alternating current is supplied to the primary
winding of transformer dTT at this time by the
c¢lrcult which is traced from terminal BX, over
iront contact 142 of relay 2LAR, over normal
polar contact 143 of traffic relay ZWPSR, over
front contact (45 of relay 2LHD, and through
the primary winding of transformer {TT to ter-
minal CX. The alternating current induced in
the secondary winding-of transformer {'TT is sup-

vlied over the rails of the detector track section

4T to the first winding of transformer {—8TT,
and the alternating current energy induced in
the second winding of transformer {—-8TT is
supplizd to the rails of section 8T.

From the foregoing it will be seen that under
the condition described, that is, when there is
no train in the vicinity of the single track stretch
and the reversible line circuit system is set up
in the direction required for a train movement
from right to left, alternating current is sup-
plied to thie rails of the stretch at the entrance
end, and is cascaded through section by -section
to the exit end of the stretch, so that alternat-
ing current -is .supplied to each of the track -sec-
tions. - -

If a motor car having insulated wheels and
cauipped with suitable means for indicating the
presence of alternating current in the ftrack
rails, such for example, as -is shown 'in Fig. 3,
traverses the bloek, the indication means on the
motor car will indicate the presence of alternat-
ing current ineach
By indicate to the operator of - the car that he
may proceed safely.

it will now be assumed that a-train moving
from righv to left, that is, westbound, approaches

the right-hand or entrance end of the stretch. -

- Accordingly, due to the release 0of one or more
¢of the track relays which control-its circuit, the
line relay 4RHD will be deenergized and its neu-
tral contacts will release. Due to the release of
relay dRHD, its contact 121 in the circuits for
supplying alternating current to the transformer

§TT is open, but as it is assumed that signal
ELA or £IB has not been cleared the relay

ELRCGP remaing picked up and its -contact (18
maintainsg the supply of energy to transformer
2TT and thus maintains the supply of alternat-
ing current to the -rails of all of the track sec-
tions in the single track stretch. Accordingly,
the indication means on a motor car present any-
where in the single track stretch -will provide -an

of the-track sections to there- -
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indication that it is safe for the car to remain

- on the track rails.

Even though a westbound train has approached |
the entrance end.of the single track streteh, it is
evidently safe for the motor car to remain on the
rails of the single track stretch when the head

. block signals £LA and 4L.B governing entrance of

10

a, westbound train into the track stretch are held

at stop so as-to prevent the approaching west-
bound train from .entering the single track

stretch.

15

20

motor car present anywhere

If the approaching Westbound train should
over-run the head block signal 4LA or 4LB and
enter the single .track stretch without authority,
it would, as hereinafter.explained, cut.off the sup-
ply .of alternating .current to the .entrance end
of the stretch.and thus . cut off the supply of al-
ternating current to .the ftrack rails throughout
the . stretch .so that the indication means on a
in the stretch
would then warn the operator .of .the motor car

- of the approaching train..

25

39

40

40

(oY

At this time, as i1f is assumed that the way-
side signal system has been set up for west-
bound trafiic, the head block .signals 2RA and
2RB, which govern.entrance.of eastbound .traffic
into the siretch, are held.at:stop and cannot be
cleared. Hence eastbound trains are -prevented
from entering the single .track stretch, and it is
only necessary to protect the.operators of motor
cars from approcaching westbound trains.

When front-contact :{-12 of relay 4RHD releases,

~itdnterrupts the circuit previously :traced for the

primary winding .of transformer 3TT, and as a
result, the supply .of -alternating :current to the
rails of the detectar track section -37T is.cut o
Since energy is-no longer supplied to the. prlmary
winding of transfoermer -3—ITT, there is no al-
ternatine current induced in the secondary wind-
ing of the transformer, and.-as a result no-alter-
nating current is supplied to .the rails of section
1T at-this . time.

Accordingly, a motor car -moving .through the
stretch from left to right, receives alternating
current from the -track sections .of the single
track -stretch including section 67T, but when the
motor car advances -into sections 3T and 1T, no
alternating -current -will be -received from the
section rails, -:and the apparatus on the motor
car will -indicate that a -train is approaching, so
that -the operator.can remove the car from the

-~ rails.

7.0

[ T
it}

“When -the approachmg westbound train enters

section 17T, track relay 1TR releases and its
front contact {44 interrupts the supply of -steady

alternating current to transformer 51T, and
alternating current is now recurrently supplied -
0 transformer 6TT over the circuit including

contact 11§ -of -flasher relay-4CT. Asa result, im-
pulses of -alternating current-are recurrently sup-
plied to-the rails of section &T, and through the

transformer -5—6TT to the rails of section LT,
and are rectified and supplied to the winding of
relay 8ZR. As previously -explained, the relay

» AZR -is of the slow release type, and 'will not re-

lease its contacts at this time. As a resuilt, the
suppely of alternating current energy to trans-

former &7TT is maintained at -this -time.

From the foregoing .it-will be seen that, at this
time, the apparatus on a motor car moving from
left to right -will receive steady alternating cur-
rent until ‘the motor car -enters section 27 and
8T, ot which time the recurrent impulses-of alter-

nating current will -cause the apparatus -on ‘the
‘meotor:car to operate periodically, to-thereby warn
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the operator that g ftrain is approaching, but is
not yet in dangerous proximity to the motor car.

It will now be assumed that the central office
operator causes a control code to be transmitied
1o field station 3—& t0o clear signal SLA and
thereby authorize the approaching westbhound
train to enter the single track stretech. This con-

trol code causes the contacts of relay 4LHSR to

be operaied to thelir reverse or rignt hand posi-
tion. On reversal of the contacts 58 and 53 of
relay ALHSR, energy is supplied from terminals
B and C of the local source to the winding of
signal 41.A over the circuit comntrcolled by neutral
and polar contacis of relay 4D, and by con-
tacts 90 and 91 which are governed in accordance
with the position of the track switeh 3IW and of
the conirol relay therefere so as to establish the
circuit of signal 4L.A when and only when the
track switch and its conftrol relay are in their
normal position. As shown, the switch $W is in
its normal position and the polar contacts of the
line relay 8LHD are in their normal position so
that energy 1s supplied to the winding of signal

