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GENERAL DE:tid.  

D.,17,5 is a universal display unit which is the culmination" of all other ground radar 
(search)displays.C12ca4 bs aye arranged for operation with e- 

C.H.L. G.C.16 AaM.E.S, Type 11, Type 13, Type 14,without addition of 
furtherunits. 
This upiersal appliaAtion iS made possible bytthe u-so cof a monitor roceiver,locatod 
oloso'to, tho aerial system,nermally in the aerial vehicle cabineThe monitor mei:Aver 
ooeiv4 signi115.  at tho particular radar transmitter frequoney,and convorts them to an 

Fo oa:45 Mc/s,irrespective of the tmnAmittor froquoney,This 45 BO outpht is then 
:cd through co-axial sable to tbe L.T7cCp 
P::"TC COMMIS. 

Displays consist7of 
(1) Signal channel with detector,video amplifiers,signal limiters,anti-jamming 

oircuits.Signals fed to C.R.T. grid or "Y" plates to give either "brilliance" 
or "amplitude" modulation. 

(2) Synchronising circuits,brillianne,ti-ae-base,and calibvstion circuits. 

(3) Power units. 
ALIENT FEATURES. 

Designed for convoy use as well as fiXe&stations.. 
All units accessible from the frontt(Vehicle spacelAmited). 
Temperature control and air conditioning. 
Easy meter and t-soopefaoilities. 
Main valves_ limited to three types. 

Poiei' supplies stabilised and regulated. 
Servicing made easy by facility that all units can be witildrawn 
With power on. 

APPLICATION OF D.U.5,  
Most important one is the Type 21 Convoy.This consists of 47 

(1) Transmitter Type 13.(T.R.3561 or N.T.277). 	' 
Thistransmitter feeds into a vertical "cheese" aerial,Which "nods" through 
an angle of 26 degreee.The returning echoes are displayed on Console 15 
from which the operator reads height and range. 

(2) Transmitter Type 14.(TtR.3561 or N.T,277). '• 
A similar transmitter to one mentioned above but feeding into 6,horitonta1 
"cheese" aerial,capable of being 1.t-ed through 360 degrees. 

• Returning echoes displayed as a P.P.I. on Console Type 160* 

(3) Operations. Vehicle. 
Usually houses two Consoles Type 16 and one-Type 15, 
One Console Type 16 together with 'the Type 160.Se1 o proNioto oomPlote ' 
"raid" reporting information.(i.e...cange.bearing and height)4, 
The other Type 16 is used to,report all signals displayed to a main 
control centre. 
The Type 14 transmitter with its aerial rotates oontinuoubly.,  
The Type 13 transmitter is rotated as. required to point in the direction 
of the target.The aerial is kopt "noilding" ocnIllnuously at a speed' of 
6 times per minute. 

D.U. cS 

!Assn slA 
CLASS b8A. 
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Shift .c.•, obtained by varying the P.D. across the shift coils, 
and helice the- euxrent through them- Tt gives ai_larox-41- — 5 CE13 

off centre in one direction and 1. an in the.„&thrir, 
If it is itappssible to centre the spot2 er.rrent.tb.....-:ou.gt.. the 
osJils may be reversed by reversing coil -.4.ections.Tids 
done by altering the links- at the back 'o 	t.--.°.maing mectianismc, 
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Sync input by Pte plug to P148 or from L.P.O. in la 26: 
Sync selector switch on P147 selects one of four :- 

2) Type 11 -ve sync. 
Type 13_ +ve sync. 

4) Tye_ 14 +ve sync. 
The amplitude of sync inputs vary so the sync control is necessary to 
standardise flip-flop triggering. 
71 The'Syne Valve. enables the time-base to lock on either +ve or 
-ve incoming triggering pulse.The sync control is a''.justed so that 
7.1 output is just sufficient to cut V2 on. 
V2&.3 Flip Flop width of square wave adjustable by "Range" control 
;hick varies the leakaway‘time of the charge on the copling condenser. 
74. -ve D.C.R.for b7anking pulse from turning gear to V5 suppressor grid. 

V5 Brightness Input from V3. 
Output from the anise of V5(--ve square wave)  
is fed to the cathode of the C.R.T.for 
bright up during forward trace and black- 
out during flyback time. 
The -listotion of square wave due to C.R. from 75 anode 
to earth ensures trace is same brilliance along its 
length. 
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V6 -c-re DGR (CV1054 - Anodes strapped).DC restores to earth, the 
square wave output fron. flop (V3) which is applied to suppressor 
grid of w (miller valve). 
V7 Miner. The time-base valve.Velocity control varies the leak away time of the' 
Miller condenser,thus varying the slope of the output 71/F. 
V8 STE? DIODE,,, Increases the step in the Miller VF,producing a pedestal W/F. 
V9 	Inverter. 43nplifies and inverts the output fran V7. To reduce distortion 
a large percentage of negative feed-back is employed.On ranges 2 & ,3,i.ntegrating 
circuits are switched in across the output of V9,which have the effect of 
altering- the shape of the output W/F to improve the linearity on these ranges. 
V1O ;eve LCR. Positively DC restores the pedestal W/IF from V9 anod.e,to 
14--1 I  Time -base output Cat ode Follower. Used. to match into time-base coils. 
The tim—base coils form the cathode load of the valve. 
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Before the action commences Ia i$ out-off at the suppressor.Screen current is flawing 
Cpntrol grid held at zero potential by grid ourrent.Condenser C is charged to 300V. 
Suppressor grid bias is removed and suppressor potential rics to cathode potential. 
Ia flows;77a falli carrying grid dewn with it 
When Vg approaches out-off this rapid fall is cheoked.Ig ht.E eosaed and C now disoharges 
through R2,the valve and R1,As C disChares bringing Vg up,the Ia is increasing so that; 
Va is falling at the same time„This make the discharge of C almost linear and thoroforo 
Va falls linearly"ph;the suppressor bias is re-applied,C assumes its original charge 
(Charged 1,y ig). 

