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Loss of Shunt
"When designing the circuits for an automatic interlocking at a

railroad crossing, what is a good way to prevent the possibility of
the lineup being transferred from one road to the other by reason
of a momentary loss of shun t of a track circuit by the train which
first established its rou te?"

Circu it Arrangement
E AR L M. A LLEN

Genera l E ngineer ing Departm ent
Union Switch & Sign al Company

Swissvale, P a.

T he accompanying illustr ation
shows a simpl ified circuit scheme,
ta ken fr om U . S. & S. Co. typ ical
circuit TE 30 A9, whereby a loss of
shunt on an approach circuit will not
allow a conflicting signal to be dis­
played, should a train occupy a con­
Aicting approach section at the tim e
the loss of shunt occurs . The circuit,
as simply described below, also offers
a protection against a momentar y
loss of shunt on a track sectio n be­
tween hom e sign als, as well as pre­
vent ing a change of route should a
momentary opening of the track cir­
cuit, just ment ioned , occur after a
proceed signal has been displayed.

The "l oss of shunt" principle on
the approach circuit is embraced in
the approach stick relay ASR, and
the "l oss of shunt " or "open circuit"
on the detector sections, is in th e
slow-release, slow-pickup route lock­
ing relay RLR, acting in conjunctio n
with the polarized route relay RR,
the polar conta cts of wh ich mus t
select the route. In this medium, the
route selection becomes a mechanical
check, as the polar contact, of course,
is in one posit ion or the other. As
shown in the diagram, the last move
was over track circuit 31'. Assume
that a trai n approaches signal 1.
Track relay A ITR drops, which
opens th e approach stick relay cir­
cuit IASR. Before signal I can clea r,
the pola rized route relay RR must
posit ion its polar ar mature to th e

left, and the slow-release, slow-pick­
up route locking relay RLR must
drop. When the app roa ch stick relay
lASR drops, batte ry for th e polar­
ized route relay circuit RR passes
from th e approach stick relay 4ASR
to common over th e 3-4TE cont act,
which positions the polar contact to
the left . This in tu rn opens the cir­
cuit for the slow-release, slow-pickup
route lock ing relay RLR, which
would open immediately, excep t for
the fact th at it has a slow-release
characteristic, made necessa ry by the
fact that a cont act is in th e polari zed
route relay circuit RR. W hen the
slow-release, slow-pickup route lock­
ing relay RLR drops, signal I will
clear, and th e control circuit for th e
polar ized route relay RR will be
opened.

Assume that a conflicting train oc­
cupies track section A3T . This drops
the approach st ick relay 3AS R, but
the polar ized rout e relay RR can not
change, because the route locking re­
lay RLR is down, and cannot pick up
because th e approach st ick relay
lASR is open. Le t it now be as­
sumed that the tr ain on track section
A ll' loses its shunt. T rack relay
contact A IT R closes, but the ap­
proa ch stick relay IASR cannot pick
up because stick relay lSR is open.
Thermal relay lATER does start to
heat, however, opening its checking
contact in the 3-4 sign al control. It
will be noticed th at signal I did not
assume th e Stop pos ition, and the
approach light ing did not become
ext inguished.

F or descript ive purposes, let it be
assumed tha t the "lo ss of shunt "
pers ists unt il the thermal timing re-

To Be Answered
in a Later Issue

(1) What kind of wiring dis­
tr·ibution do you use up the legs
of signal bridges and across to
the signals, i.e., (1) insulated
wires or cables in metal conduit,
(2) aerial cables made up of in­
dividual insulated conductors with
tape and braid, (3) aerial manu­
factured cables on messengers,
(4) cables wi th outer protection
similar to that for underground
use, run in clamps on the bridge!'

(2) H ow can torque tests be
made to det ermine the safety of
operation of a-c. relays of the
geared types !'

(3) On a road w hich now uses
automatic block signals wi th red
as the Stop-and-Proceed aspect,
yellow for Approach and green
as Clear, uihat, in your opinion,
could be adopted as the most
sim ple fou rth aspect considered
from the enqineman's standp oint!

If you have a question you
would like to have someone
answer, or if yo u can answer
any of the questions above.
please write to the editor.

lay l ATER closes its fro nt contact.
This will pick up the approach stick
relay lASR which in tu rn will put
signal 1 to Stop , pick up th e red re­
peater relay lRGPR and th e rout e­
locking relay RLR, cause the route
relay RR to positi on its polar point
to the righ t, and again open the route
locking relay RLR, because the ap­
proach stick relay 3ASR is open .

T his completes the 3HR circu it,
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relay lSR is much quicker th an th e
pickup time of the RLR relay, hence
ISR drops before the pickup of
RLR, th ereby preventing th e RLR
relay fr om pick ing up and causing
the route relay RR to cha nge the
route.
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drops, the RR circuit is open, so no
cha nge of rou te could occur while
the st ick relay ISR is sti ll up . Ho w­
ever, let it be assumed th at the red
repeate r relay. IRGPR is slightly
slow in dropping. Under such a con­
ditio n th e release tim e of the stick

The important advantage 0 f usir, T

c rectifier to feed a d-e, track circuit,
using a d-e, relay, is that the battery,
ordinarily required, can he e'imi ­
ated, The serious disadvantage of
such practice, however, is that in case
the a-c. power for feeding the recti­
f ers is interrupted, the track circuits
are out of service until a stand 1"
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'except for the open thermal relay
checking contact lATER which will
not close un til th e th ermal relay has
cooled off enti rely. Thus, a loss of
approac h shunt does not put a Clear
signal to St op until after a certain
time has elapsed, and a conflictin g
signal cannot clear until a further
lapse of t ime. A change of 'route
caused by momentary loss of shu nt
on th e detector circuit is protected by
the slow pick-up principle in the
route locking relay RLR. A change
of rou te, caused by a momentary
opening of the detector circuit, is
protected by the difference in timing
between the slow-release relay SR
and the slow pick-up rou te-locking
relay RLR.

For descri pt ive pu rpos es, let it be
assumed that th e track relay ITR
opens with signal I clear and track
section A3T occupied. This puts sig­
nal I to Stop and picks up the ISR,
which would pickup the RLR ex­
cept for th e open track relay contact
ITR. When th e rou te-locking relay
RLR is open, the polarized route re­
lay RR cannot change.

Let it be furthe r assumed th at th e
track rel ay ITR again picks up. This
will cause signal I to aga in clear, and
until st ick relay ISR drops, energize
the slow-pickup relay RLR. .As soon
as the red repeater relay IRGPR