41.A to cause it to display its green of piroceed

indication. When signal 4L:A clears, the circuif
of relay LRGP is interrupted and its contacts
reiease. When front contact {19 of relay 4RGP
releases, the supply of alternating current is cut
off from the primary winding of transformer 8TT,
since contact 121 of relay 4RHD is already re-
leased. Accordingly, the supply of alternating
current to the rails of section 87T is interrupted,
and the supply of alternating current through
transformer 5—5T'T to the rails of seetion 5T and
over the circuit previously traced to the primary
winding of transformer §Z7T is interrupted. As a
result, energy ceases to be supplied to the winding
of relay 6ZR, and its contacts release. When con-
tact 132 of relay $ZR releases, it interrupts the
circuit previously traced for supplving aliternat-
ing current to the primary winding of trans-
former 4TT, with the result that alternating cur-

rent is no longer supplied to the rails of section

4T, and therefore ceases fo be supplied over the
rails of section 4T to the first winding of trans-
former 2—A4TT, so that alternating current is no
longer supplied from the secondary winding of
transformer 2—A4TT to the rails of section 27T.
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From the foregoing, it will be seen that when -

the signal &T:A is cleared for an approaching
train, and the train has caused relay 4RHD to
be released, the supply of alternating current is
cut off from the rails of all of the sections in the
single track streteh, so that a motor car traveling
through the streteh does not receive alternsting
current and the indication apparatus carried by
the car thereby informs the operator that a train
is approaching. |

In the event the central office onerator clears
signal 4L A Dbefore relay ARHD is released by the
approaching train, relay ALRGP will release, but
the supply of energy to transformer §TT will be
maintained by front contact 12! of relay 4RHD
and switch correspondence contact {22. When
the signal 21, at the right hand end of the pass-
ing siding PS is cleared, or when the approaching
train enters section {T gt the right hand end of
the siding, relay 4RHD releazes and the supply
of alternating current to transformer 8TT is cut
off, with the results desecribed above.

If a westbound train occupyving the side track
approaches signal 41.B, the supply of energy to
transformer 6TT will continue as long as signal
ALB remains at stop, but when the switch 3W is
reversed prior to clearing signal 4I.B, contact

60

65

60

656

70

75

12

§22 is opened, so that when signal 4L,B is cleared
and relay 4LRGP releases, its front contact 119
interrupts the supply of energy to transformer
6TT and, although front contact 121 of relay
dRHD is closed, contact 122 interrupts the cir-
cuit so that no energy is supplied to transformer
6TT at this time. |

Accordingly, it will be seen that the motor car
operator will be provided with a clear indication
until such time as traffic eonditions require the
clear indication to be cancelled.

When signal 41L.B is cleared, and also when sig-
nal 4LLA is cleared and relay 4RHD is released
because of the approach of a westbound train
onn the main track at the right hand end of the
single track stretch, the supply of alternating
current to the primary winding of transformer
I'TT, Fig, 1A, at the left hand end of the single
track stretch is maintained by the circuit previ-
ously traced, and accordingly, alternating current
is supplied to sections T and 8T, at the left, as
previously described. It will be appa,rent thera-
fore, that an eastbound motor car traveling
through sections 8T and {'T will have its indica-
tion apparatus energized until the motor car en-
ters the first section 2T of the single ftrack
stretch, when the absence of alternating current
will cause the apparatus on the motor car to in-
dicate that a train is approaching the opposing
entering signal gt the right hand end of the sin-
gle track stretch.

When g westhound train accepts signal 4LA or
£T.B and enters the detector track section 3T,
the track relay TR releases to interrupt the cir-
cuit of relay 4LHD, while a contact of relay 3TR
interrupts a circuit of the slow release relay §7T1
After release of relay 3TR and prior to release
of relay 3TP, energy 1s supplied over back con-
tect 12 of relay 3TR and front contact 13 of relay
3TP to the lower winding of relay 4LHSR and

moves the relay contacts 8 and 59 to their nor-

mal positions in which they interrupt the circuit
of signal 4L.A to prevent reclearing of signal 4L A
unless the contacts of relay ALHSR are reversed
by a control code transmitted from the office.

When signal 4LA displays its stop indication,
relay LRGP is energized and its front confact
t{89 in the circuit for the primary winding of
transformer 8TT is closed, but this circuit is in-
terrupted at this time by front contact {25 of
relay 3aTR. It follows that when the train enters
the stretch and refurns signal 41A to stop, alter-
nating current is not supplied to the rails of the
track stretch in advance of the train and conse-
guently the indication means on g motor car
present in the single track stretch will display
its danger indication.

As the westbound train advances into sections
6T and 5T, the track relays §TR and 5TR release
to Interrupt the line wires 48 and 41t and thus
meaintdin relay ALHD deenergized. Fronis con-
tact {7 of relay 6TR additionally interrupts the
circuit for the primary winding of transformer
67T, and front contact 129 of relay 5TR inter-
ruptis the circuit for connecting the primary
winding of transformer 6ZT fto the rails of sec-
tion 5T.

When the rear of the train vacates section 37,
the track relay 3TR picks up, and its front con-
tacts again establish a circuit for relay 4RHD,
and its contacts pick up.

When the rear of the train vacates section 67,
track relay 8TR, picks up, and its front contact
1{7 completes the circuit for the primary wind-
ing of transformer &1 5o that alternatving cur-
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rent is supphed to the rails of section 6T. As-a
result, a motor car following the train under .dis-
cussion will receive alternating current from tne
rails of section 6T as the frain progresses so the
motor car operator may safely follow a {raln
through the stretch. However, the shunting ei-
fect of the wheels and axles of the train prevents
the alternating current from reaching the rails
ahead of the train. |
When the train enters section éT the track 10
relay 8TR releases and energy is supplied to relay
6L.SR over the circuit which includes back con-
tact 80 of relay 4TR and front contact &5 of re-
lay 6LPC. Accordingly, relay 8LSR picks up.and
establisheg for itself a stick ecircuit which is effec~ 15
tive as long as either relay EITR or rela y SLPC is-
released.
- On release of relay 4TR '*the supply of energy
over line wires 23 and :2& to the mechanism for
signal 6L is cut off and the signal displays ils stop 20
indication and interrupts the circuit of relay
GLPC and it releases so that energy of reverse
'polarity is supplied to the line wires 40 and §¢
ver back contacts 43 and 42.0of relay §LPC, front
contacts of relay 8LSR, and back contacts G aud 25
Y of the mechanism for signal 6R. |
When relay 4TR releases and interrupts the
circuit for signal 8L, the series approach reiay -
2L.AR, Fig. 1A in that circuit releases and opens
its contact 142 which cuts off the supply of alter- 30
‘natineg current frecm the primary winding oi
transformer. {TT so that diternating current is
no longer supplied to the rails of :section {TT and
is' no longer supplied over the rails of section T

- to the winding of transformer {—87T7T. As a r=2- 85

sult, alternating current is no longer suprlied io
the rails of section 87T.

