
COMMUNICATIONS RECEIVERS 

The Marconi CR Series 
of Receivers 
by G. L. Grisdale PhD G5GZ 

The life of Guglielmo Marconi (I 874 to 19.17) :u1d the histnry 
of his Companies are hoth well docunH·rHcd in hooks 

av;rilahlc in nwny puhlic libraries (Refs. I to)). Born c•f an 
Irish mother and an Italian landowner, he had a very mi'\cd 

education, partly with private tutors nnd schools includin!! 

a two-year stay as a small child at Bedford. and p<trtl:, h~ 

attenclnnce unrelated to any organised course at scicntilic 

lectures in his P<-1(i\'C' country. 
As a resuii fJf Hi~, re<:uJing of papc1.' <thuui the e;u-1:' 

scientific invcstigntions into wave prorngation. he experi
mented between 1894 and 1896 with wireless cnrnmunic:Hinn 

using ."park coil generation of oscillation, tht' only snu1cc 

of radio frequency oscillation at that time tlllll rncrc thtlll 

a decade afterwards. At first the communication was across 

<Ill attic room :1t his rarcnts' coumry home ncar Bolot~rw. hut 

then the apparntus was taken out of doors and sign:lls \\t.:rc 

ultimately 1rccivcd over a disltmcc nne and tl half 1nill''-' 

Unlike his scientific predecessors Hertz and Lodge.\\ llo 

used short dipoles indoors. l'vlarcnni ohtaincd grca1er ;-an~l'" 

with similar equipment joined to cit:'vc.ttcd wire aerials. So 
long as the spark coil could lllaintain the hi~h \OI!agc with 
the brgercap<JCit:mcc. the energy ofe;Kh i111pulsc \\-;1, g,-,~;1k1 
;_Jnd the radiated powC'r more. 

On the receive end nlso the lt1rgcr acri;\1 would collcclnHnc 

power in a givc11 field :..l!cnglh: the cln·:1tcd <lni<d \\a·. rill' 

lir::l lll:ljor discmTl")'. 
f-lavin[! JT''Pi·-rcl ·~c r:-ncot~r<~grlllent fr'r 11;,~ -._,.-ireles<.. cnm

nwnic;1tiun .c.j,;:·:::; :·:-.•!d 1:1:' }\,:!!:IlL aulh~1l;t"l:__·: .. :\!:~rconi carne 

with his enterprising mother to London where they h•1d l-!ood 

contacts with business flCllplc, notably through his mother's 

family Jameson Irish whiskey ClHlllcctions. The chief cn~iJLI'l'l' 
of the Post Office gave racilitics for short-ro1ngc- demon

strations in London. t~nd further demonstrations of the 

equipment hrc>ught fn)m Italy in the \Vest Country pmduLL'd 

interest from the Services. p:trlicul:1r!y the N<n y hccausc of 

t.he possibility to improve communication tn ships. Fi11;dl~ 

in March !899 the Channel was hridgcU hctWL'l'IJ Willll'ITll\ 

and South Foreland. 

George Grisdale was born in 1914 and had tllC:: r.~l: 

G5GZ in 1931, the experimental station licence bHing 

(~<Yen up after a few years. From 1937 to 1980 he 
worked for Marconi's, for 13 years on receiver de:;ign 

and after that on communication projects in the 
Rese3.rch L?h~r.;!r~rie<: at GrP.at 88rk!c'::. 

Ho :~;,;w ·:.,·.;;-,:. ·,: .,.~:·' ::, ~>J;:·,?!··~.::'t, "',-'the o!d 

callsign was reissued in 1 ?89. 

T/Je Ruthor, pictured in 1986. He was a member of the team 

responsi!Jir:: for t/18 d(~sign oi i!Je ctrtoo and of the CR 150 

Origins of the Marconi Company 
On the hu...,im·-.-. o.;itk·. tlw \\'ircko.;s ·rciL'_g.raph tnlll s·li-!11~11 

ComptlllY w;t" fnrnlL'd ir1 I~'-J7. changi11g its ll<lllll' tln'l'c 
yc<.trs later 10 J\Lllt'Plli·s \Virclcc;;c;; Tclq!rtlph Comp<my 
(i\1\\'T("'nJ: this sur\i\cd 11111il l<i(J_\ \\·hen it hcc:nnc the 

shorlt'l ivbrconi ('llln]';1n~. ;\l'-'11 i11 1900 ;l :.uhsidiar~ 

tfllilpomy.l!ll' i\1:11'l'lllli lnlt'lll:lliPn<il ~'i:ninc ('nnlll:!:!:i;_·;!!i.'.oil 

Cornptlll)' (t--lli\ICPI \\0.1'-' forllll'd to dcod with tilL' irnpt111;1n1 

ln,;;·itirm' llltlllcr": :tpJ';rr;t!Uo.; :111tl r:1dill nf!icns \n:n' supplit·d 

to ship,: ~1" :1 scr\·icc <llHI till' l'(llllpany continued <l" tlll 

opt~r:lling or_e:lllis:Jtinll until r~·u·Jltl_\·. 

