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This inveition velates to block signaling
systems for single track railroads, and more
particularly tosuch a system of the type com-
monly known as an absolute-permissive-block
Lenn.

In one type of such an absolute-permissive-
bloek systent, a normally energized direction-
al relay is employed for permitting follow-
ing train movements when energized ; and the

e object of the present invention is to provide
means for checking the operation of this di-
rectional relay. :

Other specific objects and advantages of
the invention will be in part apparent, and.
in part peinted out, as the description pro-
gresses. )

The accompanying drawing illustrates, in
a simplified and diagrammatic manner, part
of a complete A. P. B. gystem embodying the
ze-invention.

"This drawing shows the relays and the con-
trol circuits for two pairs of opposite inter-
mediate signals 1—2 and 3—4 between two
passing sidings. This will serve to show the

i prineiples and mode of operation of the in-
vention which can be applied to staggered in-
termediate signals and extended to provide
a complete block signaling system for any
number of passing sidings.

The streteh of signal track shown in the
drawing is divided into track circuit sections
D, I, F and €, in the usual way, there being
tvwo such track:circuit sections between suc-
ive signals governing traffic. in the same
rection. Iach of these track ecireuit sec-
tions has a track relay and source of cur-
rent, which are shown diagrammatically, the
symbol B indicating the track battery and
the dotted lines T—1, T—2, ete.; with asso-
% ciated contacts, indicating the track relay.
ciated with each signal, are a line or
signal relay D, a slow-acting vepeater re-
lay ITDP a directional relay DR, and a check
relay CK, these relays being given the num-
herof the corresponding signal. The line ve-
Iny FD is of the neutral-polar type, having
neutral contacts and o polar contact, shown
cenventionally, The relay HDP is a neu-

tral relay, provided with copper washers; or
¥ gome other well-known expedient, to make it
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slow-releasing. The directional relay DR, in
the particular form shown, has two windings
5 and 6, so arranged and proportioned that
the winding 5, conveniently termed a pick-
up winding, is capable when energized of at-
tracting the armature of this relay from its
retracted position, while the winding 6, con-
veniently termed the holding winding, is only
able to hold up the armature of the relay in
its attracted position, but cannot pick up this
armature from its retracted position. This
directional relay DR is of the neutral type,

and is preferably constructed so as to bhe -

quick-acting. The check relay CK is of the
usual neutral type.

In the absolute-permissive-block system, as
shown and described in detail, for example,
in the patent to S. N. Wight, No. 1,294,736,
dated February 18, 1929, when a train enters
the stretch of single track between the pass-
ing sidings at either end, it causes all of the
opposing signals governing traffic in the op-
posite direction to indicate stop; and as this
train progresses through the stretch of single
track, and passes each intermediate signal,
the signals governing following train move-
ments in the same direction are permitted to
clear, in the same way as in double-track
block signaling systems. In accomplishing
this' control of the signals, the line cireuit for
energizing the relay HD, controlling each
signal, is governed by the track circuits be-
tween that signal and the next signal in ad-
vance, governing traflic in the same direction,
and is also controlled by the line relay HD: of
this signal next in advance, and the direction-
al relay DR associated with that signal.

Thus, the line circuit of the relay 2HD
may be traced from' (C), indicating a con-
nection to the common return wire (not
shown) extending along the track, relay
2HD, wire 7, front contact 8 of track relay
T-—2 next in advance of the signal 2 wire 9,
back contact 10-of the check relay 3CK as-
sociated with thenext opposing signal 8, wire
11, front contact 12 of track relay T—3,

wire: 18, and thence over two alternative cir- -

cuits in multiple, one over wire 14, front
contact 15 of relay 4HD, wires 16 and 17,
through the pole changing contacts 18 and 19
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of the relay 4HDP and battery 20 to (C),
the other multiple path being over wire 21,
front contact 22 of relay 4DR, wire 23, front
contact 24 of relay 4CK, and wires 25 and 17
through the pole changing contacts 18 and 19
of the relay 4HDP and battery 20 to (C).
The other line or signal control relays HD
for the other signal have similar energizing
or control circuits.