Tt will be seen, therefores, that whr._,n a We .-,T,__
bound train advances into section £7T the supbly

of alternating current to the rails of sections {T 40

and 8T in the main track portion ‘beside the
passing siding PR in advance of the train is cut
off so that the indication means on a motor car
- present in either of these sections will warn of

the .approach of the train, 393

“When the westbound train vacaies sections ET
and 5T, the frack relays TR and $TR pick up
and complete the circuit for the line wires 48 and
A1 and energy is supplied to relay 41.HD to pick

tacts to their right<hand or reverse position, so
that, if the contacts of relay 4LESR are reversed

to clear signal &L:A, this signal will dlspla,y its
vellow or caution ‘indication.

{{t in the cireuit for supplying .energy to the
primary winding of transformer -3TT 15 agam
closed. | |
Additionally, when relay 3%TR ';pxcks up, its r
front contact 128 establishes the -circuit which 6
includes back contacts 127 and {28 of relay 5LPC
for connecting the secondary winding of trans-
former 5TT to the rails of section ?T. However,
at this time, no energy is supplied to relay 6ZR

and its contacts are released. Contact 18! inter- 62

runts the supply of energy to the primary wind-
ing of transformer EBTT, and contact 132 of
relay 6ZB8 interlupts the supply of energy to the
primary winding of transformer 4TT. ’

When the westbound train occupies section 2T, 70

track relay 2TR releases and its contacts adch- |
tionally inverrupt the line circuit for signal &L

and also interrupt the cireuit for the pmma;y
- winding of transformer 27TT.

When the train vacates section 4T, track relay .~
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4TR picks up, and its front contact 138 agam_'
connects the secondary winding of transformer

&TT across the rails of section 4T. However, at |

this time relay G6LPC is released, so that energy
is not supplied from the rails of section 5T to

relay 6ZR, with the result that contact 132 of
- relay 6ZR continues to interrupt the circuit for .
- the primary winding of transformer 4TT. Ac-

cordingly, -at this time alternating. current is not
supplied to the rails of section 4T. | g __
If signal 2L is now cleared to permit the West-_*

~bound ‘train to pass out of the single ftrack

stretch, the train may advance into section 1T,
so that relay 1TR releases and in turn, releases
relay 2LHD, contact 145 of which further inter-
Tupts the circuits for supplying aluernatlng cur-
rent to the rails of sections T and 8T.
When signal 2L ds cleared, relay LRGP re-

leases, and, .as will be clear by placing Fig, 1C

at the left of Fig. 1A, the release of relay 2LRGP

-opens the circuit for the signal control relay

ARHED for the opposing signal at the left hand

end of the passing siding. Relay 4RHD releases
and by opening its contact {42 cuts off the supply

of alternating current from the rails of sections
3T and 1T of the stretch of main track adjacent
the passing siding. |
- When the frain vacates the smgle trac k block
so that relays {TR and 2TR pick :up, current is

supplied over line wires 23 and 24 to the mech-

anism for signal 8L, to.cause it to display a permis- -
sive indication and to establish the circuit of -
relay 8LPC so that it picks up to release relay
§L.SR and to cause current of normal polarity to
be supplied to the line wires 48 and 4i. This
current keeps the neutral contacts of relay 4LHD
picked up and moves the polar contacts of the
‘elay to thelr left hand .or normal position so
that if the signal 4L.A is again cleared for a
following train, the signal will dlsplay its green |

- Or proceed mdmatlon | |
When relay SLPC picks up, its front contacts o

{27 and 128 again establish the circuit pr Ewously.“

traced for connecting the primarv winding of

transformer 62T across the rails of section 5T.
Accordingly the alternating current supplied
over the rails of section 8T energizes the relay

BZR through the transformer 6ZT and the recti-

| - fier RZK. When contact {32 of relay 8ZR picks
up ifs neutral contacts and move ifs polar con- -

up, it establishes the circuit for the primary
winding of transformer 4TT, with the result that
alternating current is again supplied to the rails
of section 47T, and through the umnsformer

12—ATT to the rails of section 2T.
When relay 4LHD picks up, its front contact Do

When the train ~vacates section {T a,nd.' the
track relay {TR picks up, its front contacts in

the circuit for relay 2LHD again close, but relay
2LIID remains deenergized because relay 8TER .
Jisreleased due tothe occupancy of section 8T by

the train, As a result, no alternatving current is
supplied to the rails of section T at this time,
since the -circuit for the primary winding of

~ transformer {TT remains interrupted by contact
145 -of relay 2LHD. ‘When relay TR picks up
and energy is again supplied over the line wires -

23 and 24 to the mechanism for Signﬂl 6L, -
relay 2LAR again kecomes energized and its

contact 142 in the c11*cu1t for transformer (TT is

closed.
When the westbound tram tunder discussion

progresses further, and: vacates section 8T of the

single track block at the left, relay 2LHD will

- again ‘be -energized, and when its contact {43

picks up, energy is supplied to the primary wind-
ing of transformer I'TT, and as a result, alternat-
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ing current is supplied to the rails of section (T
and through the ftransformer (—8TT {o the
rails of section 8T. The system is now in the
condition originally described.

It will now be assumed that the operator at
- the control office desires to set up the system for
a train movement ifrom left to right. Accord-
ingly, control codes are set to field stations {—2
and 3—4 and relay 2WFSR is operated to its
reverse position and relay 4EFSR is operated to
|1ts normal position.

As explained above, when the traffic relays
- ZWEFSR and &¢EFSR at the opposite ends of the
single track stretch are positioned for west-
bound traffic, energy is supplied to the reversible
line ecircuits which control the wayside signals
at the west or exit end of the stretch and is
cascaded or repeated to the east or entrance end
~of the stretch. In addition, the supply of alter-
nating motor car indicator control current io
the track rails is governed by the traffic relays
dWESR and 4EFPSR in such manner that when
the streich is set up for westbound trafiic, alter-
nating current is supplied to the track rails at
the east or enftrance end of the stretch and is
cascaded or repeated to the WESt Or exit end of
the stretch.