-rEp DioDfi 

Purpose pf."StePDiocle" 	To inorease.tho st2p on the Nailer 1/F.  
Action 	tbe.Stati6.sOnditionila of v7 is out-off at the suppressor.V8:cathode is held 
0E—fg& positivo,by a bleeder network aorpss ET so that V% anode is positivo to its 
oathodo.Curront flows throUgh, resistor Xe 
Nhen.V7, 4s:.04€ , Op-776 , falJ;s„Voltago at A. falls tending to out off V8,but as diodo I throl 
'X is doorosigit,7 Anodo ourront can inoroaso by the same amount,without any appreciable 
change of po4:31 at A4Sinoe grid of 17  is connected to A,no changL: of potontial has 
takon placo At -rajalthoUgh V7A will have talon consideiablypproduoing a largo stop; 
Eventually V3 will coaSe to conduct ana pciontial at Awill fall by fflrthor amount 
equal to grid 	i. pf V71.noroasipg stop 3'c11 f:urtho bo:for tho,AllOr run-down 
occurs. 
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In diag:fm A P.,..7ition is that V11 is biassed well beyond 
cut-cff:1,n v-1_o of the standiri bias applied being dependenl; 
upon the 	of the Linearity Control. The potential across 
the control (-3-130 is obtained from F121.. 
The output from 747 is positively D.C..mstored from the bias level 
by Vi0 end 	li..rge enough to overcome the bias.But only a portio.d 
of the square pave component of the 	"1 77  is re7-.-oduccd at - 
the cathode of V11. 

With bias reduced,it can be seen from Mai-rem B tlhat 
the ratio of siguLre wave to saw-tooth reyrodurf..1  
1/11 cathode has increased. 
Vlerefdre it can be seen„that by altering the id.T.Ity 
Control (i.e.varying the bias to V11) the ratio of square 
wave to sl-...w-tooth is varied in the pedestal ivr:sc--fcm 
produced at the c-'1-.)de of 711. 
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ACTION The -ve square wave from the fr.) '''2) 
applied to the suppressor of Vi2.it 	co. 
l'asc:D!reft negatively,so that the Ia of i:12 
is cut-off for the duration of the trace and 
cut-on during the period of flybacL.Igring 
the fly-back period he alo4rcuit is no-c, 
sting since feedback is iii the 4rci-„, 

-When the -ve square wave cul,s 	la the 
circuit is effectively as shown ir ligs. 2 & 
Is suddenly increaseslIa collapses.Tun=f3 coto 
in the anode commences to oscillate 	'3624 oj 
The screen now acts as the anode, Li, 	in 
the screen cot providing feedbac.1- 1 th., correc 
phase to maintain oscillations. 

'When Ia is cut on,the rising cur2enx 
causes the phase of feed-back to be =eversa 
which quickly damps out the e._:;illations 
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Input  :- 18624 c/s siLe wave from V12,fed to grid of 715. 
V13 Squarer. Grid held at cathode potential by Ig.The 4-ye 
half cycles of the sine wave input is lost by Ig and clay the 
-ve half cycles effect Ia. Due to the CR forming the anode ect,the waveform 
produced at the anode,has an exponential leading edge and a sharp lagging 
edge*Applied across a "peaker" coil,the exponential edge has no effect cm 
the coil,but the sharp fall on the trailing edge,causes the coil to "ring" 
at 500 Kc/S.T'-cse oscillations are fed. to the grid of 
12141- Distorter.whiell is heavily damped by Igsand at the anode of 114produces 
a single oscillation at 500 kc/S which is applied to the grid, of 
V15 Cathcd',  Follower. This valve is biassed beyond cut-off(+ve potential 
applieu to c,t1loae).The amplitude of input from V14 is such, that only 
the tips of the -we pulses cause V15 to cut-on.Thus at The cathode of 715 
positive "pips" are reproduced (which are fed to E16) ,whilst at the anode 
negative "pips" are produed(Which are fed to P148 from whence they can 
be used to calibrate any display which is incapable of producing its awn 
calibration. markers). 
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THE Loct-7/. PLH.SE 05C11_037oR 

Purpose.  To produce a maintenance sync Oise.: 

ilotien.  V2 is a four cell R. C. C. ()saint-tor. 
Frequency of the oscillator is controllf,:d 
making the resistors in -khe first two colik-, 
variable, (Frequency variable betwon 200 .an 70C 
Jmplitude of output is kept constant 
113. Amp. Reg. Diode.  The action of this vai-. 
be. likened, to an A. V.C. diode wth a delay of 55Vr 
The cathode of the diode is held_ at +55V.Vhen tilt) 
amplitude of oscillations excee.is 55V the diode wi  
conduct oroducing a bias applied to the grid of the 
oseillator,thus reducing the gain of the valve. 
ThO amplitude of oscillation is thus limited and 
heltL at approximately 55V. 	• 
V4.$quarer.  The sine wave output from V2 is foci to 
grid, of V4. This is a normal BC/UFrerapro4ucing 
ik 'anode a large amplitude spare wave,which is fe6 
to P/.5 via Pl.47(In C.16),and to Pl.7 via Pleh-C,, 

NOTE.  The H.T.supply•to L.P.O. Is switched by the 
syhc selector switch on P1 	& P1.47yand 
switch must be-in L.P.0 p sition., In any 
other position the H.T. s-  TT.ly is switched 
off. 

Pt1HIE 2 6, — Po vstr._ R UNIT: Li 
>  T-0 Po. 

\04,1 PL ( 

T.-nput, 230V 50oA., Fuses Fl &F2. 

01-..tmt. Output frcm secondary windir.fP, 350 0 350v. 
to -full wave rectifier V1. 

