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My inveniion relates to apparatus for con-
trolling highway crossing signals, and partic-
ularly to apparatus for protecting against
mommentary losses of track circuit shunt in high-
way crossing signal contrel systems which em-
body a capacitor for delaying the starting of the
operatlon of the highway crossing signal after a
train approaches within a given distance of ihs
inftersection of a highway with a railway frack.

It iz important that a highway crossing signal
be operated long enough before the arrival of
o train at an intersection of a hlghwa,y withi a
railway track, to provide ample warning to users
of the highway that a train is approaching, so
that users ¢f the highway will have sufficient
time to get into the clear. It is, however, de-
sirable that a highway crossing signal be nob
operated so long before the arrival of a irain
at the infersection as to unduly delay users of
theé highway and thereby cause them io become
careless about cbeying indications given by kigh-
way ¢rossing signals.

It iss well-known practice to install insulated
joints for dividing a railway track into appmach
and cmssmg track sections adjacent the inter-
seetion of a highway with the railway track,
for starting the operation of a highway crossing
signal in response to the grrival of a irain with-
ifr & given distance from- the highway crossing,
and for continuing operation of the highway
erossing signal while' theé train is moving over
the crossing. If train movements are in both
directions over the track, an approach section is
provided: in' éach- direction from the intersec-
tioh:
is started when' a train approaching the inter-
section enters the corresponding approach sec-
tion; and is eontinued until thé train vacates the
crossing track section.

From the standpoint of maintsnance costs of
insulated joints, as well as of the original cost
of mstallmg thém, it is d&sirable to keep iroin
dividing a railway track into any more sectiohs
than can be' avoided. If, for some other pur-
pose. sueh, fof examiple, as the’ control of a
railway signal, msulated joints are alréady in-
stalled in a railway track in the' vicinity of an
intersestion of g highway with the railway track,
but- at a location which is farther from' the in-
tersection or crossing than is necessary for pro-
viding ample warning to users of the hlghway
when' & train is- appros chlng the crossing, & ca-
pac1tor-re51Stor arrangement ¢an be used for
delaying staltmg of the operation of & hlg}:iway
¢rossidy signal 67 & desired period of time after
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the léading end of a train dpproaching the in-~
tersection has passed over those insulated joints.

It has been found, however, that in a hlohway
crossing signal control system in which a capac-
itor-résistor arrangement is employed for delay-
ing the starting of operation of a highway cross-
ing signal when o tfain enters an approach con-~
trol track section, there may be a dangerous con-
dition if there should be a momentary loss of
track cireuit shunt of thé approach frack sec-
tion. This is because the capamtor in the ca-
pacitor-resistor arrangemént; fmay become re-
chargsd because of a momentdry loss of track
cireuit shunt, and delay sbill further the starting
of the operation of the highway crossing signal.
If the momentary loss of shunt of the track
circuit for an approdch frack section should
obeur near the end of thé delay pericd normslly
provided by the capacitor-résistor arrangément,
the resulting delay period might be almost double
the normal delay period intéended, so that the
highway crossing signal would provide very little,
if any, warning of the approach of & train be-
fore the train arrived on the crossing track
section.

An object of my invention is therefore the
provisien of means for protecting dgainst a mo-
mentary loss of shunt of a track circuit for an
approach control ssction in a highway signal
contrel system in whieh a capaéitor-resistor ar-
rangement is used for delaying the starting of
operation of the highway crossing signal afte
& train enters the approach control section.

A feature of my invention, for accomplishing
this object, is the provisionn of time element
means for effecting energization of a control stick
relay only upon the lapse of a measured period
of time if the track relay for an spproach con-
trol section becomes energlzed because of a' mo-
mentary loss of track cireuit shunt while' a train
is on the approach control ssction, or because
the train has left the approach control section,
and for effecting the charging of a capacitor only
upon the lapse of a further measured period of
time after the control stick relay has become
cnerglzed R

Another feature of my mventmn m an ar-
mngement for protectmv against a momentary
loss of track cu’cmt shunt of an approach con-
trol track seetion in a hlghway crossing 51gna1
control system, is the provision of means for dis-
eontinuing operamon of the hlghvvay crossmg sig-
1igl g5 sbon ds a trail vacates the ¢rossing track
section. L o

I shall deséribe one forml of apparatis embody-
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ing my invention; and shail then point out the
novel features thereof in claims.

