Qe @

' Basionrsie. 7

Undassifted COPY N ______
(1O Jho Dotwment fs W/57@'+
o Unddassiied & aat
2 C.R.R. /7///sg,

R.A.E.

RADIO DEPARTMENT

TECHNICAL NOTE

Ne RAD 223 ______

%tft[ei‘?igorlsiesmceaitlsedAEOt,}he penalties altaching to any infraction of the

This document is the pvoperty of H M Government.

[t isintended for the useof the recipient snly, and for communication to
such officers nfnder him, ofas may quuirg l:é b a.gfuai ed witﬁ'\ the
contents of the report in the courje of their dulies. The Officers exercising
this power of communication will be held vesponsible that such information s
imparted wth due caution and reserve.

Any person other than the authorised holder, upan cbtainini posseisioq of
this document, by finding or otherwise, should forward it, togethev with his
name and address, in a closed @nvelope Lo The Secretary,

Ministry  of Aircratt Production, € urctl\ Houste. Weal minster, S.W1
Letter” postage need not be prepaid, other poslaze

ill be refunded.
glldpertsanstv ave ’a_e‘;reb warned that the unautha#isé\x%‘tenkion
B meBitiets RPN 8,85, Heres scainst the

e



Techa

Wote &

s Dot mend IS
MM&& &/«Ld & T
Ao y obeeatio Lo,

°R. /2, . /7/1/1955.

Tecls lote Hos
" Tu]_;; s
Unclassified
ASTABLISIEENT, FARVMECRCOUGH.

ferien Growiit |
For Freya

Recciver
ot

Tt
;u,/a
fu/‘LlU\lC

Introdiuction.

Des

crintion of T

ool

Gornerel.

roya o
Freyo Heile

Coast

Coast Watel

it

Dendpment.

ar
Cosstwatchor Stotions

and

Davzon.

iTe

has LT(» GUCNCY COVEIa ¢




Unclassified

X

Techs Note Nos Rade223.

Further Work Required.

Concluzlons,

List o Relevant Reporte,.

Lpocendiz.
Pige 1 é
Pige &
Fige 3
Mige L §
Pige 6
Mg, 6.
Fipe 9

Ports List for Froyo Roecciver.

Coast Watcher Recciver withh side covaers
M. HWo.

Freye ReT. Undt. Nerge Now
¥reye RoF. Unite e, Ho.

Preys T.F. Unit, )
TGe Noo
"Coast Watcher" I.T, Unit.)

"Gonst Watcher" R.F. Unit.)
Nege Wow
"Ooost Watchor™ R.F. Unit.)

Frequency Response Curves of Freya Receilver...Diagram

romoved.

55461,
55452,
55663

55160

H54ED.

Frequency Response Curves oi LLF. Unit N210Za.

Iroquency Rosvonsce Curve of L.¥., Unit GNZI0Z.. |

Frequency Responsc Curve of RL12 P10 stoge in

O Unit . . e . .

Jircuit Diasram R.F. Amplificr GNAI0O (Froya).

Circuit Diagram R.P. Arplificr NA101 (Coast

Watcher) . . . . . . .
Circuit Diograr I.T7. foplificr HZ10Z o+ o .
Bloek Diagrosn of Froya cnd Const VFatcner
Receivers . . . . B ., B
.
'

il

1"

102955
102958

102978

1025945
97398

99238

99005

102588

i

i



1.

Unclassified

Teche Note Mo, Nods 223,

Introduction

"This Mote iz one of a sorics (sec pores 7) wremired of the rogquest
of Adr iHdnistry (L.D.I.8c.) and intended to deal with o1l the featurcs of
the Freya and Cocst Wotcher cquiprment.

The two recceivers described wero coptured in the deditcerroncan
theatre ond brought to this country for reconstruction ond testing. Tho
casc of the Ircya recciver wes portinlly buckled Ly blast but most off the
corponents wore intact and the romeinder were casily reolaced or repaired.
The Coost-¥

3

Intchcr receiver wen undaora

Figse 1 ond 2 shor the nsgerbly of the Const Watcher Receiver and
its front poncl, The whole unit is plugged inteo the Displey Unit housing,
cormections boeing madc auboretically betweon fixed sockets on the latter
end the »luns ot the rear of the receiver, The came rechanical arranse-
menta »ly to the freya recciver.