As herelngfter explained, when the trafiic re-
lays EWIFSR and 4EFSR are positioned to estab-
lish eastbound trafiic in the single track siretch,
energy is supplied to the reversgible line circuits
for governing the wayside signals at the east
end, which therefore becomes the exit end, and
the west end then becomes the entrance end.
Similarly, when the traffic relays 2WFSR and
dETSR are positioned for eastbound trafiic in the

&Y
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track stretch, the supply of alternating current

to the rails of the sitretch is transferred from
the east to the west end of the stretch so as to
be supplied at the new entrance end of the streteh.

In order to cause the trafiic relays 2WFSR and
- 4EFSR to change the signaling system from west-
bound to eastbound {raffic, the contacts of relay
SWIFSR are moved from their normal to their

reverse position and the contacts of relay 4EFSR

‘are moved from their reverse to their normal p051-—
tion.

- On movement of the contacts of relay 2WEFSR
to their reverse position, the supply of current

t0 llne wiresg 223 and 24 is cut off and these wires

are connected te relay 2RHD. When the supply
of current to wires 23 and 24 is cut off, the signal
EL goes to stop and interrupis the supply of cur-
rent to relay GLPC and it releases to cut off the
supply of current to line wires 40 and 41, and to
interrupt the pick-up circuit of relay §L.SR to in-
sure that it remains released. When the supply
of current to line wires 48 and 41§ is cut off, the
relay 4LHD releases, if it ig not already released
because of interruption of its circuit due already
- because of interruption of its circuit due to
-movement of contacts 589 and 51 of rela,y §EFSR
to their normal position.

When the contacts 80 and 51 of relay 4EFSR
move to their normal position, current of one
polarity or the other is supplied to line wires 40
and 41 through the winding of relay 4RAR. The
polarity of the current supplied to wires 40 and
41 is governed by contacts of relay ARPC, which
is controlied in the usual manner in accord-
ance with the indication displayed by signal 4R.
- The current supplied to line wires 40 and &1
feeds over back contacts of relays LPC and
6L.SR to the mechanism for signal 6R and con-
ditions this signal to display an appropriate in-

40)
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dication, while the contacts of the signal mech-

anism establish a circuit for relay 6RPC and
1T picks up to establish a circuit for supplying
current of normal polarity to line wires 23
and 24.

The current supplied to line wires 23 and 24
1s supplied over reverse polar contacts 25 and 2
of relay 2WI'SR to relay 2RHD and picks up
its neufral contacts and moves its polar contacts

to their left-hand or normal position, so as to

enable current to be supplied over its contacts
to the mechanism {for signal 2ZRA when the con-~
tacts of relay 2RHSR are reversed in order to
clear signal 2RA for an eastbound train move-
ment. | |

When contacts of relay 4EFSR are operated to
their normal position, contact 123 interrupts the
circuit for the primary winding of transformer
OI'T, and as a result the supply of alternating
current from transformer 8TT to the rails of
section T is cut off. Accordingly, alternating
current is no ionger supplied from the rails of
section &T through the ftransformer 5—6TT to
the rails of section 5T, and as a result energy
ceases to be supplied to transformer 6ZT, and
through transformer 8ZT and the rectifier 6ZK
to the indicator control relay 8ZR, if it has not
already been cut off because of release of relay
bLPC. When relay 8ZR releases, its contact 132
interrupts the supply of energy to the primary
winding of transformer &TT, so that the supply
cf alternating current from transformer 8TT to
the rails of section 4T is interrupted, 1f it is not
alread interrupted because of picking up of relev
SRPC, and the alternating current supplied from
the rails of section 4T through the transformer
c—&'T'T to the rails of section 27T is also cut off.

Additionally, when the contacts of relay 4EFSR
operate to their normal position, polar contact
113 establishes a circuit including front contact
{47 of relay 4RAR for supplying energy to trans-
former 3TT.

When relay 8LPC releases, its contacts {27 and
{28 interrupt the circuit for connecting the pri-

-nary winding of transformer 6ZT to the rails of

section YT, and establishes the circuit for con-
necting the secondary winding of transformer
5TT to the rails of section 5T.

When signal 8R clears, the relay BRPC is en-
ergized and ifts contacts pick up, and its con-
tacts 136 and 139 disconnect the secondary wind-
ing of transformer 4TT from the rails of sec-
tion 4T, and connect the rails of section 87T to
the primary winding of transformer $Z7T.

When relay 2WEFSR reverses, its confact 140
establishes the circuit for the primary winding
of transformer 2TT, which cireuit is traced from
terminal BX, over front contact 148 of relay 8TR,
front contact 149 of relay 2TR, front contact 45!
of relay 2RRGP in multiple with front contact
152 of relay 2L.HD and correspondence contact
{29, reverse polar contact {48 of relay 2WPFSR,
over front contact 183 of track relay ITR, and
through the primary winding of transformer 2T7T
to terminal CX. As g result, alternating cur-
rent is supplied. to the rails of section 27T and
through the windings of fransformer 2—AaTT to
the rails of section 4T and over the rails of sec-
tion £T to the primary winding of transformer
6Z2T. The energy supplied to the primary wind-
ing of transformer 6Z7T induces alternating cur-
rent in the secondary winding of the transformer

- which is rectified by the full-wave rectifier 8ZK,

and is supplied to the winding of the indicator
control relay 8ZR. When relay 6ZR picks up, it
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establishes a circuit including back contact EM*

of relay BLPC for the primary winding of trans-
former 5TT. As a result, alternating current is
supplied to the rails of section 3T and through
the windings of transformer 56T to the rails
of section 8T. As prevmuqu explained, the supply
of energy to the primary winding of transformer
67T is cut eFF bv polar contact {23 of relay AETSR
which now occupies its rnormal position.

When traffic relay 2WIEFSR reverses its cen-
tacts, the supply of current to the winding of

relay 2LAR is interrupted and relay 2LAR re-

leases so that its front contact 142 interrupts
the ecircuit for the primary - wmdmg of trans-—
former. iTT

It will be apparent that altematmg eurren*
is now supplled at the entrance end of the single

track stretch, and is cascaded from the west or-
entrance end of the stretch to the east, or the

exit end of the streteh, in a manner similar to
that originally described for westhound traffic,

" g0 that altermating current is supplled to each

section in the streteh.

- Although the supply of alternatmg current is
mterrupted for g, short time while the direction
of traffic is be mg changed, this interval is usually
short enough so that the motor car operator is
not likely to remove the car from the track be-
fore the alternating current is agam supplled to
the rails.