The accompanying drawing is a diagrammatic
view showing one form of apparatus embodying
my invention, in which a railway track which
is infersected by a highway is divided to form
& crossing section at the highway and an ap-
proach control section adjacent one end of the
erossing section; in which an approach stick
relay, designated by the reference character
ASR, may hecome operated immediately in the
event of a momentary loss of track circuit shunt
of an approach control section which is occupied
by a train, or when the train vacates the ap-
proach control section; in which a time element
device, designated by the reference character TE,
effects energization of a control stick relay,
designated by the reference character TEPS,
upon the lapse of a measured period of time after
relay ASR becomes operated; and in which the
time element device TE then effects charging
of an energy storing device such, for example,
as a capacitor, designated by the reference char-
acter I, only upon the lapse of a further raeasured
period of time - affer relay TEPS has become
energized.

Similar reference characters refer to similar
paris in the drawing.

Referring further to the drawing, a streteh of
railway track is shown intersected by a highway
designated by the reference chargcter H, A
highway crossing signal, designated by the ref-
erence character XS, which may bhe of any suit-
able design, but which, as shown in the drawing,
is of the fiashing light type, is located adjacent
the intersection of the highway H with the rail-
way track. I shall assume that train movements
over the stretch of ftrack from left to right, as
shown in the drawing, are in the eastbound di-
rection, and therefore fraffic moveimnents from
right to left, as shown in the drawing, are in the
westbound direction.

The rails of the railway track are divided by
insulated joints § to form =a crossing section,
designated by the reference character T, at the
intersection of the highway with the railway
track, and an eastbound approach control track
section, designated by the reference character 17,
adjacent the west end of section XT.

Each of the track sections XT and {T is pro-
vided with a frack circuif which includes g relay
XIR or TR, respectively, connected across the
rails adjacent one end of the section, and a suit~
able source of current, such as g battery 3, con-
nected across the rails adjacent the opposiie end
of the section,

The approach stick relay ASR has a pickup and
& stick circuit, both of which are contreiled by a
front contact § of the approach section track
reiay VTR, and the pickup cireuit is also con-
troiled by a back contact T of a repeater relay,
designated by the reference character TEPP, for
the control stick relay TEPS.

Time element, device TE may be of the thermal
type, provided with a control element, designated
by the reference character 9, and having a slow
pickup front econtact i{ which becomes closed
when the control element 8 has been energized
for a measured period of time, and also having a
slow closing back contact {2 which becomes closed
upon the lapse of a further measured pericd of
time after the control element 2 has become de-~
energized. An energizing circuit for time ele-
ment device TE is at times completed through a
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front contact 8 of relay ASR and the back point
of a contact 18 of relay TEPS.

Both a pickup and a stick circuit for relay TEPS
are conirolled by contact § of relay ASR. The
pickup circuit for relay TEPS also includeg con-
tact {1 of time element device TH, and the stick
circuit includes control element 8§ of {ime element
device TE.

The capacitor % is in series with a resistor,
designated by the reference character », and with
the back contact i2 of time element device TE,
in a circuit path which is in multiple with the
winding of relay TEPS in the stick circuit for this
relay. Relay TEPS is rendered slow releasing
by capacitor ¢ and resistor # in this path in mul-
tiple with its control winding when relay ASR
becomes deenergized and its contact § becomes
opened.

A crossing signal control relay, designated by
the reference character XR, is controlled by front
contacts of relays TEPP, ASR and XTR, and may
also ve controlled by contacts of directional stick
relays which are act a part of my invention and
are therefore not shown in the drawing. Relay
XR is normally energized.