Output from V1 300V 225mA. LO smoothing by 
Cl .L1 ,C2,L2 03. 
In Console 15 output from Vi supplies :- 
V2 &:V4- in P1.3 
Ti. in Pl.e 
L. P. O. via pii.6 

Valves supplied in Console 16 are : - 
V2&V1inP1.3 
V3 in 1116 
L.P.Q. • via P1.4-7. 

„Output also used in Console 16 for application 
t Focus coil and "shift" cot. 

A further secondary winding on the transformer gives 
an output of 70V which is applied across a full wave 
bride cct.,employing metal rectifiers. 
An out put of 50V D.0 is obtained,used -to operate all 
relays. 	 -• 

L tapping on this winding provides 25V 50c/s as an _ 
energising supply for all indicating lampstion pa 42(0.16) 
and pi. 44(c. 15). 
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Purpose. To ensure that the voltage output 
unit remains constant under ra 
load conditions. 

Action. 	If the load suddenly increases:the v'z.-Fi 
across V2 increases with a resultant 	:in 
output. This fall-in voltage is 
fall to V3 gria(via C),If V3 F4jd fal 
rises.This rise in voltage appeafb 
(via C1),increasing the conduc,a2.-e 
the cathode/anode impedance is l':;7e2-, 
Thus for an increase in load carreut he- c:.  

a corresponding fall in volts drop acrof.,-; 
and the output remains steady. 

gH-ri 	 orr,. 

YOwtH UNIT. 

2 0v 50 c/s. Fuses Fl F2. 

LC&a. Output Pori; secondary winding 	=- :)
. 

applied. 
to 	=I_ wave rectifier Vi.Recti fiea 	 2  
L7 sm.lothing canprising Cl,I1,C2, 

incorporates a thermal delay.HT fuse - F3. 

(...oft.lt  1.  4-20V - Fed to '.-11 in P1.5(ime-bar=e CM. 
.1tp- At 2.  420V To alati-j:ttr cct,P1.22. - 

Gutrut 3. 420V To stabilL-loit,Iused by ph. 
Stabili-Jec outruts frorn sbabilovolt 
70V,1/10/$21CV,263V. 
707 	- n.)L use d. 
140V - Screen supply to Y1,-V2,V3,in 
21011 - 	 U 4T4 in p1.2r. 
280V 	H-Ta supply to 7 7,V9 4 112 in pa 

	

tt 	" V1 rr V2 in 131.2L. 

Tie current thriugh the staltlovolt is initially adjusted to 20ml, 
using the "Adj.Stab."control in P1.22. 
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PANEL 21 	POWER UNIT 

TNTUT. 230V 50 c/s. Fuses Fl 6 F2, 

OJTIUTb. From transformer secondvry wind7ng,325 	- 325V, applied t,  full wave xec'ifier Ail.Cutl,Lt from 1/1 300V 2001a 
Output fused by F30 

	

Output 1,, +ve 300V applied to :- V3 in 21.3. VI & V2 in i1_.60 	Console 16 ) 

V3 	11.3 vi & v6 in p1.8. 	Com'ole 1; ) 

smoothing conprisig OI.L3,05,L4.& C6. 

Output 2. Provides -000V as B.T.supply for signal chain i.e. all valves in 1i.21, & 213 	n exception of 
& V2 in P1.211. 

Output  3. J separate full wave rectifier V2,provides an output of -ve 	applied as bias to 	tin-base 
(1711) in p1.5. NOTE. THIS SUPPLY IS NOT USED IN'OON$OLE 15. 

A thermal delay in each rectifier Cct.prevents the rectifiers from being oaded until ithein.. 	acii; 
reached a working temperature. 
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POWEP. UNIT  PANEL  25. 

0,..ntains two oil imMersod transforflerS,with paralleled primaries. 

Input. 230V 50 e/s, fused by PI ec P2. 1-4 0 
Output. Prom TI (E.H.T) either 5.5 EY or 41(V (dupendent on selection of 

primary :tapping. 
Output froM transforMe-r applied to half wave rectifier 'Yi 
Out from rectifier am6othedb3flP.. C. Oct. 

bleeder network across the output enables  enobles ho correct voltages 
to be tap . off for .410lication to the O. EL T. 'electrodes. 
In Console 15; tho 	7',.k" on tho side of P1.25 acts as a coarse 
focus control ,the st 'mode control a c tin p asa fine focus cnntroL 

T2 provides the heater voltage for the CelteTs,E.H.Trectifier and 
the D.C. in the grid/cathode cct.of the C.R.T. 



560(103 . 	3 
00V
00V  
3 	to Focus and Silift co+s in P1.6. 

ikT 	• 
50V D.C. for switching relays. 

1 

25V A.C. To all indicator lamps. 

PANEL 26 

PANEL 25 —5. 5Kv to Pl. 6 . 

560 rr, 

..) 

CONSOIZ — 	 Para STFLIES 

Coo 010, 

.COV t P7..5 '11,2 ,5,13 4,15)• 

      

PANEL".22 

  

o rn A  
400V to VI (0) in P1.5. 

q/10,  from Ltabilovolt.; 
26CV Soreer, supply to 71 & 72 in P1.2A. 

Power:. sUpply td i7V9 & 7,1 2 in P1.5. 
210V Spreen supply to VL in P1.2B. 
140V Screen Supply to V1,V2 & V3 in P1.2B.. 