The operation of the eqmpmen_t when the east-
bound signals 2RA or 2RB are cleared, and
when an east-bound train moves into and

through the stretch is similar to that descmbed |
above for the westbound direction, and a de- 3

tailed description of the operation under such
circumstances is considered unnecessary. o
From the foregoing it will be seen that my

18

opera,tors of the cars are warned in. ample tlme to
remove the car from the track. .

Referring to Figs. 2A, 2B and 2C of the draw-
ings, there is shown a modlﬁcatlon of my in-

vention which T may employ. The wayside sig-

naling circuits are substantially the same as
shown in Pigs. 1A, 1B and 1C and a detailed

~explanation of their arrangeme.ut a,nd operatlon

10
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is not considered necessary.

Each of the track sections in Flgs 2A, 2B and
2 is provided with a track transformer TT
having its secondary winding connected across
the raiis at the track relay end of the sectlon

“and the track battery TB located at the other

end of the section has & reactor in series there-

with to limit the flow of a,ltelnatmg current
through the battery.

in addition, a supplementary two—w:re line

‘cireuit is provided, which extends the length of

the single track stretch. This supplementary.
line circuit is goverhed by the traffic relays
2WESR and 4EFSR at the opposite ends oi the
streteh in such a manner that it is supplied with

- energyv alb the entrance end, in accordance with

- is also governed by traf

invention provides means for at times supplying

alternatineg current to the rails of each section

4{)

on g stretch of smgle track railway through which

traf
" nating current is supplied to the sectlon at-the
- entrance end of the stretch and is cascaded
through the track sections to the exit end of
the stretch. When a train approaches and the
signal authorizes entrance of the train into the
stretch, and when the train moves through the

ie may move in either direction.  The alter-

the direction of trafiic estabhshed by these re-
lays.

Murthermore, as heremafter explamed the sup- -
ply of energy to the supplementary line eircuit
ie conditions in the track
stretch approaching the ends. of the single track
streteh with which the lme elrcult is associated.

Indicator control relays are connected across
the supplementary line circuit at locations where
it is desired to supply alternating current t’o the
track sections in the single track streteh.. The
supplementary line circuit for the indicator con-

trol relays is carried over front contacts of each

of the track relays for the track sections in the

‘single track stretch for purposes hereinafter ex-

plained. -

The supply of. alternatmg current to the raﬂs
of the frack sections in the main track portions
beside the passing sidings -is governed by the
relays which govern the signals controlling en-
trance of traffic into these track sections. _-

- The system of Figs. 2A, 2B and 2C is shown
in the condition which it assumes when the track

- streteh is vacant, the head block signals are all

stretch, the supply of alternating current is cut

e

sequently, is cut off throughout the stretch and
remains cut off in advance of the train as the

off at the entrance end of the stretch, and, con- :

train. moves through the stretch. Alternating

current is again supplied to the sections in the
rear of the itrain after the train has advanced
 a predetermined distance from the section.
Additionally, alternating current is supplied
to the rails of the sections of main track ad-
jacent the passing siding during the time that
the signals governing the entrance of trains into

these sections are at stop and no train 18 oc-

cupying any of the sections. When a train is

‘authorized to proceed through these sections, -

the alternating current .is cut.off from the rails
ahead of the train and after the train has va-
cated the sections, alier natmg current is again
supplied to the rails of the sectmns in the rear
of the train.

Accordingly, it will be apparent that motor
cars equipped with apparatus responsive to the

oy |
b

$

(D

set up as required for westbound traffic.

at stop, and the reversible signal c:.rcults are

At this time current is supplied to the line
wires {87 and 158 of the supplementary line
circuit at the east end of the stretch, where
contact {88 of traffic relay 4EFSR, Fig. 2C is

5 reversed to connect the supplementary line wire

{187 to terminal B of the local source of cur- '
rent over front contact {82 of relay LRGP and
front contact 163 of relay 4RHD in multiple,

and line wire (58 is connected to terminal C -

of this source at contact {88 of relay 3TR. -Since
all of the track relays are picked up, it will be
apparent from the drawings that each of the
indicator control relays ZWKR, 2EKR, SKR,

AWKR, and 4EKR are energized at this time.

The primary W1nd1ng of transformer (TT, Pig.
2A, is euppued with energy over a circuit ex-
tending to terminal B of an alternetlng cur-
rent source at frent contact 165 of relay 2WKR,

~and the primary winding of transformer 27TT

76

 presence or absence of alternating current in

 the rails over which the motor cars operate will
be provided with information as to traffic con-

ditions in the streich, so that on the approach
the stretch the 7

of a train authorized to enter

- cuits inecluding fI’Oﬂ'i} contacts {89 and

ii!

is. supphed with energy over a circuit extending

to. terminal BX at front contact 167 of relay

cEHXR. . The 11}1’11’1’1&137 windings of transformers
ATT and 5TT sre supplied with energy over cir-

[12 of

13,33 4TR and TR, espeetrzely, which extend
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_t@ terminal BX at front contact 170 of relay
6KR. The primary winding of transformer ¢TT
is supplied with energy at this time over a con-
nection to terminal BX at front contact 1714
of relay 4WKR, and the primary winding of
transformer 3TT is connected to terminal BX
at front contact 1715 of relay 4EKR. In addition,

the primary winding of transformer TTT is sup-

plied with energy over a ¢ircuit including front
contact {17 of relay 4RHD and extending to ter-
minal BX over froni contact 1718 of relay 4LHD
in multiple with a normal polar contact {19 of
relay ARHSR, and the primary winding of trans-
former 8TT is supplied with energy over a cir-
cuit including front contact {81 of relay 2LHD
extending to terminal BX gver front contact (82
of relay ¢RHD in multiple with a normal polar
contact i83 of relay 2LLHSR.

Accordingly, it will be apparent that at the

time, alternating current is supplied to the rails
of each of the track sections in the single track
stretch and in the main frack stretch adjoining
the passing sidings so that a motor car moving
through the stretch at this time will receive al-
ternating current from the rails of each section,
thereby indicating that it is safe for the car to
he operated in the stretch.
- It is now assumed that the operator desires to
clear the westbound head block signal 41.A to
authorize an approaching westbound train to
move through the stretch from right to left. Ac-
cordingly, a control code is sent from the office
to field station 3—£& to reverse relay 2LHSR.
When signal 4LA clears, the cirecuit for relay
4ALRGP is interrupted, and its contact 152 opens,
but current continues to be supplied to the sup-
plementary line wires 157 and 158 over front con-
tact {63 of relay dRHD. When the train ap-
proaches within the control limits of relay ARHD,
and enters section 1T, as shown by placing Fig.
2A at the right of Fig. 2C, or when the supply
of energy to relay 4RHD is cut off as a resulb of
clearing the westbound entering signal 2L, relay
dRHID releases and its front contact {11 inter-
rupts the supply of energy o the primary wind-
ing of transformer TTT, and as a result, the sup-
ply of alternating current to section 1T is cui
off. .

