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10 Claims.

My invention relates to railway traffic control-
ling apparatus, and particularly to apparatus of
the type involving a railway track switch, and
signals governing traffic movements over. the
switch. More specifically, my invention relates
to the release of approach or time locking for a
railway track switch.

Means have previously been devised for pro-
viding a short release period for the locking for
low speed traffic movements over a track switch
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in the reverse position, while a relatively long re-

lease period is provided for the locking for high
speed traffic movements over the track switch in
the normal or main line position. If a distant
signal for a home signal in an interlocking plant
is not operated to display the proceed indication,
but is controlled to display a stop or a caution
indieation while its home signal is controlled to
display some indication other than stop, such a
long release period is not necessary, and is there-
fore undesirable since it unduly delays operations
of the interlocking apparatus.

One feature of my invention is the provision of
a medium release period when a distant signal
is controlled to display a caution or a stop indica-
tion while its home signal is controlled to display
some indication other than stop. This medium
release period is shorter than the long release
period which is provided for high.speed trafiic
movements, but is longer than the short release
period which is provided for low speed traffic
movements.

I shall describe a few forms of apparatus em-
bodying my invention, and shall then point out
the novel features thereof in claims.

In the accompanying drawings, Fig. 1 is a dia-
grammatic view showing one form of apparatus
embodying my invention, in which two distant
signals are provided for a given home signal be=
cause there is less than braking distance between
the home signal and its first distant signal; and
Fig. 2 is a diagrammatic view showing & modi-
fied form of the apparatus of Fig. 1, in which
there is full braking distance between a home
signal and its distant signal, and hence only the
one distant signal is necessary for the home
signal.

Similar 1eference cha,racters refer to similar
parts in each of the views.

Referring first to Flg 1, there is ‘less than

braking distance between a home signal 7, which

governs traffic movements in g given direction,
which I shall assume is the eastbound direction,
over a switch 8 of an interlocking plant, and the
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first eastbound signal in the. rear of signal T 65

which, s shown, is also & home signal 2 which
governs traffic movements over a switch 3, In
addition to arm A of signal 2, which serves as the
first distant signal for home signal 1, a second
distant sigrial | is provided for signdl 1. Sig-
nal { and arm A of signal 2 are both constructed
so that they are capable of displaying the pro-
ceed, caution, and stop indications. A dwarf sig-
nal 6 governs traffic movements over switch 8
in the reverse position, from a side track Z. Sig-
nals 4, 5 and 9 corresponding to signals 1, 6 and
2, réspectively, govern fraffic movements iil the
opposite or westbound direéction.  Thé various
signals shown in the drawings may be of any
suitable design such, for example, as the sema-
phore or the searchlight type.

The rails of the stretch of track shown in the
drawings are divided by insulated joitits 10 to
form track sections IT, 3T, 4T and 8T. Each of
these track sections is prov1ded with a track cir-
cuit including a source of current such as a bat-
téry (i connected across the rails adjacert one
end of the section, and a track relay, designated
by the reference character R preceded by tlhie
reference character for its séction, connected
across the rails adjacent the opposite end of the
section,

The contacts operated by.the varlous relays,
time element devices, levers. and. track switches
are identified by numbers,. each such number hav-
ing a distinguishing prefix from which it is sepa-
rated by a dash when the associated contact is
shown apart from the relay or other device by
which it is operated. The prefix for each of these
contact numbers comprises the reference char-
acter for the relay or other device by which the
associated contact is operated. For example,
contact {HD—21 shown in the upper left-hand
portion of Fig. 1 of the drawings, in the operating
circuits for signal 1, is identified by the Aumber
2( which is separated by a ddash from the prefix
[HD which is the reference character for relay
IHD by which this contact is operated.

Signals 6 and T are controlled by home relays
6H and TH, respectively, only 'a portion of the
control circuit for relay TH being shown, includ-
ing ‘4 contact 32 of a signal lever TV which has
a normal position n and a reverse position 7.
Relay 6H may be similarly controlled by a lever

} 6V which'is not shown in the drawings.