   

    

      

    

, C) M 

 

320V to Video bcts. P1.3 and P1.6. 
3OOV to V6(C/P) PlaB (Anode & Screen supply 

and Anode Supply to V102,3 & 4. P1.2B. 
Anode & screen supply to V3 to. VE3 P1.2J 
.Anode supply to V.1 in P1.2A; 

     

         

     

miq 

 

      

—300V Bias to VII in P1.5 (Linearity). 
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SETTING UP INSTRUCTAVS CONDOLE 16 

.0justment of Focus. Remove input fUses to pa, 22 Pl 26. 
Turn ap brightness contra]. on PI 61ana mark the position of the de ocusrid' 
spot on the C.R.T. face. 
Replace fuses to P1 26... 
Ldjust the position of the focus coils with the sarows prcv.laedantil the 
spot focusses and defocusses about the ,'ame point. NOTE The mark made on the 

face is a useful guide. in adjming the focus coil. 
Centre the spot with the X &.Y shift controls.If unalri to do this,revere 
the plugs at the rear of the- C.R.T. 	clamp;, 
Adjustnent of Time-base, Turn Cync e-Lteh'(,n 1.147 to L.P.0, 
Set P.R.F. control to 500 0/5. 
Replace fuses in P1 22. 
Ldjust current through stabilovolt to 20 m. A. with "DJ.STE" control,  
Turn Limiter controls on P1 6 to maximum. 
Switch-on "Cal",and adjust "Sync" control on Fl 5 until 	 tv-Tgers 

4. on all three.ranges. 
Range Calibration. Switch to Range 1 azl adjust 	 control to 
obtain correct number of "Cal Pips". 
Linearise trace uSing "Velo 1" and 	1" controlr,, 
Switch to Rance 2 and Range 3 in turn and adjust in a similnr ma,nler. 

Number of "041" 	ltps. 
Range 1 	6 to 12 pips 	- 6,C) m*les 

. Range '2 	12 to 18 " 	(60 - .97) 
Range 3 	18 to 24 "- 	(90 	120 " 

Switch off calibrator. 

 

Signal Chain. 
113 Set Ia. GAIN control to minimum and adjust "Amp Limit" 

control until current through V3 is 12 mA.Reset Gain' control to Maximm. . 
PI 6 Scope cans of grid blocking con(lensers.Adst "Set Limit" 

control until signals displayed on the ocilloopc are liuited just above the 
peaks of noise. 

I.djust "Mod limp" control to give a convenient "paint" 
on the p.pi. tube,(i,e., sizra7s anpl;ude about 3017 Doak to peak). 

Fl 2A Turn down I.F. Ga:in control until-ririnoi-c r-4* o 0 
Set "N.B.T% Tune" control on P1 42 to mid :9ozi.,;lon and adjust Coarse.  
Oscill-tor tuning condenser on l 2A for maximum sitaa2 
Set "Unity Gair"control for overall .gain of one. 

4cowrftreo rt. 

"car=re P s fry- 
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Whatever equipment this console is used withthe input must be 45 Mob. 
PI2A 

This is known as the Narrow Band -Width panel,and is used to 
eliminate interf.c..xance on channels adjacent to the Tx frequency. 
It may be switched in or out of circuit. 
Bandwidth of Panel 5001Cc/s. 
Gain of the Panel,a.ould be adjusted to: give imity gainiby 
adjustment of the -gain contra which varies the bias to 
V6 ,1 1.17.Unity gain only is required so that no change is made 
to the intensity of the display with P12A "IN" or "OUT". 
In order to maintain pulse shapeothe_bandwidth of the main 
I.F„-amplifier is 4._'ficA.This wide bandwidth makes for easy 
jamming on adjacerlt channels.DY reducing,the_bandwidth jammingt 
can be eliminated. _ 
Pl2A is a specially designed I.F. amplifier with a bandwidth of 500 
Kc/S and. I.F.of 20 mc/S.  

The 20Mcb L.P. is produced by mixing the 4.5 r,c/s input with the 
ouufut from a Local Oscillator on 65 11.cy's.The resultant 20 Y,c/s 
output is passed through 3 stges of I.F. amplification before it 
is again mixed with a 65 ,i'c/Soscillation,to reproduce a 45gcb 
signal, 
V3 Duffer.  This valve stage prevents the signal from 

0, 92.001.• 

 
by-passing the N.B.W. amplifier. 

k
i 

	7-  -7  74 

, rw 1—  ! 5.'' • . 

Con RS 
-roNe 

VI Reactor Valve.
Turpose. To provide operator with remote control'bver the 
frequency of Local Oscillatorith enah::o him to position TNT. T, 
in case of Tx or local oscillator drii-tAag'off frequency: 
Action. The alternating voltage applied across Vi is the 
voltage developed across A-D in the grid cot. of V2(tunable 
between 60 - 70 Mc/s).Thus Va is in phase with V across L.,4134.. 
A feedback path is provided by RI and Qi4The voltage developed 
across C1 , (which is Vg input to V1 )will lag on Va due to 
reactance of Cl..As the Ia through the valve must be in 
phase with Vg,and Vg is lagging on VasTa is therefore lagging 
on Va,i.e. the Valve is acting as on inq..zetance* 
Its inductive effect may be varied by ILD.W., Tune control* 
AS the valve is shunted across part of the tuned cot in 
V2 grid, it is effectively acting as a variable inductance 
in that cot. 



Page 15. 

RAPTI', 22 (I.F.unit Type 4Q.  

=1 22 consists of four stages of I.F.amplification,followed by a 
The i,F, is -5'-:Zc/s with a bandwidth of 4- 110A.:anawilth obtained 
of primary and secondary tuned circuits. 
The screen supply to each of the amplifiers is a stabilised volt 
71 gV2 and V3 	Screen voltage 140V 

	

OV 	[Lox itc‘so ca‘o  dieNsfa 

The gain of the amplifier is controlled manually by varying the cathode bias of. VI and V2. 

The detector "is a normal diode,followed by a three stage I.F.filter and 'a cathode follmer. 

hen the "O_JZ:r: _F  Cl" 3vitch is in the "OM" position,tle .12illlifior is ;Jilted to ensure that only the 
cre displayed on the tube.Hutia lc achieved by breakinr the zereen 

to 171,V2 	
a A r4 Cr, 1,1=t7 

age-obtained from P122. 

diode Eletqctor and cathode follower. 
by Staggering'theresonant frequencies 
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220 
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Ail NENOTE5 PLUG —A 

CONNECTION —3 

ALL CONDENSER VALUES ARE • 00058F. 
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FlIEFAMD ST 114 4370 MM.. OF SUM, 
FOR nowt...nom le, 

me mown,. 	RUM II 5111211- SHEET 7. 1‘0049 
No. 