Too Il units howe beon cxenined,

Tyoe NZ102 Serinl 57859 and Type GITZ102 Serial 16850 illustrated in Pigs.
6 end 7 respectively. The tvo units ~re cxoctly sirdlor clectrically and
exe recrandeally intorchonscables Iither tyse roy bo used in either

8

TCCTLVET,

Only cne complete sct of T.P, velves
were dnterchonsed os requireds

these valves

wBle and

Desoription

O

£ Provo Recolver

in Flgs.
tie

slete receiver, sancvhat sliadlor o tho
1 and 2, consists of an R.I. unit and on I.T, unit.
stabilivolt for the power swpply, the tuning unit cnd
the poiln control; in the front pancle i e supply
plugs end the input and outnhut sockets on the roqs it , toruther
with the positionins soelots. The R ond LY, units are conrceted

by meens of 2 sorccned lead behind the front pancl,

ﬂ%u and front pancl are strong, lirht alloy castings.
odves arc well protected ond fir dly fixed.

he receiver chorscteristics arc:-
Horrmel receivin frequency 125 lic/s
.

Frequercy covernre 120 - 128 o/n

dn (mos. ) 12 ab

Bendwridth T900 Ke/s at 6 db dowm
Moige Pactor 9.5 &0
Scturation cutpub pulsc 50 volts

The froguency responsc curves copear in Fig. 10 schonotic

is siven In #ice 17

Ze2 R.F. Unit
fands SDLU

The unit is showm in Firs. 3, 4 o the clreult in P

1
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The 125 tle/s irmout fron the scriecl is inductively couwsled to o .
tuned circuit in the rrid of the R.¥. rrplifier valve (105) and the cubut
from the tuned circuit in its ancde ds iixed wdth the 110 ¥/ output Trom
¢ loeol cmeillator {107) on the grid of the cutput valve (106). The 15
at frequency is fol to the output socket from the tuned circuit in
the anede of valwve 106

Stebiliscd 280Ve and 140V H.T. supplics cre obtaincd via the
stobilivolt (103).

it

~he

1Aanc

ri"‘. ;
of the R

Pige 3 shows the circult layout. o0

contoing the input tuncd clrenit and the @rid s i "rrpllf'lcr
velvoe The bLotton: left  hand commartiont contains th out-ut tuned
circuit and sockot, The sere view wath the cenlificr volves raoved

is shomm in Ple, ). The roverse sice view of the w
HeTe supply wires 1s given in Fis. 5

showing heater and

The impat ~nd output valves arc enclosced in ccreidce holders which
slide into position and on with the circult ond sunply terninals
(Flp‘,s. 3 4). The ceronde plate which fits to the mpooves is
sprayed on cne side with cop ¢, of the

por and cnsures that thoe sercent

corpaxtrent is corplete, The decoupling condensers Tor the valves are
built in the coraric holders (%he lattcr rrc shown in Fige 44 by the

dotted squares
23 LiE. Duit

The T.F, unit hag a 15 Ho/s input followed vy 7 lie/s stages
a vidco wut ut to the displeoy unit.

The detall
sidce ean he scen i

the unit is shown in Fin. 6 and the reversc
holf of Fiu, 2.

Tifge 15 pives the cireuilt of the I.P. unit,

Tre 15 i'.c/:- outout fron the RoP. unit is fod via o screencd locod
mounted on the front panel to the dinput socket of the I.F. unit on the
grid of the irst aplifying velve (177)  The tuned cirouit in the

cnode of the valve is davpod Ty the 1K resistor in the zrid of valve 178
and the amplification obtained is apnroxiintely wnid The potentioneter
in thoe cothode of vadve 478 is the vin control the recelver =nd
varics tie  goin of the voalve by altering the c > bins over o roance of
2 = 30 volts, The 22 ¥o/s output of the cryoted C«J‘Trnl'l ol oscillator
(183} is rixed with the output frov the tuned eireuit in the anode of valve
178, ocnd fed into the mrid of valve 179 whien hrs o 2K bias resistor to
SrOUrle The cxplificd ’mt yut fron velve 179 is resistance-capacity
coupled throush o 12 He/s Lovepass filter to rid of valve 180, Tho
7 Mc/s tuncd circuit in its de is induetively cowled (Lless than critical)
to the tuned circuit in tho ;rid of volve 131, and the outout fro this
velve is R.0. coupled inte o tuncd circuit in ;I. erlective anode of the'
diode detector (14‘;,_). The ode output is Pod tlrouglk: o aredl grid
stopper into the video arpls lex (185). The watout fron that valve is
D.C. rostored in velve 184 nnd is fed to the video cutput socket and on

to the display unit.

o+

The response curves of the two units nt different roin sctbings
are shown in Migee 11 ond 92, The maxirum goin is spproximately 100 b

and the bandwldth at 6 db dovm is 1 lio/s. The shope of the responsce curve
s discussed in peragraph be3 bhelow.