Arm A of signal 2 is controlled by a neutral
relay A2H and by a polarized relay 2HD. Relay
2HD is controlled, in part, by a contact 41 closed
in the r position of a signal lever 2V having & nor-
ma]l position n and a reverse position r. The po-
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larity of energization of relay 2HD is controlled
by contacts TH—34 and TH—42 of relay TH, so
that relay 2HD is energized in g normal direction
only if relay TH is energized.

Signal | is controlled by a polarized relay {HD
in such a manner that signal | will indicate pro-
ceed only if arm A of signal 2 indicates proceed.
A repeater relay A2PC which controls the polarity
of energization of relay {HD is controlled by re-
lays AZH and 2HD in such a manner as to be

energized only if arm A of signal 2 is controlled to,

indicate proceed.

Switch 8 is provided with an operating mecha-
nism 8M which, as here shown, is controlled by a
polarized switch control relay 8W. A normal
switch indication relay 3SNWP is so controlled by
a contact 12 operated by switech 3 as to be ener-
gized only when switch 3 occupies the normal
position. A reverse switch indication relay SRWP
is so controlled by a contact 62 operated by switch
€ as to be energized only when switch 8 occupies
the reverse position.

An approach or time locking stick relay, here
shown as a time locking stick relay designated by
the reference character TALS, controls, in part,
the switch control relay 8W by means of a frong
contact TALS—I3, so that relay 8W cannot be
energized for eﬁectmg operation of switch 8 un-
less relay TALS is energized.

Only a portion of the normal and reverse con-
trol circuits for relay 8W is shown in the drawings.
The portions of these circuits which are not shown
may be controlled in any suitable manner such,
for-example, as by a lever operated by a leverman
in the interlocking tower.

Energization of locking stick relay TALS is con-
trolled, in part, by time element means here shown
as two thermal devices BITE and AITE, by two
slow_release stick relays TTES and 9TES desig-
nated first and third auxiliary stick relays, respec-
tively, by a second auxiliary or short time release
stick relay TWZ, and by a medium time release
stick relay A2PP.

‘Referring now to Fig. 2, a medium time release
stick relay A2HP is here shown controlled by re-
lays A2H and 2HD instead of by relay A2PC as is
shown for relay A2PP in Fig. 1. Relay A2HP here
controls the second time element device ATTE
and a medium time release circuit for relay 7TALS
similarly to the manner shown for relay A2PP in
Fig. 1. Other parts of the apparatus of Fig. 2 are
controlled as in Fig. 1.

Having described, in general, the arrangement
and control of the apparatus, I shall now describe,
in detail, its operation. :

As shown in the drawings, all parts are in the
normal condition, that is, switches 3 and 8 are
in their normal positions; signal { is indicating
caution, and all other signals shown in the draw-
ings are indicating stop; normal switch indica-
tion relay SNWP is energized; switch control re-
lay 8W is energized; switch mechanism 8M is re-
tained in its normal position by a. circuit con-
trolled by relay 8W; relay IHD is enhergized by
current. of -reverse polarity, and hence signal |
is- indicating caution; stick relays TALS, A2PP
and A2HP are energized; and relays 8RWP, 6H,
TH, A?H, 2HD, A2PC, TWZ; TTES, 9TES, and time
element devices ATTE and B1TE are deenerg1zed
“With switch 3 in the normal position, normal
switch indication relay 3NWP is energized by a
circuit passing from terminal B- of a suitable
source of current, through contact 12 of switch
3 in the normal position, and the winding of relay
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3NWP to terminal O of the same soutce of cur-
rent.

Relay 8W is shown energized by -current of nor-
mal polarity by a circuit, only a portion of which
is shown, including contact TALS—I{3, The mech-
anism 8M of switch 8 is retained in the normal
position by a circuit passing from. terminal B,
through' contacts 4 and 15 of relay -8W, and
mechanism 8M to terminal O.