A flasher control relay, designated by the refer-
ence character FR, is controlled by a back -con-
tact 17 of relay XR, and is therefore normally
deenergized. Relay FR is of a well-known type
having & movable contact element {9 which, while
relay PR is energized, oscillates between a first
position in which it engages a first fixed contact
element a and a second position in which i en-
zagses g second fixed contact element b.

Ag snown in the drawing, highway crossing
signal XS embodies two lamps, designated by the
reference characters fe and 2¢, the lighting ¢ir-
cuits for which include contacts {8-b and {8-a,
respectively, of relay FR, and a back contact i8
of relay XR.  Lamps {e and 2e are therefore nor-~
mally not lighted. When relay XR becomes de-
energized, causing its contact {7 to beccme closed
in the eircuit for energizing relay PR, and causing
its contact {8 to bhecome closed in the lighting
circuits for signal X8, lamps le and Ze of signal
XS will display a flashing indication on account
of being repeatediy lighted alternately through
theeontacts 9-5 and {8-¢ of relay FR.

The control and lighting circuits shown in the
drawing may be supplied with energy from any
suitable source such, for example, as a batiery,
desighated by the reference character @, having
terminals B and N. )

Having described, in general, the arrangemsnt
and control of the apparatus shown by the ac-
companying drawing, I shall now describe, in
detail, its cperation.

As shown in the drawing, all parts of the ap-
paratus are in their normal condition, that is,
each of the track sections is unoccupied, and
therefore the track relays XTR and TR are
energized; relays TEPS, TEPP, ASR and XR are
energized; capacitor ¢ is in the charged condi-
tion; control element § of time element TH is in
series with the winding of relay TEPS, in the
stick circuit for relay TEPS, and is therefore
energized insufficiently for closing contact i of
time element device TE or for retaining this con-
tact closed; and relay FR and crossing signal
XS are deenergized.

Relay ASR is energized by its stick cireuit
passing from terminal B, through contact § of
relay {'TR, contact 6 of relay ASR, and the wind-
ing of relay ASR to terminal N. Relay TEPS is
also energized by a stick ecircuit, passing from
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terminal B, through contact 8 of relay ASR,
control element 9 of time element device TE,
front point of contact £0 of relay TEPS, and
the winding of relay TEPS to terminal N.

Control element 9 of time element device TE,
ort aceeunt of bheing included in series with the
winding of relay TEPS, is not receiving suficient
energy for closing its front contact i f, and there-
fore contact {1 is. open, and its back contact 12
is closed. The charging circuit is completed for
capacitor £, and is the same as the stick circuit
traced for relay TEPS as far as the front point
of contact 10 of relay TEPS, and then passes
through contect i2 of time element device TE,
resistor r, and capacitor 7 to termiinal N. Control
element. § of time element deviee TE is therefore
also in: series with resistor r and capaciter ¢ and
this too prevents control element 9 of time ele-
ment device TE from: receiving sufficient. energy
to close its front contact 11 and open its back
contact 2.

Relay TEPP is energized by an obvious cireuit
which inecludes contact 13 of relay TEPS.

Relay XR is energized by a.circuit passing from
terminal B, through coutact i€ of relay TEPP
in multiple with contact {5 of relay ASR, con-
tact {§ of relay XTR, and the winding of relay
XR tao terminal IN.
- Ishall assume that, with apparatus embodying

my invention as shown in the accompanying s

drawing, an eastbound train enters section 1T,
deenergizing relay {TR. On account of relay
{'TR being deenergized, its contact 5 will open the
gtiek cireuit traced for relay ASR, causing relay
ASR. to become deenergized. The stick circuit
traced for relay TEPS and. the charging circuit
for eapacitor ¢ will then be opened at. contact 8 of
relay ASR. Current will now be discharged from
capacitor ¢, through resistor r, contact {2 of time
element device TE, and the winding of relay
TEPS back to capacitor {. Relay TEPS will ke
rendered: slow releasing by the energy thus dis-
sipated from. capacitor £. Contact {& of relay
TEPS will therefore be retained closed for g brief
period of time, so that. relay TEPP will remain
energized for a brief period of time. Although
contact {5 of relay ASR opens, in the control cir-
cuit. traced for relay XR, relay XR is retained
energized for a period of time by current passing
through. contact 14 of relay THEPP.