3

P
{l:

The goin of the RLI2P10 video output velve (185) iz coproxirmtely
20, The frequency response of this stage is showm in Fice 13.

-l -
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3. Deseriction of Coast Watcher Tiecoiver

3¢l Genexrol [

Two vieirss of the recciver wre
the top control is the rixer T.T., the
tuning, the third onc the input tuning

2. In Dice 1
the osecillator
»onc the ~ain conbtrol,

The I.7. velves and 2.7 acorms orc showm in i
scheratic in Pig, 17,

2 ond the block

The receiver hrs not been fested in deteil os 70 zirnel sonerator

. 0 . - . . v L

at sresent ovelloble will cover the roquired {frequencics, but the following ,
details arc known:-

Tormal receiving froguercy 375 ic/s

Locel oseillator frequency 390 io/s l

Yoise foctor 4

3.2 RyT Unit :

Detriled vicws of the Coast Watcher .

unit rre showm in P
8 and 9 , anl the cirecuit diagran will Yo found in Pir, 15.
The toin Cecdor imut ot 375 Ie/s is fed into o coupling loon i

(34t corthed centre on) loescly counled te the cé cireuit of the
regencrative dxer acorn valve 111, and the H.7. supoly to the acorn is
a¢justed by reons of a poten ulO"lc‘tCI‘ to vrovent oscllloticn, The 390
Le/s triode cseillator (140) is éoupled by o wire to the tuncd circuwit
of the zdxer and the 15 lig/s beat Frequenc Dasoed throush twvo undere "
cd tuned cireuits to the output socicy '

-

cteuilivolt.
to oroevent heoavy

L stebiliscd 210V, H.T. suw
The ~,Jr~ ilivolt 'as non-lincor ros
current surcc. The oneerns are :'lounccd clate which is
supported on insulctor rods and the -'O‘f‘J i’or the tuned cireult is econper
sprayed on to the plate as shown in Pi, 8.

3¢3 LF. Unit : f

The Coast Watcher emmloys the sanw tyne cx T, unit s the Froyaoe

ke Critical Notes and Gorrmento

Grent ecore hes been token in all units to reduce the mpber of
velve types to o minirur, c.oge pentodes ore uscd ne diodes in-the T.E.
units,

. Unit ' i

4e1 Frcya R

fn interesting featurc of this unit is the snecicl ceramic holders

and wountines Cor the RJF. valves ( ce Fiuse 3 ond 14-)- The ;lass
envelone of the velve is well protected and stout contacts vro brought out
to closc with the external clreult ond supply torminals. The valve holders "

arc sproyed with copper on one surface to corplete tho screening and they
cre cosﬂj withdroum from the unit.

Yhe interstrsc sereening is very thorough, the circult and Loyout ;
are stroichtforward. l
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o2 Coogt Watcher DILE. Unit

hag cnebled o very
own thet the clreuit
ccpt Lor bics values

e usce of ceramic rountings and sproyed
neat I volve circult to be constructed, e
for the iixer volve and oscillator velve is the
anl therefore only cne ty»e of cersric rounti Howevor, the
we of o regencrntive eireuit for o mixcr ol clve hes very lLittle
to recorrend it, The adjustirent of the [L,7. voltare o provent oscillation
and achieve voxiiaws suonsitivity is eriticnl, and asince the suount of feed-
| henee the of the circuit ned vy othe i voltoze,
thoof t,.k recelver vardics :s(-ttin' The 8/ ratio :
ceuld Be achicved

~

ond
SO
{_:mumlud crid orplificr and o diodc

- L

The loy-ous of thin unit is detoridnod by ww requircnent of
interchangcebility with the Ireye unit in the net, and is
not o neat Ao rogt Goronn rod wilon is sowul

and the sercening thorou

L4o3  Froyn

I

The cnery's dooerist
stability sre bt k,;no& by
in the I.F. unit. i
15 Mo/s T.F. orlific
would give cqual

codin ond

end 7 le/s)
ion is unnccesoory o8 traizht chain of
L';l_[.On wy o detector andl a vi\lm Dlificy
lification snd adequetely noxwow bendiidthi

o«

e

account of the heavy
or volve between

ne Tirot volve hos no aplifying oc
ss ite onode load, and scerves only 2o

the ’1 IEN s roest of the T.P. unit. Tt could dtted without
odtering wce of The unit. The response curve of the I.H.