Relay IHD is energized by current of reverse
polarity in a circuit passing from . terminal B,
through the back point of contact 16 of relay
A2PC, the :winding of relay {(HD,  contacts
ITR—IT and 3TR—I8, contact 193-0of a relay 4ALS
which may be controlled similarly to relay TALS,

~and the back point of contact 29 of relay A2PC

to terminal O. With relay {HD energized by cur-
rent of reverse polarity, signal { is retained in
the caution position by a circuit, only a portion
of which is shown, including contact {HD—2{.

Relay TALS is energized by a stick circuit pass-
ing from terminal B, through contacts TH-—22
and. 6H—23, front point of contact 24 of relay
TALS, and the winding of relay 1ALS to termi-
nal O,

With relay TALS energized, a pick-up circuit
is closed for relay A2PP passing from terminal B,
through contact 25. of relay A2PC, contact
TALS—26, and the winding of relay A2PP fo ter-
minal O. A stick circuit for relay A2PP is also
closed, which is the same as the pick-up circuit
just traced; except that it includes contact 2T of
relay. A2PP. instead of contact TAL.S—26.

‘Relay A2HP, shown in Fig. 2, is energized by
pick-up and stick circuits including contacts
A2H—28 and 2HD-—29 in mulfiple. The pick-up
circuits also include contact TALS—38, and the
stick circuits include contact 31 of relay A2HP.

I shall assume that with switches 3 and 8 in
the normal position, as shown, a leverman ar-
ranges.for an eastbound high speed traffic move-
ment over the main line by placing signal levers
2V and TV in their r positions in the scheme shown
in Fig. 1.

With lever TV in its r position, its contact 32 will
be closed in the portion of the circuit shown for
energizing relay TH. 'The arm of signal T will
therefore be controlled to indicate caution by a
circuit, a portion of which is shown, including
contact 33 of relay TH. By means of a distant re-
lay, not shown, the arm of signal 7 may then be
controlled toindicate proceed.

With lever 2V in the 7 position, and with relay
TH energized, a circuit will be completed for en-
ergizing relay 2HD by current of normal polarity,
passing from terminal B, through front point of
contact TH—34, contact 8TR-—35, contact 36 of
relay 9ALS, contacts 4ALS—38," 4TR—39 and
3TR—40, contact 41 of lever 2V closed in-the r
position, winding of relay 2HD,; and the front
point of contact TH—42 to terminal O. With re-
lay 2HD energized, a circuit, only a portion of
which is shown, will be completed for energizing
relay A2H, including contact 3INWP—43 and con-
tact 2HD-—44, and the winding of relay A2H to

terminal O. With relay A2H energized; and with

relay 2HD energized by current of normal polar-
ity, arm A of signal 2 will be operated to the pro-
ceed position by a cireuit including contact §4 of
relay A2H, contact 2HD—85, and the mecha-
nism of arm A of signal 2.

With relay A2H energized; and with relay 2HD

- energized by current of normal polarity, .a circuit

(4]

will also be completed for energizing the repeater
relay A2PC, passing from terminal B, -through
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contact A2H—45, contact 46 of relay 2HD, and
the winding of relay A2PC to terminal O,

“With -relay A2PC energized, the circuit pre-
viously traced for relay 1HD will be pole changed
by contacts I8 and 28 of relay A2PC to energize
relay IHD by current of normal polarity. The
arm of signal | will therefore be operated to the
proceed position by a circuit including contact
{HD--21i, contact ! HD—£17, and the mechanism
of signal { to terminal O,

- With relay A2PC energized, the pick-up and
stick circuits previously traced for relay A2PP will
be opened at contact 25 of relay A2PC, causing
relay A2PP to be deenergized.

--Relay TH, upen becoming energized, ovens its
contact TH—22, thereby breaking the stick cir-
cuit previously traced for relay TALS and causing
relay TALS to become deenergized. - .

