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1e GENERAL.

11 This diagram shows the circull of an Elecironic Timer which may be
associated with Incoming or Bothway relay scts, or other circuits reguiring
a similar timing device.

‘

1.2 The diagram should.be considered in conjunction with the following
diapgramws:

NZP0O 34181 Bothway Junction Relay Set,
NZPO %4195 Incoming Junction Relay Set,.
20 FACILITY SCHEDULE.
Provision is made for:

2.1 Access to "Delayed Operation', the timing of which can be varied %o
suit requirenents.

2.2 Access to an "Imwediate Operation".

2.2 A minimum "reget" time during "Preparaticn" and after disconnection of
the "Delayed Operation Barth" or "Immediste Operation Baxth®.

2,4 The Timer to be de—energised during idle periods hy discennecting the
1" B o sy Y
start earth".

3. OUTLIRE CIRCUIT CPIRATION,.

3.1 Preraration. A "start earth" is provided by the relay sct the Timer is
associated with, when the relay set is vrought into use. Trhis earth "conditions®
the circuit prior to the possible application of earth from the associated relay
sotoe

3¢2 Deluved Overation Earth., then an earth from the relay set appears on
the “"DO" terminal, 75 &3 later (or as per Table "A® on the diagranm) &a earsh
g applied to {the "CO" terminal. This operates the "controlled relay",

The "controlled" relay will remain operated as long as the earth ig applied
to the "DO" ternminal.

Vhen the earth is removed, the circuit will refurn to its "preparad®
condition, as long as the "start earth" remaius applied to terminal "ST".

3.3 Immcdiate Cveration Rarth,

Vhere an earth from the relay set appears on the "IO" terminal, an earth
is applied immediately to the "CO" texminale This operates the "coutrolled
relay'.

The "controlled relay" will remain operated as long as the earth is
applied to the "I0O" terminal.

VWhen the earth is removed, the circwit will retfurn to its "preparad"
condition, as long as the "start earth" remains applied to terminal "S5T%,
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4.  OPERATIONAL DETAILS.
4.1 Preparation.

The “start earth" is applicd to the "ST" terminal by the associated
relay set. Positive (earth) poteniial quickly builds up on the plate of
Ct1 via Dt. The opposite plate Dbecomes negative via D2 and 250 ohmg
"Resistance Battery".

The "bases" of TR: and TR2 are of a similar potential (~) and are
switched Oi. The "collectors® are positive (with respect to the “emitter®)
gnd bias the "base" of TRJ posifiive. Thus TR? is switched OFF and the
potential st the "ecllector® and "CO" terminal is nepative: fthe Yecontrolled
relay remcins released,

4,2 De2layed Oneration Earth,

An earth from the relay set is applied %o the "DO" terminal. This
positive potentizl cauzes the capacitor C1 to discharge, The effect of the
Resistance/Cap&citox Timing conpenents (R?, RV1 and .C1) is 4o delay the "base?
current final value of TRt by 75 ps (or as per Teble "A%" on the diagram).

At the coopletion of this delay, the potential at the "base" of TRI
is positive. Current will cease flowing throuzh PRt and TRZ (Meuitter! -
%base"); TR1 and TR2 are switched OFF, Both "collectors" will therefore
loge their positive potenwmial znd the bias of TR "basc" will becoze negative
{with respect to ins Yemitter™). PR3 will pass a current flow {"emitier-hase")
end switch 0. The "Collector" will present a positive potentiazl and ithe
"controlled relay" will operate.

The "controlled relay" will remain operated by the timing circuit as long
as the earth is applied tc the "DO" {erminal,

¥hen {the “"deley operation" earth is removed, the cirecuit will revert
quickly 1o the condition described in the paragraph "Preparaticn®,

4.7 Immediate Overation Darth.

Vnen an earth from the relay set appears on the "IO" ferminal, the Ybasa"
of TR1 is biaged positive immediately; TR1 and TR2 will be switched 0FF.
Therefcre the bias of TR3 "base" becomes negative and Yenitter"-"base"
current flows, switching 733 O, The "collector" will present a positive
potential and the "countrolled relay" will operate.

The "“controlled relay" will remain operated by the timing circuit as lonz
as the earth is applied to the "I0" terminal.

When the "immedizte operation™ earth is removed, the circuit will revert
imnedistely to the condition deseribed in the paragraph "Preparation',

5. CIRCUIT DESIGN KOTIS.
5.1 TR1

TR2
TR3 ) "Schmidt Trigger"

3) "Darlington Pair®

5.2 DI and D2,
When conducting, complefe a low resistance charging path for C1 during

the preoparetion and "resetting" of the Timer. $hese dicdes will be reverse
biased with the application of 'an carth to terminal "DC",
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5.5 D3, “Catching" diode; prevents collector of TR3 becoming more
negative than ~50 volts due to back BEF of the relay coil, during TR3s
wguitch off%,

5.4 Rlo Presets the desired output conditions of TR3.
5.5 R2. Collector current limiter for TRD.

5.6 R3, R4, and RS Biasing voltage divider for base of TR3. R4 also
functions as collector load for TR1 and TH2.

5.7 RGo Diasing voltage divider for base of TR1. (Also form a winor
part of the Resistive eleuwent of the R/C Timing Circuit -~ see R7 and RV1).

5.8 R7 Together form the major resisbtive element of the R/C Timing
Circuit (see also R6)e  R7 sebs the minimum value of this
RVi resistance, thus limiting power dissipation in RVi,  The
ratic of R7 to RV1 determines the "fineness” of adjustment,
5.9 Cil. Is the capacitive element of the R/C Tinming Circuit.
6. FAULT DIAGNOS3IS.

Refer to Hote 2.1 of the dizgram for details of typical voltages
whi.ch are provided Yo assist with fanli diagnosis.

END OF DIAGRAYM ROUIES