Until :1hout I1JI2 lilt· '-'1'<1rk _L':q1 IL'lllaincd the (Jill~ \\:1;. 

! f) ~· l' Ill' l'ttll' r;ld i (l rrt·q I 1l' Ill' y ()<..;(' i II; 11 ion". lll'l'L''-' ":lri l y (l r :I ptil '-'l' 
ll<ltllr\' \';1riou" rccci\·ill,!! dt'l('c\rw-; \\'C!C used. IHil<lhly lilt' 

li1111~ colll'll'!. the n_'.-.[;d lt'l'tili~_·!. l'l!'lllill~:··; !Iindt' \';d\·t· :llld 

lilt• r\'li:1hlt- lll:l~lll'l!t' dt·ll'c11ll sllllll' dt'\':t.l''-' \\lllkl'dj':lfl\'1" 

ltlflC :;·•.1,1'tk1• ;;Jil>"~-::1 ·.~'!J:i:i\'.' =~·l;i\'. (1·_1; JIW·,J '.'41\T ;Jt:riiilil' 
···~ .. ~ : : : : . • \ ', : 1 ... 

In inq'rn\'\.' comnluniv;l!ion tn sllil'" ;ua[ to dc,·l'lor' the \Tr~ 

high-po\\'\..'1' lr;msnlit1Cr<; fln lol11-!-diS!:lllCl' cornlllllllictllion 
he tween land stntions. In the ~·;11 !y 11..)20<;, i111pnl\'L'lll~'lll in 

'..(1'-.:illllll j)lllll]lS and the pi'Odncli(lll of !ttrgcr 1r;ll1"11liltin!! 

\';thcs led to thl' t"'l:!hlishtlll'lll or hrotHk;J"lint: <!IHI the 

discm·cry of lnng·tfio.;l:11H't' ['rtlflil,t':llioll of hi,L:h /!l'ljlll'llC~ 

\V:lvcs. kt1di11g [(l lht· intt'l cPrllilH'!llal ht::llll -;vr' it'l'"· -\!the 

~:;n~ll' ti111c there \\01" r;1pid dt'\t'l(lpHH'lll of IPn.~· tli,.l:rn:·t· 

;u n;!lcu r coni tiC! s u.s i 11 g {'( lllll'd 1 ; ll i \'l'l _\ lmv- pm\Tl 11 ; lll"li 1 i 11 c 1 " 

Receiver Design 

llurin1_2 the flJ~l)·, :1rlll ·Jos '-t'\t'r;d "'t'['<11<llc tll'\t'lnpllll'l1l 

group.-. in tllr r"-.1:1\'l'l\lli C'nnql;\ny dni,l-!ncd rccei\'l'I'S for 

v;1riot1<; 11111 p()o.;c.-. Some of lht•st· !TcciH'l<; ht1d lhL·ir input 
t:irt_lli(c;; rnodilicd h1r usc with direction-lindinp_ ;JL'ri:d sy..:lt.'llL'-' 

usin!! ln11P"· rnt;Jtin!! sp:tcnl tr:1llh''- o11Hl llllll·Jltl'-'ln 1\d(·nd, 
:nT:t::":·:::;·:~!<; r~~:- !::;:1_! •:l;:!i:·;· '!;:. !, ,\('!·' ·; :;~;j· ... ;;:;:l[ 

' ·~ : ' ~ . ' ' · 1 ' ' ' ·: : ll! : ' " I ! " , '· ' • I· 1 \ <; 

,\l:lliJli' npriplllClll \'.":1\ d,·,.i~rH·d hy ;1 ~!I'O!!p i11 i\1\V.l { '11 ;1nd 

w:1" i11-.[;tllcrl <~ntl (ljll'r:llt'd 1111 lllnc!1tllll ';hir'" b;. \li~H ·, 
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staff. Portable receivers had RP type numbers: aeronautical 
had the AD series, one of wi=Hch led to the well-known 
T.II54/R.II55 bomber equipment (Ref. 7) of which RO 000 

were made in the Second World War. Large rack receivers 
for the beam international service were designed at the 
Broomfield site in Chelmsford, with RC type numbers. 