I shall now assume that an eastbound train
moves over the stretch of track shown, and passes
signal T. If now relay TH becomes deenergized,
eithér by a contact of relay 8TR, not shown, in
the eireunit for relay 1H, or by the leverman re-
turning lever TV to the n» position and thereby
opening contact 32 in the circuit for relay TH, a
pick-up circuit will be completed for relay TALS,
passing from terminal B, through contacts
TH—22, 65—23, BITE—48, ATTE—49, §TR——58,
and the winding of relay TALS to terminal O.

With relay TALS thus energized; relay 8W can s

become energized by current of reverse polarity
for effecting operation of switch § to the reverse
Dosition, if desired, after the train leaves section
8T, :

I'shall assume that all parts of the apparatus
are refurned to the normsal condition after the
eastbound train passes over the stretch of track
shown, and that the leverman again arranges for
a high speed traffic movement by placing signal
levers 2V.3nd TV in the r position for clearing
signal T and arm A of signal 2. I shall further as-
sume that the leverman returns the arm of signal
T to the stop position before the eastbound train
- passes this signal.

With contact 8TR—E@ open, relay TALS will
remain deenergized, but a circuit will be com-
pleted for energizing the first time element device
- BITE, this circuit passing from terminal B,
through contacts TH~-22 and §H—23, back point
of contact 24 of relay TALS, back point of contact
51 of relay TTES, and time element device BITE
to terminal O. Upon the.lapse of a measured
period of time after the completion of this cir-
cuit, contact 52 of device BiTE will complete a
pick-up circuit for energizing relay TTES, which
is the same ag the circuit previously traced for
time element device BTTE except that it includes
contact 52 of device BITE instead of the back
point of contact 51 of relay ITES.. Relay 1TES,
upon becoming energized, completes its stick cir-
cuit which is the same as its pick-up circuit just
traced except including the front point of con-
tact 51 of relay TTES instead of contact 52 of
time element device BITE.  Relay TTES, upon
opening the bhack point of its contact 51, de-
energizes time element device BITE which then
starts to cool. :

With relay TTES energized, a circuit is com-
pleted for energizing the second time element de-
vice ATTE, which is the same as the stick circuit
for relay TTES as far as the front point of con-
tact 51 of relay TTES, and then passes through
the back point of contact 53 of relay 9TES, con-
tact A2PP—54, and time element device ATTE
to terminal O, Upon the lapse of a measured
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period of time after the completion of this eir<
cuit, contact 55 of time ‘element device ATTE
will be :closed, completing a pick-up circuit for
relay 9TES which is the same as the stick circuit
for relay TTES as far as the front point of con-
tact 51 of relay TTES, and then passes through
contact 55 of time element device AITE, and the
winding of relay 9TES to terminal O. Relay
9TES,  upon becoming energized, completes its
stick circuit which is the same as the pick-up
circuit just described except including the front
point of contact 53 of relay 9TES instead of con-
tact 55 of time element device ATTE. Relay
9TES, upon becoming energized, opens, at the
back point of its contact 53, the circuit previously
traced for time element device ATTE, and thus
causes device ATTE to start to cool.

When time element device ATTE has cooled
sufficiently, a second. pick-up circuit will be com-
pleted for relay TALS passing from terminal B,
through contacts TH—22, 6H—23, BITE--48,
ATTE—A49, 9TES—56, and TTES—80, and the
winding of relay TALS to terminal O.

I shall next assume that all parts of the ap-
paratus are again returned to the normal con-
dition and that the leverman places lever 1V in
the r position for controlling signal T to display
the proceed or caution indication depending on
whether its distant control relay, which is not
shown, is energized or deenergized, but that be-
fore he clears arm A of signal 2, he decides to
set up a different route. He therefore does not
move lever 2V to its r position, and hence relays
2HD and A2H do not become energized. Relay
A2PP -therefore remains energized by its stick
circuit previously traced.

In order to arrange a different route, the lever-
man will restore lever TV to the n position, there-
by deenergizing relay TH and completing the en-
ergizing circuit previously traced for time element
device BITE. Relay TTES will become energized
as previously described, but time element device
ATTE will not become energized because contact
A2PP—52 will now be open.