By the time:that contact (3 of relay TEPS has
been released, and in turn contact 4 of relay
TEFP has opened and caused relay XR to be de~
energized, the eastbound train will have arrived
at a location designated on the drawing as the
starting point. Thelocation of this starting point
will of course be different for different trains, de-
pending on their speed, so that, the higher the
speed of the train, the farther the starting point
will be from the entering end of section T, and
the nearer it will be to the crossing. The parts

f the apparatus are so proportioned that, for
traing traveling at the highest speed, the starting
point will be far enough from the intersection to
provide ample warning to users of the highway.

‘When relay XR becomes deenergized, relay PR
will become energized by its circuit passing from
terminal B, through contact I7T of relay XR, and
the winding of relay FR to terminal N. Relay
ER, upon thus becoming energized, will oscillate
its movable contact element 19 to repeatedly en-
gage the fixed confact elements ¢ and b alter-
nately. Lamp 2e will therefore be lighted by a
circuit passing from terminal B, through contact
1% of relay XR, contact (9-q of relay FR, and
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lamp 2e to terminal N. When the movable con-
tact element 19 engages fixed element b, lamp
le will be lighted by its circuit passing from. ter-
minal B, through contact I8 of relay XR, con-
tact 19-b-of relay FR, and lamp {e to terminal N,

When the train enters section XT, deenergiz-
ing relay XTR, contact 16 of relay XTR will open
the circuit for relay XR. at another point.

When. the train leaves section IT, relay ASR
will become energized by its pickup circuit pass-
ing frem terminal B, through contact § of relay
ITR, contact T of relay TEPP, and the winding
of relay ASR to terminal N. Relay ASR, upon
thus beeoming energized, will complete its stick
circuit previously traced. With relay ASR ener-
gized, its contact {5 will be closed in the circuit
previously traced for relay XR, which circuit will
however still be open at contact {8 of relay XTR,
and therefore relay XR will remain deenergized.

Contact 8 of relay ASR, upen becoming closed,
completes an energizing circuit for time element
device TE, this circuit passing from terminal B,
contact 8 of relay ASR, control element 8 of time
element deviee THE, and the back point of contact
1& of relay TEPS to terminal N.

Upon the lapse of a measured period of time
determined by time element device TE, front
contact #{ of time element device TE will become
closed, thereby completing a pickup circuit for
relay TEPS, fhis circuit passing from termirial
B, through contact & of relay ASR, contact {1 of
time element device TE, and the winding of relay
TEPS to terminal N. Relasy TEPS, upon thus
becoming energized, will complete its stick eir-
cult previously traced.

With control element 8 of time element device
TE in series with the winding of velay TEPS, the
energization of control element 8 will be reduced
tc such an extent that contact i1 of time ele-
ment device TE will open, and, upon the lapse
of a further measured period of time, contact 1%
of time element device TH will become closed.
When contact 12 of time element deviee TH be-
comes: closed, the charging circuit will be com-
pleted for capacitor £, as previously described.

Mith contact 18 of relay TEPS now closed,
reloy TEPP will again pecome energized hy its
eirouit previcusly described. Contact 14 of relay
TEPP will therefore again be closed. With con~
tact 7 of relay TEPP now open, the pickup cir-
cuit traced for reiay ASR will he open, but relay
ASR will remain energized by its stick ecircuit
previcusly traced.

