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sps [ RECEIVER B28 Ic43

Date of Destgn :~ 1940 HModified 1941,
Fraquency rangs : 60 ~ 30,000 k¢ /¢ (with a gap from L20 - 500 ke/s),
Where used :- With Type 65 (Portable set (B) )

R.C.0's Cruisers and above,

Valves and method of

coupling ;= ’ One NU20,
One NRG8s
One NR85,
One.VR99.
Seven VR100.

(1)} First R/F amplif'ar VRIOO = Transformer - Tuned Secondary,
(2) Second R/F amplifier VRI00 - Transformsr — Tuned Secondary.
(3) Fraguency Changer VR99 - Tuned choke ~— capacity.

(4) First Hererodyne Oscillarer VR100,

(5) First 1/F amplifier VRY0D « Tuned transformer.

i{6) BSecond I/F amplifier VA100 = Tuned Transformer,

{7) Thicd 1/F smplifier YR100 ~ Tuned Transformer,

(B) Dete~tor and First A/F amplifier NR68 = Resistance-Capaity
{9) Second Hateradyne Qsoiliaveor VR100,

(19} Second A/F {Output) NR85,

{11) Rechiffer NU20 .

Reference :~ Adniralty Handbook of W/T (1938) Vol. Il Section N para, 63,

25 Receiver B28 (Part, W2835A) Is a Marnoni CR100/4 commercial superneterodyns raceitar
#which 7& designed for the raneprior of eifner C.W, or modulated (1.C.W. or R/T) signals with or without
AV.C.  Ip addivion, a8 variahle woise-suppressor for operation with OuLfie R.1.3. is Ipcluded in the,
rirst R/F stages

The reneiver emsints of Two tuned R/F stages, a frequency changer with separate oscllator,
Ehree stages of T/P amptiricailmg, a camdbined detechtor, rfirst A/F amplifier and A V.C. reciuifier, an
ontput stage, second neterodyne oxelllator (for the receptinn of C.W. signals) and rectlrier waive.,

The frequency range of the pecelver is from 60 to 30,000 ke/s, with a gap from 420 To 500 ko/fs,
Thiz range is eovered with iz overlapping bands selected by means of a range switch, which selectz-the
coils to be nsed and short=circuits the remainder,

Tuning within sach fraquency band is effecfed by means of & single tuning control, which
operaties the four tuning condensers simultaneously. A pointer controlled by the tuning control travelg
aver a scale calibraied in approximate frequencies, This seale is changed by the operation of the range
Switeh so that, an. appraprrate ~alibration for the range in use Is shown,

The vacelver is arranged for connection either directly to a high Impedanca single—wirs
aerial (which may he the same 8 that used for Tvpa 65) or tr a remote sngle wire or dipole aerial
through 8 low fmpedance scresned feedsr,

Je The receiver nabinet comprises four main members, 1,e., chassis, side = back and top covers
{n one piece, front panel and hof.tom plate, All the components and sub-assemblies are mounted
directly ou the chessis. The top of the chassis carries the high=frequency tuning and callbration
sub~agsembly, The valves, the screaned containers holding the I/F and A/F tuned clrenits and parts of
the supply aircuits, The H/F tuning coll unit is carried beneath the chassis, fogether with the swlich
controls,

The maiv cower portion of the cabinet is screwed directly on to the chagsis, ascegs Lo the
upper parf. of the chassiz for vaive replacements, eic,, belng provided with a hinged 1id, The front
panel serews on Lo the chassis and to the edges of the main contajfner and may be remnved after taking
off the control knobe apd the guard ring of the main "ON/OFF® switeh, Faor checking H/F alignment. and
valye feeds The botlom cover of the chassis 15 easily removed by withdrawing the retaining screws,

OSCILLATORY CIRCUITS.

b, Recalver B28 comprises two tured R/F amplifier stages, a fraquency changer with separate
first heterodyne oscfllator, three stages of 1/F amplification, combined diode detsctor - triode first
amplifier — A.V.C, rectifier. second A/F amplifier and second heterodyne cscillator (for the reception
of C.W, signals) as well as a rectifier valvas,
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Tuning is effected hy means of a single conirol which sdjusts the three R/F tuned cireculis
and the rirst heierodyns oscdllatar simultaneously. The fraquency range of 60 — 30,000 ke/s (with a
gap from 420 = 500 kn/¢) ts chrersd in six ateps by means of e multi-conract switen (74), which brings
the appropriate fnductances and fpimming condensers into cireulf and short-efreuits the remaining
induntannes, Tha Trequency bands covered in sach position of The switch are as follows