Fach directional relay DR is normally en-
ergized, but is so controlled that it remains
energized for one direction of train move-
ment, and is de-energized for the other direc-
tion of train movement. Referring to the
relay 2DR, this relay has a pick-up circuit
which may be traced from (+), indicating

one terminal of the local battery, front con-

tact 26 of relay 2HD, wire 27, front contact

928 of relay 2HDP, wire 29, pick-up winding 5.

of relay 2DR to (—), indicating the other
terminal of this Jocal battery.

One holding circuit for the relay 2DR may
be traced from (+), back contact 30 of track
relay T—2, wires 81 and 32, holding winding
6 to (—). Another holding circuit relay
9DR may be.traced from (+), back con-
tact 83 of relay 2HDP wires 34, 35 and 32,
holding winding 6 to { — ). :

The relay 2HDP is directly controlled by
the relay 2HD through the front contact 36°,
being energized when relay 2HD is picked
up, and being de-energized and shunted, when
relay 2HD drops.

The checking relay 2CK has an energizing
circuit which may be traced from (+)
through the back contact 33 of relay 2HDIP,
wires 84 and 37, relay 2CK, wire 38, front
contact 39 of relay 2DR to (—). -

‘When a west-bound train, travelling from
right to left, enters the stretch of single track,
it drops the relay 4HD and breaks the pick-
up cirvcuit for the relay 4DR. The relay
4HDP, being slow releasing and also shunted
by the dropping of 4HD, does not close the
holding circuit through its back contact 83
for the relay 4DR, until the armature of this
relay (which is quick-acting) assumes its re-
tracted position, so that the closing of this
holding circuit and energization of the wina-
ing 6 of this relay 4DR is not effective to hold
up the armature of this relay. The armature
of the relay 4DR being in the retracted posi-
tion and its front contact 39 open by the time
the back contact 33* of relay 4HDP closes,

> the energizing circuit for the relay 4CX is

broken. }
Consequently, for a west-bound train, the

“dropping of the relay 4HD, and the opening

of its front contact 15 de-energizes the relay
9HD for the signal 2, the front contact 22 of
relay 4DR and front contact 24 of relay 4CK
both being opened. In the same way, when
relay 2HD is de-energized, the directional re-
lay 2DR drops, and the relay HD (not
shown) for the signal in the rear of signal 2,
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governing traffic in the same direction, is like-
wise de-energized. ’

In this-way, when a west-bound train en-
ters the stretch of track, all of the opposing
signals, such as 2 and 4, are caused to indicate
stop.

The controlling circuits for these signals,
which as shown are color-light signals, are
lustrated for the signal 2. The circuits for
lighting the green lamp G (proceed indica-
tion), yellow lamp Y (approach or caution
indication), and the red lamp R (stop indi-
cation) may be readily traced through the
polar contact 40 of the relay 2HD, front and
back contacts 41 of the relay 2HDP, and back
contact 42 of relay 111D associated with the
adjacent opposing signal, this contact 42 act-
ing to light the lamps of signal 2 upon the
approach of a train.

When an east-bound train enters a stretch
of single track, the opposing signals such as 1
and 3 are caused to indicate stop in the same
way as for a west-bound train movement.

‘When this east-bound train passes the signal -

2,the circuit for energizing the holding wind-
ing 6 of the relay 2DIR is established through
the back contact 30 of the track relay T—2
before the reiay 2HD opens its front contact
26 and breaks the pick-up circuit for this
relay 2DR. When the relay 2HDP drops
and- closes its back contact 33, the armature
of the relay 2DR is held in the attracted po-
sition by the holding cireuit through the back
contact 30 of the track relay 'T—2, so that this
relay 2DR is held up so long as the relay
2HDP remains de-energized, that is, until the
east-bound train in question passes the signal
4, - Also, when the track relay T—2 closes its
back contact 30 and while the relay 2HDP
closes its back contact 33, the relay 2DR being
picked up, relay 2CK is energized, thereby
establishing a shunt for the front contact 15°
of relay 2HD controlling the circuit for the

‘relay HD of the signal next in the rear of

signal 2. This permits this signal in the rear

to indicate caution, the polarity of the ener- -
gizing current for its relay HD being re-

versed at the pole changing contacts 18° and
19° of relay 2HDP.

