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W!i!jgrevter than

wave fran.tgthis

ing required fur

this ‘sXceechgly

3GiIcsine wave derivmi from a Iiwlitt-rackrd RC oscillator t:,pe., 20W.

to ho timd$ “closesr~the gato and prowuts the sine wave from reaching tha
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20 FGUr Channel Line LMver$ Mg~ 59 13uvg~725

Three identical cbnneb of this unit oomprised pulse forming

circuilx~ pulse amplifier~~ pulse inverters and driver stages ca~ble of ,

mixing positiw and negutive signals

pair lines to the remote stations,

Two only of these channels

and the other to send information to

channel was a st~nd.by~

and transmitting them over the twisted

were used~ one to send to I’?lOQCWO

the

The cirawin~ shows one Of theue
) a-

channels. Di6crhi&tor pubae
.

put in at sockets 102, or ‘3are wd.xe~V1, V20 V3 whioh are normelly out

off’. A posikive discriminator input pulse drives VI @to grid current,

the input time constant determining the puku duration (in this ease about

rectangular

a positive

rectf~n~ularpl~lseof 300 volts amplitude at its mode. This positive pulse

is applied ‘m the lime at low impedance through .;hecathode fOl~OWOr V80

Insertion of the discriminator pulses in sockets 4, 59 6 provides

simi~xr negative pulses at the modes of V4, Va, and V6 whioh are DOCO

coupled to tho inverter V7 whioh is opawti.ng at E s 00 The ne~ati~
g

~ulsa appearing at the grid of V7 cuts it off completely providing a 200

volt positive pu&se at the grid of Vg which is driven into grid aurrent

● m 8*9 .*9**

● O- ●-w s - 8 c ●
- - . . --- -
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in order to tdce advuritigeof th~ volt~.ge gain at the end of a line terminated
,

in a resistance large co,;,pwedwith its characteristic impedance. These

lines %herefore behaved as capauitative lauds on the driver circuitsc

At the receiving ends after transmission over 12 miles or twisted

pairO tha peak amplitude of the pulse was ubout 110 volts rising in 1/2 ms.

xith Cil”Cuit.8 tripping it a 30-volt level and including the undetermined

trnnsrriissiontime on the line -- about 150 microseconds -- the tie-in

;! it The t:x.n”thchanri>lof the equi..montprovided to signals to ma,.-:.*-

equipmeratin the same shelter (S100000).

‘Theoutput pulse from the ‘“odiscriminator was fed througha

cathode ‘Q112wer ’11
to fire a 2050 thyratron V

120
The 250-volt fast

positive oathode pulse was supplied to the a8tonator line driver and also

to the pulse stretcher VU,, The lengthened pulsQ from VU WaS ~upplied

to the various customers Qver short langths of twisted pair. Grid current
.

limiting resistors were provided for VM and V140

V17 is a pair of‘oathodo followrs oormnlient as buffers f’Or

~eedi.ngdi.scrimbaa~orpulses to various poi~.ts~

output jylses at the Ca%hode$.

the

firing
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at the base of’the tower and the resulting staep wave front used as a time

The premmt 4C35 circuit is sel~-quenohing and a neon indioator

enhbh~ an external check to be mde of’satisfactory firing mid also that

Os.1.isesa Gtrmg,

whioh over-

40

ing

‘theciroui%. employ~ a cmv~ntioaal scale-og- 210 circuit exnbody~

disci?iminatorVI and V2 whioh is set to “firec’on the posit$ve slope ofthe
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the scaler’ unit

.
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VDltaVe of V3 ia,wch that the oathode of V3 elevatea the grid of V2 by

apgfsxming 6% tlm motie of’VI per oycie of the

i,tnp@aIloa of V3 and is therefore ho:vily

For free running [calibration, StOO) the circuit C~lD he unolamped

by olosing the switch and mintqining the :rids of ‘f3at &round potential~

V3 i~ thus cut=off’and the si~nal at the grid of V2 is rmt affected by it.

V4 AzldVs.

A positive

of W4 (lst half’)to fall thereby outting off V3 wnd unolarnpi~ the dis=

originator. Meanwhile the fall in plat~ voltage ofV4 (lst half) and V5
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its stable stateO the plate voltage of VA and V5 (kt halves) rim and

V~ is again brought into conduction to rechuup the disariminat.orVI and V20

General

A code Qf positive and ne~ative pulses appears at the reoeiving

exldof the liries. Usually a switohi~ aotion is required on one only of

The wm.ultin~can be uchiewed west readily by mews of conventional

fixed and known M advance it was unnecessary to make the c~rouiim completely

flexiblo and thus muoh time was saved and more conpaot units achieved.

In what follows, however~ the germral principles of a f~exible soheme are

ill~strateda
.* w 1:0:.-:-c
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positive input ZJlse driws t?m grid of V6 positive

follower VI. V6 Lires thereby closing the contactti

of the relay [Adwince 204 AN or M) in its anode circuit.o One contact of

On closure this tukes over the duky

and t,etmwhile t’hoother contact is

its coil thereby mintaini~ it closed,

;ieanwhile the

The

short cirouit
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+%it~h Posiiion 2

i’cillowedthrough VI inverted by V2 and used to drive a d.ngle 6SN7 scaler

Gtqe(%.go 9& :w-g.24?)0 ThQ negative pulse devolopod at the anode (pin3)

a~)pliedthrough the onthode follower V
5
is in~i’i’ectivein firing V60

However, on receipt 01’the second positive input pulse th~ rise of plate

potential at pin 3 provides a positive

fires V6.

l’husthe circuit opei%tes m

pulse delivered through V5 which

the second positive pulseo Before

use the sqaler unit has to b~ “reset” in order that it shun not aocept

tlm first positive pulse. This is achieved byalloti~ng the point p8 to

rise positively by opening the ‘;resetrfswitoho

Indication of the unit being in its correct equilibrium position

1%is giwmwhea the neon bulb conncmted from piu 3 to E + through ~ is

Reproducibility of this delay w:: to + 1/16 iaillisooondand well

(one !!?104$one W104 aud

delays wore added in as

the spare) were trimmed

constants in setting
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prwm.t the

‘Mm amplitude

WI km

of V2

i nputi

anode

.

examined usi~ tho countor ohrono&raph Qnd were i’cmndto

WhiCh wws self quenching

. These circuits to be locatw.iat W800 and NE!OO

in We

had to

be ~ mS~ 1/16

plate circuit

be powered by

to be remotely

+ (applied at -

Zas .
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were 400

!’ikwlcmt supply was turnad ml I“cnotc+lyat -10 u~?.l!2toSand the QQO, kc the

V3 and V~ utilise the Iwrmiuntion of

oathode loud and allow four further signals to

amtd on the

tion of these

as (xatputgis

of the tine.
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1
a) B $ L Spectroscope
b) HllQer Spectroscope

C) Photo Cf3!l Cdrncrd
d) to si~]lal b all

mad5urinQ equipment.
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