On account of relay ASR having been. ener-
gized as soon as the frain left section (T, a circuit
will be completed for energizing relay XR as soon
as the train leaves section XT, permitting relay
XTR. to close its contact 16. Relay XR will
therefore open its contacts I¥ and {8, deener-
gizing relay FR and signal XS as scon as the
train has vacated section XT. Al parts of the
apparatus shown in the accompanying drawing
will therefore again be in the normal condition.

I shall now assume that, with all parts of the
apparatus, shown in the accompanying drawing,
again in their normal condition, an eastbsund
train enters section iT, deensergizing relay TR,
whiclk in turn causes reiays ASR and TEPS to be
deenergized, as previcusly described. T shall as-
sume further that a momentsry loss of track cir-
cuit shunt of seetion T cceurs hefore relay TEPS
has released its front contacts. Relay TEPP will
therefore still be energized, and its contact T will
be opert, so that the pickup eircuit for relay ASR

' will niot become closed for energizing relay ASR.
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When relay TEPS releases its front contacts
at the end of the slow release pericd provided by
the discharge of energy from capacitor ¢, as pre-
viously described, relay TEPP will become de-
energized and the pickup ecircuit previously
traced for relay ASR will be completed.

As soon, however, as the momentary loss of
shunt ends, contact § of relay {TR will again be-
ccme opened, causing relay ASR to again be de-
energized. It follows that, after contact 14 of
relay TEPP becomes opened at the end of the
release period of relay TEPS, contact {5 of relay
ASR can be clesed for only a very brief period of
the moementary loss of shunt remaining, and that
therefore the highway crossing signal XS can be
operated, at the most, for only the duration of
the momentary loss of shunt.

I shall next assume that all paris of the appa~
ratus shown in the acccmpanying drawing are
again returned to the normal conditicn, and that
relay ASR becomes deenergized by an eastbound
train entering section (T, causing relay TEPS
and, in turn, upcn the lapse of a delay periocd,
relay TEPP also to become deenergized, so that
relay XR is deenergized and the operation of sig-
nal X8 is started. I shall assume further that
a momentary loss of shunt then cccurs, so that
contact § of relay { TR completes the pickup cir-
cuit for relay ASR. Relay ASR, upon closing its
contact {5, closes a circuit for energizing relay
XR which then interrupts operation of signal XS,
With relay ASR energized, the energizing circuit
for control element § of time clement device TE
will be completed, as previously iraced, but be-

fore time element device TE can close its contact 3

{{ for completing a pickup circuit for relay TEPS,
the loss of shunt will be ended. With relay iTR
again deenergized, relay ASR will in turn also
become deenergized, and its contact 18 will open
the cireuit for relay XR, so that the operation of
signal XS will be resumed.

From the foregoing description ¢f the oper-
ation of apparatus embodying my invention, as
shown in the accompanying drawing, it is clear
that, with my invention, if a loss of track circuit
shunt occurs at any time while a train is on sec-
tion {T, relay TEPS cannct beccine energized
until the lapse of a measured period of time re-
quired for closing centact {§ of time element de-
vice TE. The pericd of time required for device
TE to close its front contact ¢ 1 is longer than the
duration of any momentary loss of track circuit
shunt that might be expected, and therefore
relay TEPS will not clese its front contacts be-
cause of any such momentary less of shunt. The
capacitor £ cannot become charged until the lapse
of a still further measured pericd of time deter-
mained by the fime required for time element
device TE to close its back contact 12.

It follows, therefore, that, with apparatus em-
bodying my invention, the only interruption to
the operation of signal XS that can oeccur due t0
a momentary loss of track circuit shunt of sec-
tion I'T will be for the brief period of the mo-
mentary loss of track circuil shunt, and this
period of interruption of the operation of signal
XS cannot be extended by the delay means com-
prising capacitor ¢ and resistor » for normally
delaying the starting of the operation of signal
XS when g train enters section {T.