Lastly. the general purpose receivers in the '20s and '30s 
were the RG series, designed by the Receiver Group of the 
Development Department at Writtle. The group were housed 
in the huts which had been the location for the Tuesday 
evening half-hour evening 'concert' transmissions in 1922 
from 2MT which preceded the formation of the BBC. In 
the late 1930s the group consisted of about eight engineers 
led by R. B. Armstrong, with the invaluable assistance of 
Dr Erich Zepler who had been chief of receiver design of 
Telefunken before Mr Hitler compelled him to emigrate. and 
who later became the first Professor of Electronics at 
Southampton. 

As in the domestic receivers, the superheterodyne had 
replaced the earlier straight receivers and the later RG 
receivers used ganged capacitor tuning and large rotating coil
drums instead of plug-in coils (Ref. 6). Much work was done 
on the contact strips of the coil drums, including rhodium 
plating to give a non-tarnishing contact. The other constant 
search of those days was for a rubber or synthetic covering 
for connecting wire which would neither harden nor emit 
gases which would corrotle the contacts. In 1938 the main 
established designs were the RG34 for the HF bands and the 
RG35 long-wave receiver. The RG42 was being developed 
to replace the RG34. 

In the Spring of 1939 the receiver group moved to the 
newly-built Research Laboratories at Great Baddow on 
the ea:;;t side of Chelmsford. They remuined tlt Haddow 
until 1950 when they hegan moves to various sites in the 
Chclrnsfortl area. 

The CR100 is Born 

In 19.19 it was decided to em hark on a new receiver design. 

pnrtly to offer the Royal Navy a British made receiver as an 
alternative to the excellent HRO which was widely used. The 
intention was to use components purchased from outside 
suppliers \vho were already supplying part of the hroadcast 
receiver industry: details of the circuit design. inductor 
windings and filters wr:re fully specifled by the receiver group. 
So as to avoid any di~ruption by enemy bombing th~..:re were 
to be several suppliers for each component. and several loca
tions for assembling and testing the complete receivers. 

The experimental model design was started in July 19.19, 
two months before the outbreak of \Vorld War II. The circuit 
followed normal communications receiver practice at that 
time with two tuned .<>ignal-frequency amplifiers. hexodc 
mixer with separate oscillator, three intermediate-frequency 
amplifiers at 465kHz. douhlc diode-triode signal rectifier and 
AGC rectifier and audio amplifier. A two watt audio output 
\vas provided, probably unnecessarily high for most purposes, 
with lower level line and telephone output connections. 

The experimental model was taken to Portsmouth for 
assessment in the Spring of 1940 and the flrst 500 mode"ls or 
the CR I 00 were assembled in a former chapel in Huddcrsfield 
hy the Westminster Chassis Company. the first hatch of 
twelve being sent to Raddow for adjustrnerlt nnd lcsl in the 

Spring of 1941. The subsequent main as..,cmhly plant \vas 
at ~roomfield, Chelmsford. a very old t\ larconi lc~t·ation. a 
production of over I 00 receivers per week t1cing arl!in·cd irr 
the war years. In all eight editions were produced for tire tlrrcc 
Sen·ices. including the blue panelled CR I 0017 which hecanrc 
the Navy B2R. (see RB No. J2for a colour photo~ Ed. J 

( ., ~ 'U 
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Technical Featufes 

The input coil coupling gives about 75 ohms impedance 
over the bands: there is a second input, capacitance coupled 
to the first tuned circuit for random wire antennas. A panel
controlled trimmer pc:rh the lirst tuned circuit. A receiver 
in good condition, with the antenna disconnected. should give 
an increase or noise output on at least the five lowest fre
quency bands. when the trimmer i<::: tuned to give re.<>onancc 
(Ref. tl). The signal frequency gain increases at the high
frequency end of each band because simple car::~citance 
tuning is used on all three stages. 

The four-section tuning condenser rotated hy <1 spring
loaded gear train incorporate.<> a logging scale and a cord
driven frequency scale using n drum coupled to the 
wave-change switch. The drum wns printed with the six scale 
lines and numbers, hut the actual frequency calibration lines 
were added manually with the aid of a specially madr-. 
harmonic crystal calibrator. The drive cord<::: ctln be rcpl<lcct.l. 
but it is not a welcome job for unsteady hands. 