FOR FURTHER INFORMATION 
SEE A.P. 2897A 

4 

C.B.H. 16971 
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LETITING  

Fl 3 coa.7,,istf_ of four sections 	 Short Tiac-COnstUnt{5.T.C.) 
2. TheLeiiirreas-Filter 
3. The Pr-',L1- r;t1"Jig,nal Lis .tor, 
4. Cathode 7ollower Cut7ut. 

1. The ;Short Tiae Constant Ui.'T.C.) This octsuay be switched into circuit if 	jauain is hcin experienced. 
_Liner BotectIon the C. }.d 	merge as a series of suaro waves,whieh if of a sufficiently large alclitude 
will cut-off the Prluary Si5nels LiAter,resultinr, in the loss of. all 
iy introducing the 	after the detector,the interfering "blocks" are differcntiated.The resultant neative 
going portion of the "peaky" :aveforn is re: loved by the action of the diode 71,1eavin: the positive going "133;i p" 

rich shows up on the diep14-  as a bright spot,which can easily be disortainated froa echoeslas it is not -10d,;0a.  
to the tIae-base,zJie'drifta deross the trace. 
To sirnas toe 6.T.C. is h Lon ML,therefore the sinla pass through undistorted. 

2. 	-le Loy Pas 	 cot. is deli herd to cliainate the effect of "railini:" jaixaing,and consists 
of filter cctich .:11:.; filter all frequencies ahove 500 NC/s. 

7* Vac Prilarf sYlg_arl i cr. 74  
Ac. ton. Cinor static con.. dons the valve is biassed al 	to cut-off.his is ,chieved by connecting tile cathode 
of the T.J.I. to ,le catbetle of VS is P1 "''hick is 251f 1-vv- eLth respect to carth.Thc arid' of v3 2..3.L. is 	 
lx)sitive,the c.-iount that :"G is T-lade positive being adjustallf. by the "L:= LiaT"control..hen settiw-, up the Y.3.1,. 
to control should Ile ildj-;t3d so 	V5 passes 12M, anode current. under these conditions the 	is biassed to 
c.l.rroxi-aately -v  with res?ect to cthodc(i.e. i-ve 237 .q.T.earth). 
rozlitiVu 	 appilea to the c-thode of 75 -All lift tie athode IxDtentialvand if of sufficient vraT;litude 
.1.11 cut the valve off..11y vcry lrr7o s'./rnals whiol carry the e-thode well ',-eyond cut off will therefore cause no increase 
in out-out. 

4.CLthode '7ollo,:er. The positive signA out-out fral 1.7'3 is aoplicd to V4. grid" beinr cathode follower. 
ofthode follower is used in tlis stLge to lf.tch into the co-axial line v:hich feeds the 

si.--mals to the next s 7e,716. 
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E4 Correct setting of "Set 
Strongest signals limited to 
amplitude of weakest,resulting 
in even "paint" on tube face. 
Sigs/noise ratio 1.1 : 1 

C. Input to V2 too small. 
Only strongest signal is limited,:, 

c-rt I-1 ol= SE-r im 17-  c ttK  0  PIM, 6 INDICATING PAM,  

...t.-oduces 	display on a 12" E.M. tube. 
Video signals or calibration markers fed. to control grid 
to give brilliance modulation,signals being fed in 
from P13, "cal" markers from I13. Selected by relay 
opsrated by,"CALH switch. 

ol-clifier. Signals or "cal" fed to grid of VI. 
. 	of -xi:put controlled by variable anode load, 
,Set Limit Controi).Effect of varying the input to 
the followjrg .97.age can be seen in diagram opposite. 

2:Secondary Signal llmiter. Input to valve controlled 
V Set Limit controlleotLat amplituae of signals 
al:plied to grid of V2 is constant. 
"Mod Amp" control is a variable anode load.Varyir 
this varies the gain of the stage,thus deciding 
the amplitde of sigmal.aTpli;:d to the cathode 
follower 	for, the outiut stage of the video 
chain. "Mod 1,M1Y1  L-ould be ad;justed to give 
"paint" on the C.R.T 

V4.D.C.Restorer(Doub3e diode). One diode used to 
D.C.restore'pbsizively all signals before application 
to grid, of the C. R. T. 
The other died,: D.C.restores negatively the brightness 
waveform ap--2Lied. t o C. R.T. CE thole. 

a convenient t- t E  

3 

rt 

 

  

A. Input tp V2 too large,Both 
and noise drive grid 1.,eyarAt ,Tr:t-off 
resulting  in complete loss 0j.-  SigP`31% 
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THIS LEAD 10 BE REMOVED 

WNEN TTIMISFORMER. TYPE 2152 

IS FRIED IN POWER UNIT, TYPE 377 

(Pl. 25)  
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220 
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With Leria) and Lthmand. switches open,the strobe relay is de-energised. 
Azim.Ind.switch is P. manually operated switch on El 1a2, the aerial switch 
is amechanical switch monted on the aerial turntables-which closes at 
some pre-d_otermined pesitien„(usually when the aerial is pointing due BO 
When both switches arc closed,the strobe relay is energised,short 
circuitinE the screen resistor to the brightness valve V5.This results 
in a fall of Vasthus producing a larger bright-up pulse with 
consequent trace brightening as the aerial passe& through due North. 
This should coincide with the time base passing through NOrth. 

If aerial and time-base are not synchronisod,disconnect the selsyn 
drive to the time-base coils,rotate the time-base coils by hand until 
trace is 	correct position,then re-connect the selsyn motor. 