Although I have herein shown and described
only one form of apparatus embodying my inven-
tion, it is understood that various changes and
modifications may be made therein within the
scope of the appended claims without departing
from the spirit and scope of my invention,

[
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Having thus described my invention, what I
claim is:

1. In a control system for a highway crossing
signal adjacent the intersection of a highway
with a railway track which is divided to form a
crossing section including the intersection and
an approach control section adjacent one end of
said crossing section, sach of said sections bheing
provided with a track circuit including a source
of current and a track relay which is normally
energized but which becomes deenergized in re-
sponse to oceupancy of the corresponding section
by a train, the combination embodying means for
protecting against momentary losses of shunt of
an approach control section comprising, an ap-
proach stick relay, a time element device having
a control element and having a back contact
which becomes opened and also a front contact
which becomes closed when said control element
has been energized a given measured period of
time by current of suitable magnitude, said front
contact again becoming opened and sald back
contact again becoming closed when the energiza-
tion of said control elsment has been reduced
and maintained below a given level for a second
measured period of time, an energy storing device,
a control stick relay, a repeater relay controlled
by a front contact of said control stick relay, a
pickup and a stick circuit for said approach stick
relay each controlled by a front contact of the
track relay for said approach control section and
said pickup circuit also controlied by a back con-
tact of said repeater relay, means controiled by
a front contact of said approach stick relay and
by a back contact of said control stick relay for
energizing the control element of said time ele-
ment device, a pickup and a stick circuit for said
controel stick relay each controlled by a front con-
tact of said approach stick reiay and said pickup
circuit also controlled by said front contact of
said time element device and said stick circuit in-
cluding said control eleiment of said time element
deviece, a path in multiple with the conftrol wind-
ing of said control stick relay including said
energy storing device in series with said back con-
tact of said time element device, and means con-
trolled by a front contact of said repeater relay
in multiple with a frent contact of said approach
stick relay both in series with a front contact of
the track relay for said erossing section for con-
trolling said highway crossing signal.

2. In a control system for a highway crossing
signal adjacent the intersection of a highway
with a railway track which is divided to form a
erossing section including the infersection and
an approach control section adjacent one end of
said crossing section, each of said sections being
provided with a frack circuit including a source
of current and a track relay which is normally
energized but which becomes deenergized in re-
sponse to occupancy of the corresponding section
by a train, the combination embodying means
for protecting against momentary losses of shunt
of an approach control section comprising, an
approach stick relay, a time element device hav-
ing a control element and having a back contact
which becomes opened and also a front contact
which becomes closed when said control element
has been enérgized a given measured period of
time by current of suitable magnitude, said front
contact again becoming opened and said back
contact again becoming closed when the energiza-
tion -of said control element has been reduced
and maintainad below a given level for a second
mesasured period of time, an energy storing device,
a control stick relay, a pickup and a stick circuif
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for said appreach stick relay each controlled by
a front contact of the track relay for said ap-
proach control section and said pickup circuit
also controlled by a contact which becomes closed
in response to deenergization of said control stick
relay, means <ontrelled by a front contact of
said approach stick relay and by a back contact
of said contrel stick relay for energizing the con-
trol element of said tine element device, a pick-
up and a stick circuit for said contrel stick relay
each controiled by a frent contact of said ap-

proach stick relay and said pickup circuit also

controlled by the front contact of said time ele-
ment device, said energy storing dsviee included
in series with said back contact of said time ele~
ment device in g path in multiple with the con-
trol winding of said confrol stick relay, and
means controlled by a front contact of said con-
trol stick relay in multiple with a front contact
of said approach sticl: relay and including a
front contact of the track relay for said crossing
section for conirclling said highway crossing
signal.