The first step in adjusting the .<>ignal frequency circuits is 
to set the first oscillator to the scale frequency indications. 
U.'\ing an accurately calihratcd signal generator to the antenna 

connection: inductances L 19 to L24 :1re adjusted at the low
frequency end of each hand: at the high-frequency ends there 
are adjustahlc- capacitance trimmers c:n to C3) on h~nds I 
to J. hut on the higher frequency hand<::: 4 to 0 lixcd capacitors 
have been sclldcred on lOp of the coils on test; this i.<> to 
improve frequency stability. When the oscillator r<Hli;!CS arc 
correct the three signal frequency components arc peaked 
in the same way. im.luctances at thl' I .Fends anti c:.~pacit:mcc 
trimmers in units 2 and J at the HF ends. 

four interrnediate-frequcncy haJHhvidths are selected by 

a wafer switch, the transformer inductors being adjusted on 
the 3000Hz bandwidth. The single-crystal filter is peaked 
to give its widest band\' .. ·idth on the 1200Hz position. the 
narrower 300Hz bandwidth being obtained by switching the 
7pF capacitor C43 from the input tn the output fllter circuits. 
The 100!-lt" wit.lth Ull cw oil I) i:-\ 1;;·.;)\iiJed (;y ~ rnc~::\ it. a·udio 
bandpass filter; the BFO must he adjusted to give a 1111101l7. 
note v .. 'ith ;r signal giving maximrun output from the narrow 
bantl crystal filter. 

1 he AGC diode is fed from the primary of the fin:1l IF 
transformer. the RFO being injected at the secondary: thi.<> 
is to avoid operation of the AGC nn CW when the BFO 
is switched on. If this occurs the AGC should not he used 
on ( W. 

The CRI00/2 receivers only have a sitle-tone facility 
when used with a transmitter provided with an operating 
switch which opens when transmitting. This decreases the 
recein~r gain hy applying increased cathode voltage from 
K57 n1ounted inside the receiver. 

A plug-hoard insitle the receiver enahles the receiver ((I 

operate either from 50Hz rn<.lins tll" from high- and low-1cnsi1lll 
battery supplies. CO!HlCl'ICd throuph the five-pin pO\\"Cf" plm• 



Specifications 

CR1 00/2 (Handbook T1868/1) 

FREQUENCY RANGE: 

60 - 420kHz in two bands 

500kHz -30M Hz in four bands 
DC SUPPLIES: 6V 4A, 250V 1 OOmA 

(Reduced to 160V SOmA if desired) 
MAINS SUPPLY: 200-250V 50Hz SSW 

INPUTS: tOOl.' feeder, balanced or unbalanced. or 

high impedance antenna 

SENSITIVITY: 20dB s/n ratio on CW in 3kHz bandwidth 

60kHz- IIMHz: I- 2pV 

II-30MHz: 1.5-4pV 
OUTPUTS: Speaker: 3ll (I kll CR I 00/4 to /8) 2W max. 

Line: 600ll, about 2mW. 

Phones: high or low Z in various edit.ions 

EDITIONS: CRIOO to CRI00/8 (inc. Navy 8.28) 
DIMENSIONS: 16 x 16.5 x 12.5in. Weight 821b 

VALVES: 
Position Preferred Possible alternatives 

VI, 2, KTW62 (VRIOO) KTW61 (NR64), 
4to7,10 6K7G, 6J7G 
V3 X66 (VR99) X65 (NR82), 6K8G 
ve DH63 (NR68) 6Q7G 
V9 KT63 (NR85, ARPI7) 6F6G, 6V6G 
VII USO (NU20) 5Y3G, 5Z4G (U52) 

Old CR100 Receivers 

The last CR 100 receiver was prohahly made in I Q40 after 
some 20 000 had been m<l.nufactured. Although rmmy remain 
in working order to this day, some attention may he required 
to restore full performance. 

Electrolytic capacitors tend to lose c~1pacitancc over long 
periods: the power supply ·"hould he checked for output and 
hum, the R+R+RpF condenser heing replaced if nece~sary. 
Rather morf' vulnerable arc the cathode hy-pa<.:s condenser<.: 
CR7 and CRR which cm1 he rcpi<JCed hy modern types slu11g 

CR150/3 (Handbook T2148/1) 

FREQUENCY RANGE: 

2 - 60MHz in five bands 

DC SUPPLIES: 300V 65mA 

6.3V 3.7A 

MAINS SUPPLY: 90W (separate power unit) 
INPUTS: 75 - I OOn balanced or unbalanced 

SENSITIVITY: 20ciB sin ratio on CW in 8kHz bandw1dt11 

OUTPUTS: 

2- 16MHz: 1 2pV 

16- 32MHz: 2- 4pV 

32- 60MHz: 7- 14pV 

I mW to HR or LR headphones. 
200mW to BOOU line or 312 loudspeaker 

EDITIONS: CR I 50 to CR 150/6 
DIMENSIONS (CRt 50/3) 