The "line o lite" indicates the direction-in 
which. the Type 13 Aerial is pointing. 
with Aerial and A.P.I.switch open the 
lamp is de 	energised. 
The Aerial switch is arranged to close when- 

the Type 13 aerial is pointing in a Irc-C,ear,Iir,c,5 
direction.Nbuelly10.1f the A.1),I.switch en Ti 42 
is closed,when the aerial swings through N,the -Oct. 
toy the A.P.I.lamp will be completed.:.t the insixnt 
the lamp flashes,the "line.° lite" should also 
be pointing N. . 
If it is pointing in any other direction;dizc:ont 
drive to "line o lite" selsyn,turn "line o 11' 
by hand until it points due Nsre-connect 
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CONTROL FLEE /1 42.  

Has all control switches,"14.13.17:-`!ttule coVtrol,and maip. 
gain control mounted on it. - - 

plugcohnerAions.-  

Pi 	Signal input (4-5 11-QA),N. 
P2 Nina/11c. 
p3 	.ve sync'input Type 13. 
14 - Apve sync input-I:7,2 
15% -ve syno4np-ut Type 11, 

1)4at
ic  Di 	, • 

p8 -ve Cal output. 

Ifegulated and unfibgulated 
mains supply input. 

13: 	selsyn connections. 

CN17.41Q0 1j4e" Selsyn 
ecnnectlonS. 

'IINTL .P147. 

Contains sync selector switch,which selects appropri.4ze 
sync pulse fox Tx with which t equipment is v1 -y 

.; ,* • 
14  L P 0. -For fault locatio or setting7up nurpo;::e!::t 

2. Type 

3. Type 13., 

4. Type hi-. 

). 

Men on L.r.o. the H.T. supply is switched on to V2 
in PI 26. 
In the remaining positions,the H4T0 to these valves 
is broken,preventing the L.P.0 from functioning® 
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JONES PLUG CONNECTIONS C/01. (1101-..5, vtot 
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CONNECTION 12 

HEATER SUPPLIES 

DISPLAY UNIT TYPE 5 
Indicating Unit Type 114 

FOR FURTHER INFORMATION SEE AP. 2897 (2) 

FOR FURTHER INFORmATION 
SEE AR 2897 A 
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91 	R103 R27 

1K 
1117 R2 
1K 100 

	 R4 

125 26 

68K 

C 

1K 

R29 
SOO 

R21 C23 	C24 
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PANEL CIRCUITS. C44.7 FghER SUPPLTP SHIFT ec  

/ T,/.& . 	t FOR 11 

Connectiors,  C2,5,3,11 & 12 are taken to the Tilee 
across the E. H. T. supply (y t.. 251. 

\AA — 

Bri7htness Centro  l„ Varies the potential of 
tu catho 

A.N 	 

e V5.  -ve and *ve D.C. restorers,restering the t: 
waveforms to the potential of the X plates,. 

Site 

- 	0 0  f 0 0 V. 

C 014 	i i 0 14 
Tc 

C5- 
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PANEL 7 TINE-BASE PANFT,  

FURICSE. 1. To produce the time-base. 
2.To produce calibration markers. 
3. To eliminate flyback. (Brightness). 

The circuit of P1.7 can be divided int9 three sections. 
(a) Triggering & brightness. 01 to  V5) 
(b) -Tie-base generator. 	(J6 - vii) 
(c) Calibration. 	 (V12 - V15) 

(a) The triggering and brightness section is the same as'inLII.5 
except for the coupling between V1 &V2,and the number 
of ranges. 

(c) Tho,calibration cct.is identical to that in PI.5,  except.th4t 
H.T.to the "Cal" oscillator is not broken when the SIGSAAL 
switch is. in the SIGS position. 

TRIGGERING AND BRIGHTNEbS SECTION . 7/1 to V5. , 
Action The circuit is the same as in F1.5,with the Co owing 

excoptions. 
1. The 10.  .coupling between V1 	 cct.differentiates  

the output from Vi,so that the triggering p1:11 ,  eaplied to 
V2 is a small,narrow +ve going pulse. 

2. There are only two ranges on the flip-flop. 
3. The Strobe relay is operated by the ilA2.11,'/I 

and the Aeriallswitch.The aerial switch is on t.12 aerial 
tilting mechanim,and is adjusted to oloseat a -cre- 
determined position,to give a "strobe" bright-ur. 
a definite angle of tilt (Usually 5 degrees).. 

CPTJBRLTION CIRCUIT. 

The calibration cot.(V12 - V15)is modified so that 
calibration markers are displayed all the 
of the positon of the SIGS/CAL switch.This is :;-le 
way in which the cct.differs from the "cal" cct.in P1,6 
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850 	R49 
50K 	50K 
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.0001 
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/00 COARSE 
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Ste---  TIVIE-RAS7 PANEL. 

Time-base Gnnerator Section - V7 to V10.  CIRCUIT ACTION. 
V7 to V10 Static Conditions. V7 and V10 are 
conducting.V9K is therefore +ve 7!_th respect to 
earth(due to current throuoth common cathode 
recistor).V9G is held at earth potential by the 
"grid hold " diode,V8.As there is 1 Direct conne '61 
between V7A & V9S,the screen potential of V9 is 
well below H.T.(V7 is conductin;. 
Combination of these factors results in V9 being 
cut off. 
Triggering Action  Negative goirt2-  _-_mare wave from 
"flip" (v2),aorlied to grid of 17,cuttinq valve 
off. Potential at V7A rises,liftins 'V9S. Doe to 
decrease in current through the 00--mon cathode 
resistor,V9K falle.The increase in screen wten-Y.:: 
and fall in cathode potential results ir. V9 conc .° 
ing,Ailler action takes glace. 

11.0 is connected as A "floating" parepnase _- 
amplifier to V9.0utput from V9 is therefore of 
equal amplitude but opposite in phase to 5. 