In addition, when relay dRHD releases its front
contact {63 interrupts the supply of energy to
supplemental line wires {57 and {58, and the in-
- dicator control relays 2WKR, 2EKR, 6KR, i WKR,

and 4EKR are deenergized and their contacts re-

lease, thereby interrupting the supply of alter-
nating current to the rails of sections T, 2T,
3T, 4T, 5T and 6T.

It will be apparent that a motor car moving
over any of these sections will receive no alter-
nating current at this time, thus indicating the
approach of g train.

When the westbound train passes mgna] AL.A
and enters section 8T, track relay 3TR releases,
and as a result, signal LA is restored to stop and
the contacts of the signal control relay 4LHSR
are restored to normal. When signal 4LLA is
restored to stop, the circuit for relay 4LRGP is
established and relay 4LRGP picks up. Contact
162 of relay LRGP is again closed, but since the
contacts of track relay 3TR are released, no

energy is supplied over the supplemental line
circuit to the indicator control relays and they
remain released.

When the train advances into sections 6T and

8T, relays 6TR and 9TR relegse and further in-

1}
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‘terrupt the supply of enersy to the supplemental

line wires 187 and (38. | |

When the frain vacates section 3T, relay 3TR
picks up, and relay 4RHD is again energized.
When relay 4RHD picks up, energy is supplied 1o
the primary winding of fransformer TT'T by the
circuit which includeés front contact 177 of relay
ARHD and normal polar contact {78 of relay

ARHSR, so that alternating current is again sup-

plied to the rails of section TT in the rear of the
westbound train.

At this time, that is to say, when relay 3TR
picks up, a cucmt is established for energizing
relay dEKR extending from terminal B at re-
verse polar contact 180 of relay 4EFSR, over front
contact 162 of relay 4LRGP, and front contact
183 of relay dRHD in multiple, over front con--
tact 185 of relay 3TR through the winding of
relay 4EKR to terminal C.. When relay 4EKR
picks up, its contact 175 completes the circuit for
the primary winding of transformer 37T so that
alternating current is now supplied to the rails
of section 3T. |

Although when relay 3TR picks up connec-
tions are established for supplying energy to
the right hand or east end of the supplementary
line wires {57 and {58, the circuits which include
these wires are interrupted by contacts of the
track relays of the occupied track sections so as
to prevent the supply of energy to the indicator
control relays governing the supply of alternat-
ing current to the rails of the sections occupied
by the train or in advance of the train. Ac-
cordingly, the supply of alternating current to
the occupied sections and to the sections in ad-
vance of the train continues to be interrupted
so that the indication means on a motor car
present in one of these sections will dlSplay a
danger indication. -

When the train advances into sectmns 47T and
2T, relays 4TR and 2TR release to fur ther inter-
rupt the circuits which include the line wires
15T and 158.

When the train vacates section 6T, relay 6TR
picks up and energy is supplied to relay sWKR
over a branch of the circuit for relay 4EXKR which
includes front contact 185 of relay 3TR, the

winding of relay 4WKR, front contact {81 of

relay 6TR, and extends to terminal C at front

contact 188 of relay 3TR. When relay 4WKR
picks up, its front contact (T4 completes the cir-

cuit for the primary winding of transformer
6'T'L, so that alternating current is supplied to

‘the rails of section 6T.

As pointed out above, the contacts of the track
relays of the gecupied sections prevent the Sup-
ply of energy over the supplementary line cir-
cuit o the other indicator control relays and they
remaln released to prevent the supply of alternat-
ing current to the associated sections.

When the train vacates section 5T, relay 5TR

'pifzks up, and energy is again supplied over the

supplementary line wires (57 and (58 to relay
6KR. Additionally, front contact 172 of relay
9'TR. is closed so that alternating current is again
suppilied over front contact {70 of relay 6KR to
the primary winding of transformer 5TT, and as
a result, alternating current is supphed to the
rails of section 5T.

Although front contact 179 of relay KR is
picked up, energy is not supplied to the pr imary
winding of transformer 4TT since contact 189 of
relay 4TR remains released as long as the train
occupies section 47T.

11 signal 2L is now cleared to permit the train
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to leave the smgle track stretch relay 2LHSR,
Fig. 2A, will be reversed, and its normal pele_r
contact {83 will interrupt the circuit for the pri-
mary winding of transiormer 81T, so that al-
ternating current will not be supplied to the rails
of section 8T. -

In addition, when signal 2L is cleared, relay_ |

LRGP is released and causes release of the op-

posing signal control relay at the other end of
‘the passing siding, corresponding to relay §RHD
as shown by placing Fig. 2C at the left of Fig. 24,
thus cutting off the supply of alternating cur-

rent from the rails of section 1T in the stretch

of main track adjacent the passing siding.
When the train passes signal 21, track relay
ITR releases and relay 2LHSR is restored to its

normal p051t10n However, the contacts of relay

I TR now interrupt the circuit for relay 2LFID

22

‘current is eut off from the tails of each sectmn -_
in the stretch upon the approach of a train
authorized to enter the ftrack strétch,

| and con-
tinues to be interrupted during passage of a

‘train through the stretch. In addition, this mod-

ification is arranged so that alternating current
is supplied to the rails of each section in the

 stretch when the rear of the train vacates the
section, Accordingly, on the approach of a train

10

15

and its contact 181 releases to further interrupt

the circuit for the primary winding ‘of trans-
former 8TT, so that the supply of alternating cur-

‘rent to the rails of seetmn BT contmues to be

interrupted. |
Addltmhe,lly when relay (‘TR releases, 1te iront
contact 18! further interrupts the supply of

energy over the supplementary line circuit to re-

lay 2WEKR, with the result that relay 2WKR re-

20

mains released and prevents the supply of al-

ternating current to the rails of section (T.