unit (Pige 11 or 12) shows “10 peculisy u;fcct ohtoined by using I.F.
frequencios of 15 l¢/s and 7 Ve/s and o loccl cseilloter ot 22 lic/s
All threc froquencics are vm'wly rmitiplos \)f 7 L“c Do £ input of 11 iic/s
s with the bewd —roduced By it and the 22 7 Lo A osigned of
1“</1ucgu set of 345 de/fe with the cillator end the

of this is wplified by the 7 ie/s civing a peadiing
cffect nt 1545 1o/n inout froquencye. Sidlar cffeets arc produced with
lorge imputs ot 14 tefs and 19,7 i

5

arre.s endilrh bo clirdoate those
would o Letbor to rerove the sccond

of coch LT
SION0C CUTVE, |
cnly one T.3

cifects

I,

cutote valves for the detector D.C. restarer dicdes
cen ventionod shove nnd it 1 interceting to note tha
Jr'm t”‘ cleetrndes are uscd and the roondinder offcctively renoved

48 tes

(182
only

o

units cotured W creh receiver sre sivam in detail in

Pigge © and 7. The unit in Fir, $ hes o owmeh clomer opcorance ond better
Tindsh tThon tl Piee 7 wbiich scernn to hnve boon wired wp vdthout any
attention Lo ositionin: of tp“ leads. The T.FM. undt in . 7 has

a very lexr.c ripp >lc ont its outout ('\lrout 205 of out, uu} Tut thot shom in
‘o G hos no :’.muc»‘wlc ri In iice G the heotor snd HoTw supply

seporated and the heater leads rre wdc as short os

b:hC throuph sheciadly drilled heles in the scrcening.

ible b;«/ OB i

With the gain hick cnoush to give saturation noisc Lovel the T.F.
undt oscilletces This deoes not affect the vpercational working of the

.
set o3 1t cccurs Toond the normal working condition.
?
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5e¢ Further worl reoguired

Lo detailed davestisotion of response curve, [cin, S/AT rotio,
frequercy coveragse and stability of the Const Wabtcher ReF. unit is cauired,

6+ Gonclusions
Fac units present no new clectricel ideos and, os indicoted in parase
b2 and L3 chove, the best solution has rot been cchicved in one or tio
circuits.

The rochenieal conctruction, corpactness
wre very cood ond worthy of study by Sritish d
be renc:

screcnin: of the units

lesis ~Ithoush it st
ered that it is very difficult to wodify urits when this type of
construction is uscde  The uxtensive use of corplientod cerwmiic structurcs
for varichle condenscrs and valve mountings in notable,

7e List of Relevent Resorts

Proya Sronsrittor T106

Note Rad. 156

Coast Wntcheor ond

vy Undt ¥2 110,
Notoe RBade 20L.

Coast Tetchor Transmitter (Sce takt).

LR.AE. Techs Note Rod, 240,

Other reports in proparotion.

Attached:- Lopoendix,
Dis%ribution:- LD.T.Se. (BC copies)
D.D.C.D. Za
Relalo7s
- : RaDuCu13

T.R.E. (Dr. Taylor).

' L

File S4761.
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5 copied Lyom the Gerran Seerc’ Docurcnt "Dete-Gorat I1
P ilGe (Flus) AOGQL-A)“ for the Froya Installation.