20.5 x 17 x 14in. We1ght 28kg (receiver) 

VALVES: 

Position Preferred Possible alternatives 

VI to V4 EF50 (VR91) CVI091 

V5 X66 (NR82) CVI099 

V6, 7. 9 6K7G (NR81) KTW63, NR86 

V8, 10 DH63 (NR68) 6Q7G (CV587) 

VII L63 CVI067, 6J5G (CVI932) 

Vl2 STV280/40 VS68, CVI068 

Power unit U52 or metal rectifier 

in the wiring: this may rc.<.;~ore !n\\· audio gain. 
It may he founJ til<~! the rcceivn gain increase" when 

S\vitching from manu:ll tn i\CiC. co11trary to what might he 
expected. The tag hoard strips on which resistors arc mounted 
\\'ere made of Bakeliscd lillCII sheet which can ahsorh mois
ture and become lc::1ky enough to produce positive volt;~ge 
on ~he AGC line frn111 the HT dccoup!ing resistors. 

In the intermediate-frequency tnlllsfnnners of c;u·licl 

receivers the dust-iron inductance ad_iustmcnt cores \\'L'IT 

nwuntcd oil 6Br\ lli';I'\S stud" with lbts iliHI lockmlls \\·hid1 

llli.ISI h·~ si;Kkened hcl'orc twning. '\nnH' latc1 ;;ct" h:1d du..;t 
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CR200 (Navy 829) 

FREQUENCY RANGE: 

15 - 550kHz in four bands 
DC SUPPLIES: Batteries 200V 22mA max, 6V 2.1 A 

MAINS SUPPLY: 100/110 or 200/250V AC 33W 
INPUTS: 

SENSITIVITY: 
OUTPUTS: 

DIMENSIONS: 

VALVES: 
Position 

Vt, 2 

V3 
V4 

V5 

Power unit 

Dipole or unipole via BOil feeder. 

High or low-impedance loop aerial 
(15-90kHz only) 
See Note 1 

Jacks for Pattern W.621 head telephones. 
5000.0 line for Auto High-speed reception 
using DC Amplifier M31 
19 X 13.ii X 16in Weig~11. 821b 

Preferred 

VR100 (KTW62) 

VR99 (X66) 

NR68 (DH63) 

6J5G (L63) 

VU71A 

American type 

6K7G 

6K8G 

607G 

6J5G 
5U4G 

Note 1: The handbook AP S.S.t 04 gives no sensitivity 

specifications. However, a Test Certificate for a typical 829 
receiver shows a 1 OdB S/N ratio was achieved across the 

frequency range with signals of 0.1 - 0.15pV to the SOil input 

cores with screwdriver slots. inserted in the Bakelite coil 
fmllll'f~ with u white pllslc whkh hardens with the years 
and makes it difficult tn turn the cores without breaking 
the slot. A drop of solvent on the core 111<1)' help. with paticlll"C. 

Rclnm·ing. any of the signal-frequency coil units is not :1 
task to he undertaken lightly. Having removed the c:1sc from 
the chassis the wavcchange switch spindle should he released 
from the coupling to the switch click drive and withdrawn. 
Then there are three to five soldered wires to be released. 
including those tlnougli the chassis to the tuning COildeiiScr. 

after which the roil unit can he removed. 

CR300 (Handbook T1864/2) 

FREQUENCY RANGE: 

SUPPLIES: 

INPUTS: 

SENSITIVITY: 

OUTPUTS: 

EDITIONS 

DIMENSIONS: 

VALVES: 

Position 
Vt, 3, 4, 6, 8 

V2 
V5 

V7 
Power Unit 

15kHz - 25M Hz in eight bands 

250V 60mA, 24 V 0.95A. 

(Using ll1e Type 889 Supply Unit. the 
receiver can be operated from 230V 50Hz 

AC, or 24 V, 11 OV or 220V DC) 
Single wire aerial not exceeding 700pF 

('including feeder). 
1 00!2 feeder at higher frequencies 

20dB s/n ratio on CW 
85kHz -25M Hz: 2- 5p V 
15kHz- 85kHz: 35- 70pV 

2W to internal (or ext.) 3.5illoudspeaker. 

1 OrnW to 60il heedphones 

CR300I1 with 500kHz crystal calibrator. 
CR300/2 with 690kHz crystal calibrator 

18.75 x 15.5 x 13.625in. Weighl551b 

Preferred 

KTW61 

X66 

DH63 

6V6G 

6X5G 

Various insul<1tion \\-CIS u"ed on the C\lllllt'cting wires durin!! 
the war years and sonlt' C1f the ruhhn based types nwy hankn 

and cr<~ck in old receivers. J\ particularcmrsc of short circuits 
in tiW dcll'ctor region i;-. \\-ires tl"ilppcd under the t.:d!_!t'S ur the 
rect;rngular screening hox covering the bases nf VR and V 10. 
The receiver should v-.--ork without this box which was lilted 
to ;Jvoid feedback of BFO harmonics to the signal stages. 