When the east-bound train in question
passes the signal 4, the directional relay 2DR
is maintained energized, and the check relay
4CK is picked up, permitting the signal 2 to
indicate caution, the signal (not shown) in
the rear thereof now being permitted to in-
dicate clear. o

Considering now the checking means for
the directional relays DR, more specificaily
forming the subject matter of this invention,
it will be noted that a back contact 10 of each
check relay CK is included in the energizing
cireuit for the line relay of the next oppos-
ing signal. For example, if the relay 2CK is
energized, the relay 3HD for the opposing
signal 3 1s de-energized. Consequently, if
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the directional relay 2DR for the signal 2

shotld £a1l to drop for a west-bound train, the

relay. 2CK would be picked up in this case
_and hold at stop the opposing signal 3. If,
& therefore, a west-bound train should fail to
drop the divectional relay 2DR, thereby per-
mitting a signal in the rear of signal 2, gov-
erning trafiic in the same direction, to clear,
then the signal 8 could not clear, aﬁordmw
the proper bmnal protection. for the two op-
posing trains.

From the foregoing it can be seen how the
provision of ch eckmcr relay CK and its asso-
ciated civenits pr ovides a check upon the op-
eration of the normally energized directional
relay DR, so that failure of this directional
r*elay to drop when it should, making possible
the improper clearing of an opposing signal,
sets up stop and caution signals for the trai n,
which should have caused dropping of this
directional relay, so ag to afford the proper
signaling protection.

The energizing circuit for each check relay
(“h isch wcked because if this relay CICs hould
fail to pick up, when it should, the signal in
the rear cannot be cleared for following move-
ments. For example, if the relay 4CK fails
to pick up for an east-bound train passing the
signal 4, the relay 2HD is maintained de-ener-
nuaad front contact 24 of relay 4CK being
open and breaking the shunt around the front
contact 15 of the relay 4HD controlling the
energizing circuit for relay 2HD.

Havi ing shown and described one specific
embodiment of my invention which may be
modified without departing from the inven-
tion, what I claim is:—

1. In a railway signaling system of the
iype deseribed, the combination with a nor-
mally enerpize ' directional relay Ooverned
accordance with the divection of train
movements, of checking means responsive to
the presenre of a train irrespective of its
direction of movement if said relay is enex-
ized.

2. In a bleck signaling system for single
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track railroads, signals at intervals govern-
ing trafic in opposite - directions over -a

streteh of single track, a directional relay
pssociated with each signal and automati-
cally operated by a train travelling in the
divection of traflic governed by that signal,
Jul o check relay governed by each divec-
nal velay and vesponsive to the presence
in adjacent its associated signal for
olling the line circuit of the opposing
governing traffic in the opposite direc-

on
=g

3. Tn a block signaling system of the type
cribed for single track railroads, signals
‘ zMw vals governing traffic in opy posite di-

i through a stretch of smgh track; a
‘mi, for cach signal controlled by the
line circuit of the signal next in advance
“mernmﬂ traffic in the same direction; a

Hne

3

mrvmlly energized dirzctional relay asso-
cisted with each signal and acting to cui\trol
the indie xt'ons i tﬂe signal in the rear fo
frain movements in ome dl‘“{\(‘floh, and a
checking 1 33‘; for each signal, responsive
to the presence of the tr ain fid}‘mem to dni
signal, and energized if the directional relay
for that signal is energized, for camrollinﬂ
the line cizcuiy for the next opposmﬂ ,ewzml
ina ulﬁll‘d]]ll" .":\/th111 of he type de-
g1 })x. sy o tine velay, a line civeuit 1.~1dudmg
a front contact of said line relay, s normally
e "1?20{1 uucctlo“‘zl relay

sal nne relay, nermally  de- enorowed
chact od by said dive ,Jl re-
Iy, uﬂd *hf‘ ﬁhurb ] ~:ud gontact of the
line relay including in series front contacts

of said divectional relay and gaid check
relay. »
5. In o signpling system of the type de-
\(’i]])(”\l-. Lo swn‘”s af different points aleng
‘rho streteh of single frack for governing
£z uﬁlc in-oppasite dvecbumsa a nmunmly en-
erpized mrectumaﬂ relay for each signal,
means for de-enerpizing said velay for tr ain
moveinents in a divection. opmmtc to the
dirvection: of tra ﬂlc f‘omrned by the corre
sponding sigaal, said means mafntxunmg

[EHRAES

saidd directional relay energized for train

movements in the same divection of truffie
governed by the couespondum signal, and
mod(mp means for preventing the clearing
of cither signal if the dwectmnal 1eLW as-
wcmtm with the opposing signal fails to
drop for an opposing train movement,

6. In a signaling system of the type de-
scribed, a nemawlh energized dn‘ectwnal re-
Iny, a .mldlng civeuit for said relay, and a
normally - de-energized check relay con-
trolled by a front contact of said du'ectlonal
relay and responsive to the energization of
]w holding cireuit.