As soon as time element device BTTE has cooled
sufficienfly after the opening of contact 51 of
relay TTES ab its back point, a third pick-up
circuit will be completed for energizing relay
TALS, constituting a medium time release circuit.
This circuit passes from terminal B, through
contacts TH—22, 6H—23, BITE—A48, back point
of contact 8RWP—51, contacts A2PP—_5g8 and
1TES—60, and the winding of relay TALS to
terminal O,

I shall next assume that all parts of the ap-
paratus are again returned to their normai con-
dition, and that the leverman decides to direct
a train to move from siding Z to the main line
over switch 8 in the reverse position.  He will
therefore energize relay 8W by current of reverse
polarity which will then complete a reverse op-
erating circuit for switch operating mechanism
8M passing from terminal B, through contact 14
of relay 8W, contact 15 of relay 8W in the re-
verse position, and mechanism 8M to terminal O.
The leverman will then energize relay 6H by op-~ .
erating its lever, corresponding to lever TV shown
for signal 1, to the r position. Signal 6 will then
be cleared by its circuit including contact 61 of
relay 6H. Relay 6H, upon becoming energized,
will deenergize relay TALS by opening its contact
6H—23,

I shall further assume that before the train
passes signal 6, the leverman decides to arrange
a different route. He will therefore return signal
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6 to stop by deenérgizing relay 6H. . With switch

8 in the reverse position, reverse switch indica-
tion relay SRWP will be energized by its circuit
passing. from terminal B, through contact. 62 of
switch -8, and the winding of relay  8RWP to
terminal O. : :

" When the leverman deenergizes relay 6H, a
pickup circuit will therefore be completed for
energizing the short time release stick relay TWZ,
this.: circuit passing from terminal B, through
contacts TH-—22, 6H—23, and BITE—A8, front
point of contact SRWP—51, and the winding of
relay TWZ to-terminal O. . Relay TWZ, upon thus
becoming. energized, will complete its stick cir-
cuit passing from terminal B, through' contacts
TH-—22 and 6T1—22, contact 63 of relay TWZ, and
the winding of relay TWZ to terminal O. With
relay 6H deenergized, the energizing circuit for
time element device BITE will be completed. as
previously traced.

- As soon as relay TTES becomes energized, a
fourth or short time release circuit will be com-
pleted for relay TALS passing from terminal ‘B,
through contacts TH—22 and 6H-—23, contact 59
of relay TWZ, contact TTES—89, and the winding
of relay TALS to terminal O.

I shall now assume that all parts of the appa-
ratus are again returned to the normal condition,
and that the leverman again- clears sighal § for
a traffic movement from siding Z over switch 8
in its reverse position, and that he again returns
signal 6 to stop before a train passes this signal.
I shall-further assume that he.then again clears
signal 6 but again quickly returns it to the stop
indication. By returning . signal 6 to .stop.the
first time, the heating of time element device
BTTE has been begun, and then the clearing of
signal 6 deenergizes relay TWZ which cannot now
again pick up because back contact BITE—48 is
open due to the heating of time element device
BTTE when signal 6 was first. returned to the
stop indication. .

Therefore, when the leverman returns signal 8
to the stop indication the second time, the circuit

will. again be closed for energizing time element

device BITE. and continuing it to the condition
in which its contact 52 closes the pick-up circuit
for relay TTES. Device BITE will then be de-
enersized by the opening of the back point of
contact 51 of relay TTES. Upon the lapse of a
measured period of time, contact BTTE—48 will
complete the pick-up circuit previously traced for
relay TWZ. The short time release circuit pre-
viously traced for relay TALS will-then again be
completed. R . .

. Tt follows that, if the leverman clears signal 6
for a low speed traffic. movement and. then puts

it to stop, and then again clears signal 6 and again .’

returns it to the stop indication after time element
device BITE has started to heat, but before a
. train has passed signal §, protection is provided
against a reduction of the time of energization of
relay TALS by the short release circuit.