R.F. Unit WZ 100
Ho. CO. PCHENT DEBCRIPTICH
100 P, Coil Construction Dert.
101 i t " i
102 W " 1 it
103 " " 2. ik
104, " " Coustruction F
105 Cerouidce Holder Comstruction &
—106 i 1 1
107 Valve RL 42 T 4,
108 Stabilivolt ”"‘V ”‘/(‘ /50,
110 Trirmer Condonser B (s 20 + 5 pF; 500 T.
11 " " 4 ’w‘ \+ _u/n\ + 17 pF; 5O V.
112 i t N -
113 W‘.‘r‘lgblc, Condense
414 w
-115 t " 1 n
116 Condenser 5 200GV,
117 " 2 5CC V.
118 K 2 500 V.
119 " 5 20%; 500 V.
120 " 5 Gyf; 500 V.
124 " % 50OV,
122 " 50 20z 500 ¥,
123 " 200 pP + 104 500 V.
120 " 200 DF & ihe; 50O V.
125 " 2 pF o+ 1055 500 W,
126 g 50 000 pie + 207%; 500 W,
127 " 200 w4+ 107 500 V.
123 B 10 oF 4 r: v 500 T,
129 & 5007,
130 " v,
131 "
132 Resistancoe
133 "
1511‘_ 1
155 . 1
1356 " a 25wt
157 1"
138 i
135 ! G, 25 wett,
140 " o8 vttt
142 " Ca 25 watt.
143 " 32 watte
1, u 025 it
146 "
147 K
148 Thermal Resistance "
9 Transforner 2 J::PV .
150 Therimnl Resistance 1500 ohix + 1;),;', . viatt.

f




I.7. Unit NZ 102

R
Teeche Note Wo. Dad. 223,

0. COlPONENT DESCRIPTICON
170 Inductive Coupling 26 WH/21.5 ull
174 Tuning Coil 346 WHe
172 n " 3.6 pi.
173 " " Ze7 Wi,
17% " v 50 Wi
175 " " LO u¥.
176 " " 1547 i,
177 Valve A 100,
178 i n
179 1 1"
180 il 1
181 il "
182 H "
185 |'| il
184 " 1
185 Velve L 12 P 10,
186 uartz Crystal Construction Part.
187 Trirmer Condenser 1e5 pF (+ 20 ) + 6 pFy 500 V.
122 " " %5 oF (+ G + 6 pF; 500 V.
"
196 " " th " " "
1 91 " u i t i "
192 Double Trirmer Condenser 2 x 4 pF (+ 20,) + 2 x 17 »F;500 V
192 Trimrer Condenser 1.5 PP (+ 20,) + 6 pF; 5OO V.
196 Condensor 50 000 pia+ 2G5 500 V.
197 " " = w "
198 " 200 ¥ & 104 50O V.
199 " 50 QU0 P & 2073 500 V.,
200 " 1 " "
201 " 2 oF + 10,7 5CC V.
202 " 200 PF & 105 500 Ve
003 n 2 pF + 1075 5CC V.
204 " 50 000 pF + 203 500 V.
205 it 1 - " i
206 " 50 000 pf + 0.5 500 W,
207 " 5t = on W
208 " 200 pF & 10,3 500 V.
209 " 25 Pl + 1"\, o DDV,
g‘l? " 56 OOO F i+ I‘(), 500 V.
1 1 "
2-12 " " " "
213 " " " "
714 " 200 pF £ 10,3 500 V.
215 Hlectrolytic Condenscr 60 pF + 3¢ - 207; 10 V.
216 Condlenser 0ok T + 20,5 500 V.
217 " n = "
218 " 10 000 oF + 267 500 V.
219 Tiesistonce 1C0 K =+ Bii; Ce25 watt.
220 " 125 ohms + 5,5 0,25 watt
221 " 3K + 5,3 2 watt.
222 1K & 55 0.25 wakts
223 " 125 ol + 573 G, 25 watt.
22l " 3K & 553 T2 watt,
225 " 2K ¥ 543 0425 watt,
226 " 100K + 5,5 0.25 watsb.
227 " 20K + B 2 watt,
228 " 300 otms & 573 Ce25 watt.
o U TOK + 575 Ce25 viatds
230 ! 1CK x 573 2 wott.

(continued overleaf),
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Lo, Unit N7 402 (conbinued)

No. CO: PONENT DESCRIPTION i
231 Resistance 1K + 5,5 0.25 wiatt,.

232 " 50K + 5,5 0425 wobt,

233 " 148K & 5,53 0425 watt, ;
232). " : 125 ohms + 553 O 25 watt. "
235 " 20K + 5,5 0¢25 watt. i
236 " 3+ 5.3 2 wett. :
237 " B & 5,05 0425 wntt.

238 " 150 ohms + 5.5 0,25 watt. ;
239 " 3K+ 5,3 2 watt, ‘
210 " SK o+ By 2 wott.

2k " ' 3

2,2 "

21‘_3 H

2[4_4 n

21}‘5 "

246 "

247 "

248 Potentiorotor

10 -
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