Linearity. To ensure .0.treme linearity, the FINE 
VELOCITY controls,(Ailler grid leaks),are return-
to a tapping on the anode load of V10.Thus as th, 
Miller condenser chargcs,lifting the potential o 
V9G1the potential at point X is aTho rising at t 
same rate.The potential across th e VELD control 
is therefore constant,resulting in a ,-__-)r-0-ant 
charging rate to the Miller coraenser. 

STAPLIFITM TillErBASE CIRCUIT.  



1,1,'C-(:) Y. 

' 	Aiming potential of Miller 
Condenser. 

V11 "cut on" 300 

live 

PE &T., 7 TIME-BASE  

Action of Vil The Anode Catcher. 

PUPPOS-  To reduce the time of the "flyback". 

ACTION. Cathode of V11 connected to a bleefer network across the 
supply and is 800V =ve with respect to earth.Anode of the 
diode connected to the anode of the Miler valve V9. 
Under static conditions Vil is conducting,holding the 
anode of V9 at 800V approx. . 
When V9 is triggered its anode potential falls and Viii is 
cut off-At the end cif the triggering pulse V9 is once more 
cut off and the Miller condenser commences to charge 

its aiming potential being 1200V.As soon as it reaches'800V 
the anode catcher Vli conducts ,holding the potential of V9A. 
at 800V 

V6 'Split Valve. I -qPOSE To provide a method of shifting alternate traces to the 
right,thus afford_ng facilities to compare signal amplitudes for height finding. 
ACTION.  A square wave at half P.R.F. obtained from a multi vib unit is applied to 
V6G.The -ve half cycle will cause potential at V6A to rise.V6A is connected to V7A 
via a variable resistor(Split Control),Therefore as V6A rises,V7A & V9S rises 
simultaneously.Increasing the screen potential of V9 effectively increases the 
grid base of the valve,which in turn will increase the step in the time-base 
waveform. 
Thus alternate traces are displaced to the right,the ,ount of displacement 
being dependent.upon the amount that the "step" is increased by. 
This is controlled by the "Split" control. 
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PANEL 9. 
ELEVATION  SCAN TDIE-DASE I ANEL. 
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To IfugsUp 
Stator.-  -- 

V2 

Diode. 

V3 

GA? 
Mag 
Out 

CU tp,:,t 
to N:pgslip- 
3tato 

ELEVATION SCAN PANEL .9 . 

FUREOSF, To produce a miller 
varies 	the anAe of 1;ilt of the F 	1.7  

r.1777717RY,. V1-V2 
tic, 	C6C 	 s valve p.rodinces a.sir 	ot,2cA 
at a fixed. fx 1 »"~`. r .c 1 !r_.".The amplitude of Gs-JillaV-,cn 

kept c}:_ l-ta.n y the :_obion of 
V2.-AmplitILe Roc- 	 T11;J:, valve eont:rol .  the rzanlIitude 
or oscillation fa 	 as 	counte4 v In 
The output frcm v i ,f,s 1, v1p:Icd to v via the IX:- Otpt cGT1t2olc 
V3 is a ofthods.1 fo-f2wv?r,w1,:(2.11 nat:,:4.,:s into the ci-axi?1 cable 
feeding th-a Eine-wave to the stafovr of a magslio,,ma.alted Gn 
the Type 13 .8.or.7c/..1. 
The BAG OUT control deci'L-I the aarolit/de of the oscIlllaticn11% 

,'30V 	fed into th-. magslip. 



ELEVATION SCLN 	72:1\TEL 9 	714,V5,7 a v7(1).  

   

-To 
grid of 78. 

Input 	--- 
from ;iiagslip 

v6 

D. C. imp. 

+ve going square wave 
from "flop". (V3 P1.7). 

The voltage induced in the magslip rotor varies in 
amplitude,as the angle through which the aerial is 
tilting varies. It is arranged that maximum coupling 
between stator and rotor occurs when the aerial is - 
at its greatest angle of tilt. 

The rotor output is applied to and implified by 740 
Output from 	is applied across the diode 75,which 
rectifies it.The rectified output charges the condenser 
C,themean D.C.voltagb appearing across the condenser 
being directly proportional to the amplitude of the 
sine wave output from V1+. (Which in turn depend  upon' 
the angle at which the aerial is tilted). 
NOTE. To avoid working over the non-linear pertion 
of the diode charaeteristic,the magslip rotor is offset,"  
to turn from +5 to +3i degrees,as the aerial tilts 
between -1 and +25 degrees. 
The D.C.voltage developed across C,±8 applied as bias 
to the grid of the D.C..amplifier(Miller Control valve) 
Vt.Tath the aerial at =1 degrees there should be no 
output from the magslip rotor„but due to the offset there 
islwith a resultant voltage appearing across Co 
To cancel.the effect of thAs,a +ve potential is applied 
to V6G via the "SET ZFIZO" control.This should be ad,'usted 
so that when the aerial is at -1 degrees,the voltage 
appearing across Ci,is exactly equal to that across C- 
Ls the aerial tilts,the voltage across C increases, 
drivirg the grid of V6-negative.Consequently V6, rises. 
V6 is cut on and off by applying negatively restored 
square wave from V3(flop),to its suppressor.When cut off 
V6/1. will be at H.T.,and when cut on its potential will 
fall to a value decided by the bias on V6G(i.e. voltage 
across C). Thus the W/F at V6L will be a series of square 
waves,whose amplitude  Varies sinusoidallytin sympathy 
with the position of the aerial. 



ELEVIITION 	PaiEL ITELLM VALVE W.  

CIRCUIT ACTION. V6 and V8 are triggered simultaneously by 
waveform from "flop"(V3 in P1.7). Triggering waveform is 
negatively restored. by V7. 
Ontriggering V8 conducts and its anode potential falls 
takin& V8G down with it. The miller condenser commeror„:: 
to charge,its aiming potential being the potential of 

IhVi as triggered at the same instant as V8,and its anode 
potential fell to a value decided by the bias on its grid, 
the bias at V6G has been shown to vary as the angle 4-o 
which the T.13 Aerial tilts. 
Thus the aiming potential of the miller condenser (V-I_LOCI-2Y))  
is varied in sympathy with the angle at which the T.13 
Aerial is tilted. 