J\ number of technical handbooks (no longer availahll' 
fro111 Marconi"s) were issued including T 1868/1. 

Durin~ tile war J'L'<If\ thlcl' lul"llll'l" ('H rccciVl'l' Wt'tl' 

de\·clnpcd. ntllll~ly. CR I :'fl. CR2fl0 (Navy B2LJ) mHI CIUOO. 

" 
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Part of the circuit diagram of the CR150/3 receiver, covering the Mixer, 1st Oscillator, 2nd Oscillator and IF Stages. 
It shows the arrangements for the external 1st Oscillator feed when the receiver is operating in a diversity installation, 

and also for crystal control of the 1st Oscillator as an alternative to continuously variable tuning 

'" 

L-,;;-----y-"'\~---y-;;)~ll.,..... N.T.-t 

"' 

CALIBRATING OSCILLATOR 

"" "' "" 

C.ONNEC.TION'5 P.Ef\T fR[OliTNCY Q',(IUI\lOfl 

Simplified circuit diagram of the CR300 receiver 

NOl £_ 
·x· outorrs 
POSirlllNS Of 
'NIIVf (ll/IMG[ 
SWII(!I 

Editor's Note: Diode 02 is a carborundum/steel detector, which could be brought into circuit by transferring the grid top
cap connector from RF Stage V1 to a special point provided nn the crystal assembly._ Until the early 1950s, it w;:,,.; n 

requirement of the Merchant Shipping (Wireless Telegraphy) Rules that the radio installation on board a British-registered 

ship should be capable of 'maintaining reception by means ti( a rectifier of the crystal type'. 02 provides this facility. 
Subsequent editions of the Rules called for a separate emergency or reserve receiver. 

A facility for reducing the RF/IF gain of the receiver when an associated transmitter is 'key-down' is provided, similar to 
that on the CR10012. Whereas on that receiver it is caf/ed 'SidP.-tone', on the CR300 it is called 'Desensitising' 

. ~~' 



The CR150 

The CRI50 was a short wave receiver with improved 
sen~itivity. cryst:.JI filler selectivity and frequency stability. 

The CR 150 has six editions; up to the CR I 50/4 the 

two signal frequency amplifiers. mixer and first oscillator 
use EF50 high slope valves to give the maximum sensitivity 
(Ref. 6). 

The four-gang tuning capacitor has less than half the 
capacitance of that of the CR I 00 and has extra wide spacing 
in the front oscillator section: a bi-metal trimmer is mounted 
above the tuning condenser to compensate for the frequency 
drift caused by temperature change in the cabinet; the audio 
output was also dropped to 2UOmW. 

The original CR 150 covered the range 2 to 60MHz. with 
a first intermediate frequency of 1600kH7.; for direction 
finding application the lF was 1200kHz so that the frequency 

I SOOkH7" could he covered. The performance on the top mngc 
to 60MHz is not good; it was included to satisfy the needs of 
one user. 

The CR 150 has a final intermediate frequency of 465kllz: 
two crystal filters are included each using two resonators to 

give a better band-pass response than the single crystal 

circuits previously u;.;ed. Althcugh not lk:signcd for single 
sideband reception. the JkH7. handwidth gives satisfactory 
results with such signals, so long as the Bf;O is adjusted to 
give a carrier on the upper or lower edge of the filter response, 

according to which sideband is being used by the transmitter. 

A 500kHz crystal oscillator gives harmonics for calibration 

purposes. 

After 1950 the CR 150/6 was developed using 6AM6 

(EF91) and other 7-pin hutlon-hascd valves in the following 
stages instead of the EF)O ;,md octals. It ;llso had provision 

for six plug-in crystals for reception on spot frequencies. 

The CR200 

The CR200 (Navy B29) is a 5-valvc TRF receiver (2-v-2) 
covering 1-" lo ).")flkiiJ'. in four hands. '1\o,.·o audin si;Jgl'S 

include a narrow bandwidth riltcr tuned to I kll7. for CW 

reception. Aerial mrangcmcnts include two 'loop' inputs. 

intended for usc in suhmarinc. installations where a single

turn loop nr frame ncrinl is fitted for submerged reception. 

on the lower two frequency hands I 15 to 90kHz). 