When the rear of the train vacates section :

4T, contact 169 of relay 4TR picks up, and since
contact 1710 of relay §KR is picked up, energy

1Is now supplied to the primary winding of trans- -
former 4TT with the result that alternating cur-~.

rent is again supplied to the rails of section 4T.
When the rear of the train vacates section 2T,

track relay 2TR picks up, and its contacts 183

and {94 again establish the connection between
relay 2EKXR and the supplementary line wires {57

and 158, so that energy is subplied to the wind- ¢

ing of relay 2EKR. Accordingly, its contact {87

picks up with the result that energy is again sup-

plied to the primary winding of transformer 2T7T
SO that alternating current is enpphed to the rails
of section 27T,

When the train vee&tes SBCblOIl I'T, tr ack relay
TR, picks up and its front contact 18(1 again
establishes the connection between the supple-
mentary line wires {57 and {58 and the winding

of relay 2WKR, so that relay 2WKR is energized.

When contact 165 of relay 2WKR picks up, en-
ergy is again supplied to the primary winding
of transformer {TT and as a result, alternating
current is again supplied to the ralls of Sec-
tion 1T,

When the train advances beyond the control
limits of relay 2LHD, relay ZLHD will be ener-
cized and its neutral contact {81 will again es-
tablish the circuit for the primary winding of
transformer 8T'T and as a result alternating cur-
rent will be supplied to the rails of section §7T.

The system is now restored to the condition

authorized to enter a streteh, the

to display its warning mdlcatlon
that trains will net interfere with operation of

operators of
motor cars moving through the stretch will be

warned in ample time to remove the car from

the rails and the supplementary signaling sys-

tem also provides protection for following moves

made by motor cars after the train has passed.
On the other hand, the approach of a train not
authorized to enter a stretch does not 111terfere :

‘with the supply of alternating current to the rails.

of the etretch and hence does not cause the .in-
chcatmn means on a motor car in the stretch

ThlS msw"es

the motor cars unlese the trams are a haze,rd
to the motor cars.

Although I have herem shown and descrlbed -
only two forms of epparatus embodying my in-
vention, it is to be understoocd that various

C he,ngee and modifications may be made therein

within the scope of the appended claims without

eepe,rtlh,:, from the spirlt and scope of my mven-'
tion. .

- Having thue deecrlbed my J.m*emmn what T

- claim is:

1. In g, Supplemente,l elgheﬂlﬂg eystem for gov-

; ' erning indicators on special railway vehicles hav-
ing insulated wheels and provided with indica-

tion means responsive to control current supplied

to the rails over whleh the vehicle operates, the

combingtion comprising a stretch of T&IIW&Y track
through which traffic at times moves in a selected

- direction, the rails of sald track stretch being di-

vided mto a plur ehty of track sections, ee,ch of
said track sections being provided w1th a track
circuit including a source of current and a track

relay responsive thereto but not to said control
current, a control circuit comprising a line eir-

g cu1t extendmg the length of the stretch and hav-

60

originally described. Since the circuits are sym-

metrical, the operation of the eguipment for a
movement of an eastbound irain through the
stretch is similar to that described above for a
westhbound train movement and a detailed ex-
planation is considered unnecessary.

From the foregoing it will be apparent that
the arrangement of apparatus embodying my
invention as shown in Figs. 2A, 2B and 2C op-
erates so that alternating current is normally
supplied to the rails of each section in the single

track stretch and in the main track portions be-

side the passing sidings, and that the alternating

ing in series therewith front conteets of said track

relays, means governed by traffi

¢ conditions adia-

cent the entrance end of said stretch for supplying

energy to said control circuit at the entrance end
of said stretch, and means responsive to energy

supplied over seld line circuit for supplyving said

control current to the rails of each of SEle sec-
- tlons.

2. In a supplemehte,l signaling system. for a
stretch of railway track through which special
vehicles having insulated wheels are operated at -
times, said special vehicles being- equipped with
mdlee,tlon means responsive to the flow of cur-

rent of a distinctive character in the track rails,

said track streteh being divided into a vplurality

of successive track sections each of which is. Pro-
vided with a track circuit for detecting the pres-

‘ence of a train therein comprising a source of cur-
Tent connected aere_ee the rails of the section at
- one end and a track relay responsive thereto con-

nected across the rails at the other end, said
- track stretch being provided with a principal sig-

naling system comprising a system of reversible
circuits governed by said track reiays and by
mahue,lly controllable traffic governing means
located at each end of said stretch and eontrolhng
signals for governing the movement of trains into
and threugh sa,ld stretch in one d1rectmn QY the
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other as designated by said traflic governing
means, said supplemental signaling system com-
prising a line circuit extending the length of the
stretch and having in series therewith front con-
tacts of said track relays, means governed by
trafiic conditions adjacent the entering end of
said stretch and by said traffic governing means
for supplying energy to said control circuit at the
designated entrance end of said stretch, and
means for each of said track sections responsive
to energy supplied over said line circuit for sup-
plying current of said distinctive character to the
rails of such section for the control of the indica-
tion means on & special vehicle in such section.

3. In 2 supplemental signaling system for a

- streteh of railway frack through which special
- vehicles having insulated wheels are operated at
times, said special vehicles being equipped with
indication means responsive to current of a dis-
tinctive character in the track rails, said track
stretch being divided into a plurality of track
- sections and provided with a principal signaling
system for the control of train movements in-
cluding a signal at each end of the stretch and
a system of reversible circuits extending the
length of said track stretch for controlling said
signals in accordance with trafiic conditions In
said streteh, said principal signaling system also
including traffic control means at the ends of

said stretech manually governed from a central

office to condition said system of reversible cir-
cuifs to prepare said stretch for trafiic in one
direction or the other and thereby permit clear-
ing of the signal at the corresponding enirance
end of the stretch, and having signal control
means at each end of said stretch manually con-
trolled from said office effective normally to hold
the associated signal at stop and to clear the
associated signal only when said system of re-
versible circuits has prepared the stretch for traf-
fic in the direction in which said signal is at the
entrance end of the stretch, said supplemental
sisnaling svstem comprising supplemental con-
trol means at each end of said streteh for supply-
ing current of said distinective character to the
rails of each section in the stretch, means gov-
erned by the fraffic control means at each end of
the stretch for controlling the associated supple-
mental control means so that said current of dis-
tinctive character is supplied to the rails at the
entrance end of the streteh, and means governed
by the signal control! means at each end of the
stretch for controlling the associated supple-
mental conftrol means so that it is rendered inef-
fective to supply said current of distinctive char-
acter when said signal conirol means is operated
to clear the associated signal.