3. In a contrel system for a highway crossing
signal adjacent the intersection of a highway
with a railway track which is divided to form a
crossing section including the intersection and an
approach control section adjacent one end of said
erossing section, each of said sections being pro-
vided with a track circuit including a source of
current and a track reiay which is normally ener-
gized but which becomes deenergized in response
to cceupancy of the corresponding section by a
train, the combination embodying means for pre-
tecting against momentary losses of shunt of an
approach control section comprising, an ap-
proach stick relay, a control stick relay, a slow
pickup and slow relesse time clement device
having a front contact which closes upon the
lapse of a measured period of time after said time
clement device becomes energized and having a
back contact which closes upon the iapse of a

econd measured period of time after energy is
removed from said time element device, an ener-
gizing circuit for said time element device con-
trolled by a front contact of said approach stick
relay and by a back contact of said control stick
relay, a pickup and g stick circuit for said control
stick relay each controlled by a front contact of
said approach stick relay and said pickup circuit
also controlied by the front contact of said time
element device, an energy storing device, a path
including said energy storing davice in geries with
the back contact of said time element device con-
nected across the control winding of said control
stick relay, a pickup and a stick circuit for said
approach stick relay each controlled by a front
contact of the track relay for said approach con-
trol section and said pickup circuit also con-
trolied by a contact which becomss closed in
response to deenergization of said control stick
relay, and means controlled by a front contact of
aid control stick relay in multiple with a front
contact of said approach stick relay and in series
with a front contact of the track relay for said
crossing section for controlling said highway
erossing signal.

4, In a conirol system for a highway crossing
signal adjacent the intersection of a highway
with a railway track which is divided to formn
an approach control saction adjacent said inter-
section, said approach control section being pro-
vided with a track cireuit including a source of
current and g track relay which is normally en-
ergized hut becomes deenergized in response to
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occupaney of said approach section by a train,
the combination embodying means for protect-
ing against momentary losses of shunt of an ap-
proach control section comprising, an approach
stick relay, a control stick relay, o slow pickup
and slow release time element devies having a
front contact which becomes closed upon the
lapse of a measured period of timne after said
time element device hecomes energized and hav-
ing a back contact which becomes closed upon
the lapse of 2 second measured period of time
after energy is removed from said time element
device, means controlled by a front contact of
said approach stick relay and by a back contact
of said control stick relay for energizing said
timne element device, a pickup and a stick circuit
for said control stick relay each controlled by a
Tfront contact of said approach stick relay and
said pickup circuit alse controlled by said front
contact of said time eioment device, an energy
storing device, a circuit path inciuding said en-
roy storing device and said back contact of said
time element device connected across the wind-
ing of said control stick relay, a pickup and a
stick circuit for said approach stick relay each
controlled by a front contact of the track relay
for said approach section and the pickup circuit
also conirolled by a contact which becomes -
closed when said control stick relay becomes de-
energized, and means including a front contact
conirolled by said control stick relay in multiple
with a front contact of said approach stick relay
for controlling said highway crossing signal.

5. In a control system for & highway Crossing
signal adjacent the intersection of a highway
with a railway track which is divided #o form
an apbroach control section adjacent said inter-
section, said approach control section being pro-
vided with a track cireuit including g source of
current and a track relay which is normaily en-
ergized but hecomes deenergized in response to
cecupancy of said approach section by a train,
the combination embodying means for protect-
ing against momentary losses of shunt of an ap-
proach contrel section comprising, & control stick
relay, time clement means, means controlled by
a hack contact of said control stick relay and
by a front contact of said track relay for ener-

izing said time element means, means con-

trolled by said time element means for effecting
energization of said control stick relay by a
pickup circuit upon the lapse of a messured pe-
riod of time after'said track relay becomes ener-
gized, a stick circuit for then retaining said con-
trol stick relay energized while said track relay
vemaing energized, an energy storing device,
means controlled by said time element means
and by said control stick relay for charging said
energy storing device upon the lapse of a further
period of time afier seid control stick relay be-
comes energized, means including said energy
storing device for rendering said conirol stick
relay slow to release when said frack relay be-
comes deenergized, and means including a front
contact controlled by said control stick relay for
withholding operation of said highway crossing
signal for a brief period of time after said track
relay becomes deenergized.