T.Ina s1gn111110 gystem of the type de-
seribed, a directional . relay -having two
\\'mdmos. a pick-up circuit meludmor one
Wit uhng, a holding cireuit mclud},ng the
other winding, a check relay having an en-
ergizing circuit including a front contact of
ssud directional relay, and a signaling cir-

cuit including in series front contacts of said
directional relay and said check relay.

8. In a signaling system of the type de-
seribed for single track railroads, signals at
intervals governing traffic in opposite direc-
tions over a s,m'etch of single track, a nor-
mally energized directional relay s associated
with each signal and controlling the signal
next in the rear governing traffic in the
same direction, and a normally de-energized
check relay associnted with each signal con-
trolling the next signal in the rear govern-
mg traffic in the same direction, and also
the next opposing signal governing traffie
in the opposite dlrectlon

9, In a signaling system of the type de-

sontrolled by
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4.
seribed for a single track railroad, & signal,

a normally energized directional relay asso-
ciated with said signal and automatically de-

.energized by a train traveling in a direction
" opposite to traffic governed by said signal,

sald directional relay being maintained ener-
gized by a train moving in the same direction
of traffic governed by said signal, and check-
ing means rendered effective when said direc-
tional relay is not de-energized by such oppos-
ing train movement. ‘

10. A signaling system for single track rail-
roads, of the absolute-permissive-block type,
characterized by a normally energized direc-
tional relay associated with each intermediate
signal, and normally de-energized checking
means governed by each directional relay.

11. In a signaling system of the type de-
scribed for governing train movements .on
single track railroads, a signal governing
traffic in one direction, a normally energized
directional relay maintained energized by a
train traveling in the direction of traffic gov-
erned by said signal and automatically de-
energized by a train traveling in the opposite
direction, a second signal located at a dis-
tance from said first mentioned signal and
governing traflic in the opposite direction,

_and checking means associated with said di-
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rectional relay and rendered effective if said
relay is not properly de-energized by such op-
posing train for holding said second signal
at stop.

12. A signaling system for controlling the
indications of signals located at intervals in
a stretch of single track and governing traffic
in opposite directions, a normally energized
directional relay associated with each signal
and automatically maintained energized or
de-energized by the presence of a train in
advance of that signal dependent upon the
direction of movement of that train, a nor:
mally de-energized check relay for each di-
rectional relay and governed by the corre-
sponding directional relay, and a circuit for
governing the indications of each signal in-
cluding in series front contacts of the direc-
tional relay and the check relay associated
with the signal next in advance which gov-
erns traffic in the same direction.

13. In a signaling system of the type de-
scribed, signals at infervals governing traffic
in opposite directions through a stretch of
single track, said stretch of track being di-
vided into track sections each having a track
relay, a line circuit for controlling the indica-
tions of each signal governed by a plurality
of track circuits in advance thereof, a nor-
mally energized directional relay for each
signal automatically de-energized whenever
the line circuit for that signal is opened prior
to the dropping of the track relay of the track
section next in advance of that signal, a check
relay associated with each directional relay
and having an energizing circuit including a
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front contact of its associated directional
relay, said check relay when energized acting
to break the line circuit for the next opposing
signal, whereby if the directional relay asso-
ciated with a signal should fail to drop upon
the approach of an opposing train, the op-
posing signal governing the advance of such
train cannot clear. o :

14. In a signaling system of the type de-
scribed, two signals Iocated at intervals along
a stretch of single track and governing traffic
in opposite directions, a normally energized
directional relay and a normally de-energized
check relay associated with one of said sig-
nals, said check relay having an energizing
circuit including a front contact of said di-
rectional relay, and a'line circuit for con-
trolling the indications of the other signal
including a back contact of said check relay.

In testimony whereof I affix my signature.

ARTHUR R. WHITEHORN. -
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