In- the form of aparatus shown in Fig. 2, the
circuits for relay A2HP are controlled directly by
_contacts of relays A2H and 2HD instead of by
relay A2PC which is in turn controlled by these
two relays, as shown in Fig. 1. Relay A2HP of
Fig, 2 is therefore energized, similarly to relay
A%PP of Fig. 1, only if signal A2 is controlled to
indicate stop or-caution, causing contact A2H--28
or 2HD—28 in the circuits for relay AZHP to be
closed, and becomes deenergized if arm A of sig-
nal 2 is controlled to indicate proceed because
then, relay A2H will be energized and relay 2HD
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will be energized by current of normal polarity
causing its contact 2HD—28 in the circuits for
relay AZHP to be opened. The operation of the
form of apparatus shown in Fig. 2 for providing
a medium time release of the locking will, there-
fore, be understood in view of the foregoing de-
scription of the operation of the apparatus of Fig.
1 for providing medium time release of the lock-
ing.

From the foregoing description and the accom-
panying drawings, it follows that, in apparatus
embodying my invention, I have devised means
for providing three different time periods for
releasing approach or time locking in a railway
interlocking control system. A long release period
is provided if a distant signal is controlied to in-
dicate proceed while its home signal is controlled
to display an indication other than stop; a me-
dium release period is provided if a distant signal
is controlled to indicate other than proceed while
its home signal is controlled to display an indi-
cation other than stop; and a short release period
is provided if a low speed route is arranged for a
traffic movement over a switch in the reverse posi-
tion.- Two time element devices and two slow
release stick relays controiled by the time element
devices, and also a short time release stick relay
and a medium release stick relay are included in
the apparatus for accomplishing these results.

Although I have herein shown and described
only a few forms of railway traffic controlling ap-
paratus embodying my invention, it is understood
that various changes and modifications may bhe

‘made therein within the scope of the appended

claims without departing from the spirit and
scope of my invention. :

Having thus described my invention, what T
claimis:

1. In release means for energizing an approach
or time locking stick relay in a railway interlock-
ing control system, including a time element de-
vice, including a first slow release auxiliary stick
relay. and a second auxiliary stick relay, includ-
ing means for energizing said second auxiliary
stick relay if said time element device is deener-
gized and if a given track switch is in the re-
verse position, including an energizing circuit for
said time element device controlled by back con-
tacts. of said locking stick relay and said first
auxiliary. stick relay, including -means- for ener-
gizing said first auxiliary stick relay if said lock-
ing stick relay is deenergized and if said time ele-
ment device is energized, the combination com-
prising, a second time element device slow to pick
up and slow to release, a third auxiliary stick re-
lay slow to release, an energizing circuit for said
second time element device controlled by a front
contact of said first auxiliary stick relay and by a
back contact of said third auxiliary stick relay,
3 pick-up. and a stick circuit for said third aux-
iliary stick relay both controlled by a front con-
tact of said first auxiliary stick relay and the
pick-up circuit controlled also by a front contact
of said second time element device, a pick-up cir-
cuit for said locking stick relay controlled by back
contacts of both said time element devices and
by front contacts of said first and third auxiliary
stick relays, and a second pick-up circuit for said
locking stick-relay controlled by front contacts
of said first and second auxiliary stick relays.

2. Release means for energizing an approach or
time locking stick relay in a railway interlocking
control system including a signal for governing
low speed traffic movements over a given track
switch and including a second signal for at times
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governing medium speed traffic movements and
for-at other times governing high speed traffic
movements over said switch, comprising in com-
bination, a ¢ircuit becoming closed for energiz-
ing-said stick relay upon the lapse of a short
period of time after said first signal becomes con-
trolled fo indicate stop after having been cleared
to direct a low speed traffic movement over said
switch, a second circuit controlled to :become
closed only if said first cireuit is open for ener-
gizing said stick relay upon the lapse of a me-
dium period of time after said. second signal be-
comes controlled to indicate stop after having
been cleared for directing a medium speed traffic
movement over said switch, and a third. cireyit
controlled to become closed only if said second
cireuit is open for energizing said stick relay upon
the lapse of a long period of time after said sec-
ond signal becomes controlled to. indicate stop
after having been cleared for directing a high
speed traffic movement over said switch,