8. In a control system for a highwsy crossing
adjacent the intersection of a highway
which is divided to form an

tion, said approach control section keing provided
with a track cireult including a source of cur-
vent and a track relay which is normally ener-
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gized but becomes deenergized in response to
occupancy of said approach section by a train,
the combination embodying means for protecting
against momentary losses of shunt of an ap-
proach contrel section comprising, an approach
stick relay, a control stick relay, time element
means, a pickup and a stick circuit for said ap-
proach stick relay each controlled by a front
contact of said track relay and said pickup cir-
cuit also controlled by a contact which becomes
closed in response to deenergization of said con-
trol stick relay, means contrelled by a front con-
tact of said approach stick relay and by a back
contact of said control stick relay for energizing
said time element means, means controiled by
said time element means for efecting energiza-
tion of said control stick relay by a pickup cir-
cuit upon the iapse of a measured period of time
after said approach stick relay bhecomes ener-
gized, a stick circuit controlled by a front con-
tact of said approcach stick relay for then retain-~
ing said control stick relay energized, an energy
storing device, means controlled by said time
element device and by said control stick relay
for charging said energy storing device upon the
lapse of a further period of time after said conirol
stick relay becomes energized, means including
said energy storing device for rendering said con-
trol stick relay slow to release when said approach
stick relay becomes deenergized, and means con-
trolled by a front contact of said control stick
relay for withholding operation of said highway
crossing signal for a brief period of time after
said approach stick relay becomes deenergized.

7. In a control system for a highwsay crossing
signal adjacent the intersection of a highway
with a railway track which is divided to form an
approach control section adjacent said intersec-
tion, said section being provided with a track cir-
cuit including a source of current and a track
relay which is normally energized but becomes
deenergized in response to occupancy of said
approach section by a train, the combination em-
bodying means for protecting against momentary
losses of shunt of an approach control section
comprising, a control stick relay, time element
means, means conirolled by a back contact of
said control stick relay and by a front contact
of said track relay for energizing said time ele-
ment means, means controlled by said time ele~
ment means for effecting energization of said
control stick relay by a pickup ecircuit upon the
lapse of a2 measured period of time after said
track relay becomes energized, a stick circuit for
then retaining said control stick relay energized
while said track relay remains energized, an
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energy storing device, means controlled by said
time element means and by said control stick
relay for charging said energy storing device upon
the lapse of a further period of time after said
control stick relay becomes energized, a cireuit
path inecluding said energy storing device con-
nected across the control winding of said control
stick relay, and means controlled by a front con-
tact of said control stick relay for withholding
operation of said highway crossing signal for a
period of time after said track relay becomes
deenergized.

8. In a control system for a highway crossing
signal adjacent the intersection of a highway
with a railway track which is divided to form an
approach control section adjacent said intersec-
tion, said section being provided with a track eir-
cuit including 2 source of current and a track
relay which is normally energized but becomes
deenergized in response to occupancy of said
approach section by a train, the combination em-
bodying means for protecting against momentary
losses of shunt of an approach control section
comprising, a control stick relay, time element
means, means controlled hy said control stick
relay and by said track relay for energizing said
time element means when said track relay be-
comes energized, means controlled by said time
eiement means for euergizing said control stick
relay upon the lapse of a measured period of
time after said track relay becomes energized,
stick circuit means controlled by said tirack relay
for then retaining said countrol stick relay ener-
gized while said track relay remains energized,
an energy storing device, means including a front
contact of said control stick relay for effecting
charging of sald energy storing device, means
emhbodying said energy storing device for render-
ing said control stick relay slow to release when
said track relay becomes deenergized, and control
means including a frent contact of said control
stick relay for withholding operation of said high-
way crossing signal £6r a period of time after said
track relay becomes deenergized,

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
1,934,094 Saunders — .. _._.___ Nov. 7, 1933
2,097,827 Young oo _ Nov. 2, 1837
2,220,484 Jensen ___._________ Nov. 5, 1940
2,379,209 Allen ____________ June 26, 1945
2,550,924 Blosser oo .. Apr. 1, 1952

e L e