For operntion with such very insensitive aerials. the CR200 

was given very good sensitivity; howeva. with any normal 

aerial more than a few feet long, the atmnspherit: (route) n(lise 

would exceed the internal receiver noise. For long-wave DX 
enthusiasts the g<1od receiver sensitivity would not matler 
much. 

The CR300 

The CR300 was designed in the early war yeurs hy Mr 

G. J. McDonald. to whom we arc gr:llcful that he raided his 

memory for details. It was designed for maritime applic<~tinn 

with the wide frequency range 15kHz to 25MI-Iz; it is 

identified by the forward facing loudspeaker in the cabinet. 

and some power supplies with a vibrator interrupter for 

DC power inputs. 

Two editions of the CRlOO were made: the CR.100/I was 

\\'idely used hy the Rf'y;d Navy from 19·P wi1h the TGY2 

RAnln RV~nf\ff::::_c: l\lr. '=l1 nrtnhor/1\lnuornhCJr toot~ 

transmitter on frigates and motor gun hoats. It has a )OOkHz 

crystal calibrator and a descnsitising facility to usc with 

suitable transmitters, and also the RIS ( R<ular lntl'l fen· nrc 
Suppression) circuit for reducing possible radar interference. 

The CR300/2 was used on merchant ship.s until replaced 

by the Marconi 'Mercury" (T.I017) and 'Electra· (Lilli HI 
duo. covering LF/MF and MF/HF respectively. and later the 

Marconi 'Atalanta' CL22117). 

The wide frcqucm.:y range of the CR300 was obtained hy 
using an aperiodic si)!lli.ll amplifier hctwecn I) and 
85kHz, the lower setP•itivity hcing ndcquate with the high 

noise levels at these frl'qttcncics. Intermediate frequencies of' 
98 and 570kHz were used on various bands to give continuous 

coverage over 15kHz to 2)rv111z. and the CR300/2 has a 
690kHz calibrator to give harmonics in the maritime high

frequency hands. 

Diversity Equipment 

Hecause ionospheric lransmissionc;HlSl''\ r;uling of signals. 

the professional services used vmi(ttJs fnmts of diversity 
ret:.:cption to improve the accuracy of mcssaf!_l'-" received. Four 

methods were possible: sending me.-.~a!!CS twice (time 
diversity). sending sinlllltaneously 011 rw~l frcqurncks. 

receiving the same transmission on antennas with dillcrent 
polarisation. and receiving on spaced antcnn:ts. 

The last method was the most used. Evidently reception 

simull<lncously through two channels requires sn-eral 

receivers. 

Some CR receivers were modi!icU to lit them IP douhk 
or triple diversity equipments such as the CRDI50. It was 
nn·essary to operate such combinations with Cllntll1on fre

quency changing oscillators and combining cir<-·uits. so that 
some r.:ccivcrs such as the CR I )0/4 may he found with 

internal oscillators missing. 
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ALL SWITCH~5 SHOWN F"ULl.'r' 

COUNTER:- CLOCKWISE. 
CONTACTS AS VIEWED FROM rRON1: 
ntONT ~OTOR. MARKED J:; 

"EAR RO,..OR. MA.cti<EO Fl. 

INDICATES SC:.R.EtN£0 LCAO 
WITH SCR£.CNING E.ARTH(Q. 

Complete circuit diagram of the CR100 

CONDENSERS 
C1-C4 4-gang 437.5pF 
C5-C12 350pF 2% 
C13 20pF 
C14 25pF 
C21-C35 5-50pF 
C36, C37 SOT 
C38 25pF 
C39 SOT 
C40 10pF 
C41 2000pF 
C42 420pF 
C43 ?pF 
C44 55pF 
C45 150pF 

C46 460pF 
C47 1190pF 
C48 3400pF 
C49 10 OOOpF 
C51 10pF 
C52-C77 0.1pF 

C78, C79 1pF 

51GNAL 
f'REQUENCV 
AMPLJF"IE.~. 

A 0 D LINE LS 

~ 
0 0 0 0 

AR~ANGE:M~NT rQq 

C 1\100, CR. I00/4 

~ CR\00/7 '55 

SIGNAL 
F"QEQU£.NCV 
AIAPLirJ(R 

L---------·-------------------.L-----------· ---

C57 

GANGEO SAND ·CHANGE SWITCH Sl, 52, 53. 54. 55. 56, 57 56. 

CBO, C81 0.1pF RB 47kl1 

CB2 O.OipF R9 20kl1 

C83 500pF RIO 220kl! 