3. Means for releasing approach or time lock-
ing apparatus in a railway interlocking control
system including a signal for governing g train
moving at low speed toward a given section of
track and including a second signal for at times
governing a train moving at medium speed and
for at other times governing a train moving at
high speed toward said given section of track,
comprising in combiation, means for releasing
said locking apparatus upon the lapse of g short
period of time after said first signal becomes con-
trolled to indicate stop after having been clesred
to direct a train moving at low speed toward said
given section of track, other means effective: only
if said first means is ineffective for releasing said
locking apparatus upon the lapse of a medium
period of time after said second signal becomes
controlled to indicate stop after having  been
cleared to direct a train moving at medium ‘speed
toward said given section of track, and still other
means effective only if said other means is in-
eflective for releasing said locking apparatus upon
the lapse of a long period of time after said
second signal becomes controlled to indicate stop
after having been cleared to direct a train mov-
ing at high speed toward said given section of
track.

. 4. In release means for energizing an approach

or time locking stick relay in a railway interlock- :

ing control system, in which a time element de-
vice is controlled by back contacts of the locking
stick relay and of g slow release auxiliary stick
relay, in which said auxiliary stick relay is con-
trolled by a front contact of said time element de-
vice and by a back contact of said locking stick
relay, in which a second auxiliary stick relay has
a pick-up circuit controlled by a back contact
of said time element device if a given track switch
is in-the reverse position and has g stick circuit
which then remains closed as long as an asso-
ciated signal is controlled to indicate stop, the
combination comprising, a second time element
device slow to pick up and slow to release, a third
slow release auxiliary stick relay, an energizing
circuit for said second time element device con~
trolled by a front contact of said first auxiliary
stick relay and by a back contact of said third
auxiliary stick relay, a pick-up and a stick circuit
Tor said third auxiliary stick relay controlled by
front contacts of said second time element de-
vice and of saig first auxiliary stick relay respec-
tively, a pick-up circuit for said locking stick re-
lay controlled by back contacts of both said time
element devices and by front contacts of said
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first: and 'third auxiliary stick relays, a second
pick-up circuit for said: locking stick relay con-
trolled by front contacts of said first'and second
auxiliary stick relays, and a third pick-up circuit

" for said locking stick relay controlled by a back

contact of said first time element device and by
a front contact of said first auxiliary stick relay.

5. In release means for energizing an approach
or time locking stick relay in a railway inter-
locking control system, in which a time element
device is controlled by back contacts of the lock-
ing: stick relay and of a slow release auxiliary
stick relay, in which said auxiliary stick relay
is controlled by a front contact of said time ele-
ment . device' and by a back contact of said lock-
ing stick relay, in'which a second auxiliary stick
relay has a pick-up circuit controlled by a back
contact: of said time ‘element device if a given

" track switch is in the revérse position and has a

stick circuit which then remains closed as long
as .an associated signal is controlled to indicate
stop, the combination comprising, a second time
element device slow to pick up and slow to re-
lease, a third slow release auxiliary stick relay,
an energizing circuit for said second time ele-
ment. device controlled by a front contact of
said first auxiliary stick relay and by g back con-
tact of said third auxiliary stick relay, a pick-up
and a stick cireuit for said third auxiliary stick
relay: controlled hy front contacts of said second
time element device and of said first auxiliary
stick relay respectively, a pick-up.circuit. for said
locking stick relay controlled by back contacts
of both said time element devices and by front
contacts of said first and third auxiliary stick
relays,.a second pick-up. eircuit for said locking
stick relay controlled by front. contacts. of: said
first: and second auxiliary stick relays, and ' a
third pick-up circuit for said locking stick relay
controlled by a back contact of said first time
€lement. device and by a'front contact: of said
first ‘auxiliary. stick relay if the track switch ‘is
in the normal position and if a distant signal
for an associated home signal has not been con-
trolled to indicate proceed. ;