4. In a supplemental signaling system for a
streteh of railway track through which special
vehicles having insulated wheels are operated at
times, said special vehicles being equipped with
indication means responsive to the presence of
current of a distinctive character in the track
‘rails, said track stretch being divided into a plu-
rality of track sections and provided with a prin-
cipal signaling system including a signal for the
control of train movements at each end of the
streteh and a svstem of reversible circuits ex-
tending the length of said track stretch for con-
trolling said signals in accordance with trafiic

conditions in said stretch, said principal signal-
ing svstem glso including iraffic confrol means
at the ends of said stretch manually governed
from a central office to condition said system

&
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traffic in one direction or the other and thereby
permit clearing of the signal at the correspond-
ing entrance end of the stretch, and having sig-
nal control means at each end of said stretch
manually controlled from said office effective
normally to hold the associated signal at stop
and to clear the associated signal only when said
system of reversible circuits has prepared the
stretch for traffic in the direction in which said
signal is at the entrance end of the streteh, said
supplemental signaling system comprising sup-
plemental control means at each end of said
stretch for supplying said current of distinctive
character to the rails of each section in the
stretch, means for governing each supplemental
control means so that it is effective to supply
said current of distinective character to the rails
only when the associated traffic control means
designates the end of the stretch at which such
supplemental control means is located as the
entrance end of the stretch and so that each
supplemental control means is rendered ineffec-
tive when the associated signal control means is
operated to clear the signal governed thereby.

5. In a supplemental signaling system for a
stretch of railway track through which special
vehicles having insulated wheels -are operated
at times, said special vehicles being equipped
with indication means responsive to the pres-
ence of alternating current in the track rails,
said track stretch being divided into a plu-
rality of track sections and provided with a
principal signaling system including a signal for
the control of train movements at each end of
the streteh and a system of reversible circuiis
extending the length of said track siretch for -
controlling said signals in accordance with trafiic
conditions in said stretch, said principal signal-
ing system also including traffic conirol means
at the ends of said stretch manually governed
from a central office to condition said system of
veversible circuits to prepare said streich for
traffic in one direction or the other and thereby
permit clearing of the signal at the correspond-
ine entrance end of the stretch, and having sig-
nal conirol means at each end of said stretch
manually controlled from said office which nor-
mally holds the associated signal at stop and 1S
effective to clear the associated signal only when
said system of reversible circuits has prepared
the streteh for traffic in the direction in which
said signal is at the entrance end of the stretch,
said supplemental signaling system comprising
supplemental control means at each end of said
stretech for supplying alternating current to the
rails of each section in the stretch, means for
rendering each supplemental control means ef-
fective to supply said alternating current to the
track rails when the associated traffic control
means desienates that direction for frain move-
ments for which said supplemental control
mesns is at the entrance end of the stretch, pro-
vided either that the associated entering signal
is held at stop by its signal conirol means or an
approach section of track adjoining said en-
trance end of the stretch is not occupied by =
train. |

6. In a supplemental signaling system for a
stretch of railway track through which special
vehicles having insulated wheels are operated at
times, said special vehicles being equipped with
indication means responsive to alternating cur-
rent in the track rails, said track stretch being
divided into g plurailty of track sections and

of reversible circuits to prepare said stretich for 75 pr;}vided with a principal signaling system in-
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cluding g signal at each end of the stretch for the
control of train movements and g system of re-

- versible circuits extending the length of said

- track stretch for controllmg said signals in ac-

cordance with traffic conditions in said stretch,
said principal signaling system also mcludl_nﬂ

- said stretch which includes front contacts of the :

o

traffic control means at the ends of sald stretch

manually governed from a central office to con-

dition said system of reversible circuits to prepare
10

said stretch for traffic in one direction or the
other and thereby permit clearing of the signali at
the corresponding entrance end of the streteh,
and having signal control means at each end of
said stretch manually controlled from said office
‘which normally holds the dssociated signal at

stop and is effective to clear the associated signal

only when said system of reversible circuits has
prepared the stretch for traffic in the direction

in which said signal is at the enfrance end of the

stretch, said supplemental signaling system com-
prising supplemental control means at each end

of said stretch for supplying alternafing current

to the rails of each section in the stretch, means
for rendering each supplemental control means
effective to supply said alternating current to the
track rails when the associated traffic control
“means designates traffic in the direction in which
said supplemental control means is at the en-

26

comprising a lme circuit extending the length of

track relay for each track section in said stretch,
means for each of said sections responsive to en- -
ergy supplied over said line circuit for supplying
said current of distinctive character to the rails
of such section, and means governed by said sig- .
nal control means for supplying energy to said
line mrcuﬂ: at the end adjacent said signal. |
8. In a supplemental signaling system for g
stretch of railway track through which special
vehicles having insulated wheels are operated at
times, said special vehicles being equipped with
indication means responsive to the presence of
current of a distinctive character in the track

rails, said track stretch being divided into a plu-

rahty of track sections each of which is provided

| with a track circuit including a track relay for

20

trance end of the stretch, and means responsive = -

to the presence of an approaching train within a

30

predetermined distance at the end of the stretch

at which said supplemental control means is
effective for discontinuing the supply of alter-

nating current to the rails of the stretch pro-

vided the entering signal has been cleared 1o
authorize said train to enter the stretch.
~ 7T7. In a supplemental signaling system for a
stretch of railway track through which special
vehicles having insulated wheels are operated at
times, said special vehicles being equipped with
indication means responsive to the presence of
- current of a distinctive character in the track
rails, said track stretch being divided into a plu-
rality of track sections each of which is provided
with a track circuit including a track relay for
detecting the presence of g train therein, said
track stretch having a railway signal at one end
for governing the movement of trains into said
stretch, and having signal control means gov-
erned by said track relays for controlling said
signal in accordance with traffic conditions in
said stretch, sald supplemental signaling system

detecting the presence of a train therein, said
track stretch having a railway signal at one end

~for governing the movement of trains into said -
stretch and having means governed by the track -

relays for controlling said signal in accordance
with traffic conditions in said stretch, said sup-
plemental signaling system comprising a line cir-
cuit extending the length of said stretch which

includes front contacts of the track relay for

“each track section in said stretch, means for each

of said sections responsive to energy supplied over
sald line circuit for supplying said current of dis-
tinctive character to the rails of such section,

- means governed by said signal for supplymg en-

39
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ergy to said line circuit at the end adjacent said

signal when said signal stands at stop, and means

governed by occupany of a portion of the ftrack
adjoining said track stretch and constituting an
approach zone for said signal for also supplying
energy to said line circuit when said signal is
cleared provided said approach zone is not oC-
cupied by a train.
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