CB4 0.01pF Rll 470kll (CR100. CRI00/2) 

CBS 100pF 4 7kU on other models 

C86 30pF R12 1 Ok~2 

C87. CBS 25pF 25V R13-R17 2.?kU 

C89 8-8-Sp F 400V RIB, R19 4.7kll I 

C91 0.1\tF R20 39k\l I 
C92-C94 100pF R21-R23 4.7kl! 

C95. C97 500pF R24 22kl1 

C96 2000pF SOOV R25, R26 100kll 

C103, C104 Mica trimmer R27 1M\! 

C105, C106 3100pF R28 1.2kl1 

C110,C111 O.DI pF R29 1 Okll 

R30 4 70\1 

RESISTANCES R31 4 70kl! 

R1, R2 47kll R32 1 Mll 

R3 22ki! R33-R38 390!1 

R4, R5 47kll R39, R40 10kll5W 

R6 47!1 R41 2kll pol 

R? 22kll R42 500k!1 pol 



J. 

.. 

MIXER. 

GAN 

R43 
R44 
R45. R46 
R47 
R48 
R49, RSO 
R51-R53 
R54 

R55 
R56 
R57 

E 

100kll 
2.2kll 
22kll 
3.3kll 
560!1 
220kll 
lOll 
1 OOkll 
2.2Mll 
1 OOkll 

UNE 

F'RtQWCNCY 
CHAt"o'Gt 
OSCILLATOR. 

2kll pot (CR 100/2 only) 

INDUCTANCES 
L61 
L62. L63 
L64, L65 

1pH 
Iron-cored 

BH 120mA 

VALVES (see specilication table) 

FUSES: F1 2A; F2 SOOmA A/S 

LAMPS: IL 1, IL2 6.5V 0.3A MES 

L.S 

" lARRANGEMENT raR 
t.R. 100 /z., C. R. 100/5. 

& CR..I00/8 

"" 

' " (CII 100/2._0'-'LY} 

BF.O.--

X (90 REPLACED 
LATER r-IQOELS 

C 110 s. Clll. 

L65 --

c e9 "' 

H(ATfR 
liNK 

c JS ,. 

9(.AT nu:.QUE:NCY 0$"CILl.AT01=t. 

ll . 
,~ 

c 

PASS· 6ANQ SWITCH 510_ 511_ SIZ_ SIS 

l.i'II-J5PECnON HOLE 
CfRI~IN MODELS 0~/LY. 

.--- R41 

'" 

'" 

If" 5. 

SCR((Nif.IG CA~<~S FITTED TO ALL 
VALVES EX.CEPT V9 g VII 



SOCKCI FOR -~- ~. 1-',.Ar,..! 

I I J 
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l ~ SoC ~ 1 AC/OC 160·250VOC 
-~ /HCATER Llf'IK SUPPLY ...Q_/ 

--r::;- PLUG. -COM.-

.:tLIFitRS 

srt 

"• 0 
o2 

0 

0 
i 

3,~ 

ces 

,!,-!rJ':rt· 6! SOCKET FOO 
.,. X~~ _.Q&_j D.C. SUPPLIES. 

Z~ OE:TE.CTOR 
AV.C A L r AMPLtrll:R. 

SIS 

_-

: f=C74 

K 

c1o_:t 

PHONES 

OUTPUT F"OR 

L.S. 
LINE 

··a· GAUGC. 

C R 100 oft CR I'J0/2. 

510[ ·TON[ fACILITY. 
~ ..--.._ I CR.I00/2 ONL'i 

< t /--\ 
' : ( ', \ 
I' .'/ 

\ '--I 
~ 

... 

V,~.t===t,-,, 'A-GAUGC. 

PHON£5. 

OUTPUT F'OR. 
C.R.I00/4, CR I00/5, 

CR. 100/7 &. CRI00/8 

OPERATIONAL SWITCH 513. \ 
-~ THIS POINT EARTH(.Q OH ALL 

Top and underside layouts of the CR100 

!-1100£LS EXCEPT CR 100/2 

WZI943 

CR100 Version Differences 

Aerial input facilities: 
CR100,/4,/7: 

Balanced or unbalanced low-Z ( 1 OOU). 
Unbalanced high-Z. 

CR 100/2, /5, /8, /8(Mod): 
Unbalanced low-Z ( 1 0011). 
Unbalanced high-Z. 

Loudspeaker load impedance: 

CR 100, 12, 18(Mod): 

3ll. 
CR1 0014. 15, /7, /8: 

1000U. 
Noise limiter fitted: 

CR10017./8, 18(Mod) only- double-diode 
VR54 (EB34) and on/off swilch mounted on 

small board, adjacent to Heater Link panel. 

Side-tone facility: 
CR100/2 only. 