6. In release means for energizing an approach
or time locking stick relay in a railway interlock-
ing control system, including means for energiz-
ing said locking stick relay upon the lapse of a
relatively long period of time after an associated
home signal is controlled to indicate stop, the
combination comprising, a medium release stick
relay, a pick-up and a stick circuit for said me-
dium release stick relay each of which is closed
only if a distant signal for said home signal is
controlled to display an indication other than
proceed and said pick-up circuit also including a
front contact of said locking stick relay, and a
circuit including a front contact of said medium
release stick relay for energizing said locking
stick relay upon the lapse of a medium period of
time affer said associated home signal is con-
trolled to indicate stop.

7. In release means for energizing an approach
or time locking stick relay in a railway interlock-
ing confrol system, including a time element de-
vice, including means controlled by said locking
stick relay for energizing said time element de-
vice when an associated home signal is controlled
to display the stop indication after having been
controlled to display some other indication, the
combination comprising, a second time element
device, means controlled by said first time ele-
ment device upon the lapse of a measured period
of time after it becomes energized for energiz-
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ing said second time element device, a circuit con~
trolled by said first and second time element de-
vices upon the lapse of a second measured period
of time after said second time element device
becomes energized for energizing said locking
stick relay, and a second circuit controlled by said
first time element device for energizing said lock-
ing stick relay if a distant signal for said home
signal has displayed the stop or caution indica-
tion while the home signal displayed an indica-
tion other than stop and thereby providing a
shorter release time than is provided by said first
circuit.

8. In release means for energizing an approach
or time locking stick relay in a railway inter-
locking control system, including a time element
device, including means controlled by said lock-
ing stick relay for energizing said time element
device when an associated home signal is con-
trolled to display the stop indication after hav-
ing been conirolled to display some other indica-
tion, including a short release circuit controlled
by the pick-up operation only of said time ele-
ment device for energizing said locking stick re-
lay if a given track switch is in the reverse posi-
tion, the combination comprising, a second. time
element device, means controlled by the pick-up
operation of said first time element device for en-
ergizing said second time element device, a long
release circuit responsive to the pick-up and re-
lease operations of both said time element de-
vices for energizing said locking stick relay, and
a. medium release circuit responsive to the pick-
up and release operations of only said first time
element device for energizing said locking stick
relay if a distant signal for an associated home
signal has continued to display the stop or cau-
tion indication while the associated home signal
was . controlled to display an indication other
than stop.

9. In release means for energizing an approach
or time locking stick relay in a railway inter-
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locking control system, including means for en-
ergizing said locking stick relay upon the lapse
of a relatively long period of time after an asso-
ciated home signal is controlled to indicate stop,
the combination comprising, a  medium release
stick relay, means for normally energizing said
medium release stick relay but for deenergizing
it if a distant signal for an assoclated home sig-
nal is controlled to display the proceed indica-
tion, and a circuit controlled by a front contact
of said medium release stick relay for energiz-
ing said locking stick relay upon the lapse of a
shorter period of time than is provided by said
long release means:

10. In release means for energizing an ap-

- proach or time locking stick relay in a railway
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interlocking control system, including a fime ele-
ment device, including means controlled by said
locking stick relay for energizing said time ele-
ment device when an associated home signal is
controlled to display the stop indication after
having been controlled to display some other in-
dication, the combination comprising, a s€cond
time element device, means responsive to the
pick-up operation of said first time element de-
vice for energizing said second time element de-
vice only if a distant signal for said associated
home signal has been controlled to display the
proceed indiéation while said associated home sig-
nal displayed an indication other than stop, long
release means responsive to the pick-up and re-
lease operations of both said time element de-
vices for energizing said locking stick relay, and
shorter release mieans responsive to the pick-up
and release operations of only said first time ele-
ment device for energizing said locking stick re-
lay if the distant signal for said associated home
signal has continued to display an indication
other than proceed while said associated home
signal displayed an indication other than stop.

 EARL M. ALLEN.