Consequently the output from V8 is a miller waveform, 
varying in velocity. 
This is amplified in P1.8 and applied to the C.R.T Y plates 

+280V. 
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ELEVATION SCAN PANT 

"E" Scan 'WA to V2 PIO. 	 lotion  of SCAN LINITTiede.  

Scan Limi FURFOS72.  To blank out unrequired portion of "hei  3,-14 sr-17: 

rr d 	ri #1  - 

' 

4. 70V, 

Action V9 -  scan  Lirlit  Diode.  
Outpr',  f 	VS is fea to the cathode of.a diode V.,.4 
The ;_:ricde of V9 is held at a potential lower 7I-43.7. 
pote.al  being decided by the setting of a re-t'neters, 
the Scan Limit control. 
During quiescent period of the time...baser* is 	---
oonducting,(cathode is +ve with respect to aaol)_ 
'When V8 is cut on and commences to luiller",itE &nodE 
fal3s,carrying the cathode of V9 dawn wi:-,1.-=-"Zt'Vl-c,  
instant that the cathode of V9 falls below the 
potential,V9 conducts„and willcontimP to_ con v'= 
until V8 is once more cut off. 
The waveform produced at V9 anode is a rvugh 	of 
square wave, 
Output from, V9 anode is applied to grid of a -sehaper't 
valve V10,which produces a +ve going square pulse- 
its anode. 
This receives further shaping and inverSion through 
the succeeding stage V11. 
Tbe -ve going square wave produced at Vli anod-eris applied 
to the suppressor of V5 (Brightness valvOinPL.74,--p 
via the BLYSEING SWITCH on P1.46. 
This cuts V5 off,thereby eliminating the "bright -" 
pulse which it was producing at its anode', 
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SETTING UP PROcED 	 COLOLE 

wr" SCAN (RACE).- 
1.Cheok position of the "links". 
2. Switch on Console and. allow to "warm up". 
3. Place "sync" switch on P3.,46 to L.P.O.position,and the "'blanking" switch to OFF. 
4,Monitor stabilovolts in P1.24 & P1.9,and adjust for a current of 20  aA. 
5. Switch on CALsand adjust SYNC control on P1.7 for a stable trace on both ranges. 

Adjust FOCUS & STIG controls. 
6 Adjust BRIGHTNFISS controls on P1.7 & P1.8 to eliminate "flyback", 
7,Switch to Range 1,and adjust Range 1 control for 15 Cal.pipa. 
8. Adjust X Shift control so that the first Cal. pip coincides with the first marker 

on the range mask. 
9.Adjust Irmo 1 controls (Coarse & Fine),so that Cal.pips coincide with respective 

markers on Range mask. 
10,Switch to Range 2„and adjust Range 2 control for 30 CaLPiPs. 
11.1aljtast MO 2 controls so that Cal, pips coincide with respective markers, 

N. IL X Shift should not be adjusted for Range 2. 

i 2.Reacheck Stabilovolts„ 

"'X" SCAN 
1.0 ec pips tion of the "links". 
2,Turn MAO OUT control to minim= and SCAN LIMIT to Maximura.Adjust SrE ZERO control 

to obtain a horizontal trace. 
3. iith "Links" in the "En scan positienoet up P1.7 es for wry scan on ONE- RANGE  au?  

4. switch on Aerial tilting motor„ 
5 Adjust 14,A0,7 our SET ZERO controls until trace tilts through the correct angle, 

Use MAG OUT control to adjust the trace for the max:bawl angletand the .SET ZERO 
control for horizontal trace. 

6,Plaoo ELATMEG switch (P1.46) to "'Pasoan positiontand adjust SCAN LIMIT control 
so that trace is "blacked out" above 40,000 ft, 

SIGNAL CHAIN.  
This in met up in a similar manner to chain in Console 14. 

An alternative method of adjusting AMP LIMIT caentrol(F1.3)0.0 to kajfitat the 
control for a "Ground Ray" of 6 oms.„when setting up on "'V Sean. 
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PO= TUT P.ANEL 23. 

INPUT. 230V 50 c/s. Fused by Fl & F2. 
Transformer has two secondary windings. 

OUTPUT. From Seconcinry 1 is 1200 0 1200V. 
This is applied to two half wave rec..Afiers 
(CV5) -),connected as afuil wave recti.frc, 
Output from the rectifier is LC -,-, ched. by 
L1,1,2,01 to C6. 
The 1200V D.C.output is fed to 
1611.7 V9 & V10. 
P1.8 V2 & V3 

The output from Secondary 2,100W)10. 
across a half wave rectifier. - 
Output from the rectifier is R.C.ameethed4 
The output is 1000V-floating and is fed to F1,8 
to "X Shifir" and "Stilt" networks. 
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	> 1407 
701T 

3. Applied-via an:anti-gtter cot to 
300V.  to V1,2,3s4,5,6;7. & screen, StP1S.1 

Applied via an anti-jitter- cot. to V1 ;• a 15 

in P1.7. Val TT,r3 
PoetVicT 
LC Smooth 

MITE. The anti-jitter cots. are identical to the 	tril.ployed 
7. 	 in F1.22 in C.16. 

krit77- 
r1.7. 

Vfjr",ir 

P1.24- consists of a conventional full wave reot!.fl 
(4201I-D1.0,, ) being fed out tough four c;ix.,71.4-:7.3 

Outputs. 1'. 4207 fed to PI.9. 
2, Fed acrovo a Stabilovo.it„. 

Outputs tal,:en. fran a".-Z61.1cv-01 
20V to N1:.= in 11.7-.- 

te VI &- V2 .1:7_171.2110' 
_21OV Screen 6upp74 to IT4.  in II,. az, 

_ 140v 	./ 	 " 111;V2 
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