Rangs 1 60 to 155 ke/s,
“ 2 155 to 420 ko/s.
"3 500 to 1,400 keo/s.
» 4 L o 4,000 kefs,
" 5 5,000 e 17,000 Ko/s.
LI 11,000 te 30,000 kefs,
Provislan is made for feeding ths receiver from either a dipole o unipoia serial and the O

tirat tuned ciccult is provided with & Lrimming control so that the ofrcult may be brought ancurately
into tune when the different aerials are uged,

The sdeetivity &f The rerelwar {s adjustabie ir five steps, zfving pass-bands of 6,000 cycles, 1
%, 000 cyoiles, 1,200 cyrdes. 300 evoiss.and 100 epiles raspaotively, The first two adiustments are obtained .
by waryling the coupling of The I/F amplitier walves, the nmext two steps by bringing Into circuit a quartz d
rrystal filter and varying the tuning of The assoniated cireuit and the 100 cyeles condition 1g
ohta'ned by means of an A/F filfar fn the output vaive Input pircuit, tined to the beat (reguency
ohfalaed by using the second hetsrodyna os=clilator, This highest selectivity cnadition 1s, therefore,
obtalirable only when C.W. slgrals are being recefved, Tt will usnally be found that The frequency
stanility of H/F signals is insuzicient to enable this selting of the Pass-Band confrol to be used
{see Admiralty Hapdbook of W/T (1938) Vpl. II N32 and 63).

The second hetarodyne osalliator mey be tuned by means of a control on (he panel of the
receiver, but once adivsted in aroordascs with the proceduré latd dows 'n the operating Instructions =
1t should nat be altered unle=s 1% Is thought to be of the optiwum posinion,

Av. oparating switeh (s provided on the recefwer as well as the main ON/OFF switeh (177).
This operabing SWIteh has a sentral "Spand-hy® pesil oo -@ either side of which are fwo WON" posififons, -
the f1rst with AV.C. and the secand with manual H/F gain control only, The two positlons To the left
are for modiiated signals, while bhnge to the right hring the second heterodyna oscillator into
operatfon for the vanepilon of C.W. sig=als, Tn the n3tand=hy® pos!tjon Lhe waiva heaters are switched
on but the H.T, supplies vo all walyes exnapt the output stage are braken,

Separate H/F and L/F gain cartrel potentiometers (166 and 127) are provided so that the
required output volume may he obtalied witheut overloading the detantor stage.

Three outpuls are praovided ons ai an “mpedance of 3 ohms for feading the mering
gail of a loudspeaker, one A" an Smyedence of &00-ohms for feeding 8 1lfne to 2 remote position
and ave through & nigh resistanc= for guppilying Gelephone recsivars piugged inLo Lhe sel frself
at redyced output lawel,

AERIAL CIRCUIT,

S The serial niriit 4= arvangad for efther a highwimpedan~e 1zput from an opan
wire asrial or for a foweimpedsncs UEpat {rowm a vemots aserial via a screenad fesder line,

The highimpsdanns Sopuf Termizal YA is connented through a 10 mmfd, condenser (12)
to the top of the Tirst tuned clrcult and thriugh a 2 megohm peotecting resistance (13) to
earth,

Tha inowSmosdence iZput termigals WD are conpnected via the range switeh (k) fo
the appropriare coupling eoil (15), which i =oupled To the inductance (16) aof whe firgs tuned
gireul%, The ‘uput ‘mpedanie ai The termimals DA fg approximately 100 ohms to match the
fmpedance of a srwssned lesder from & Temote aerial. In the case of a palanced dipole asrial
the Tie feader 1ines are cownscted to the Lerminals *D.D." and the sareen to the "EW terminal,
Whiis for ar uahalasced aorcenlric Tine the cestpe conductor is comnected Lo the D" terminal
nearest the "A" tarminal and the outer cotductor 18 connected To the second "D® termizal and
o The "EY tarminal, )

The earth rsmimal "Er should be efficiently earthed all the time the powsr supplies
are comnealed To The recelvar,

It may sopetimes ba found That betrer resuits are ohtained with & singlewire
aerial by cowecting the aerial to ane of the tarminals "D" and earthing the other Lerminal "D, ' .

if 8 sevesnsd low-impedancd fesder is used it is imporfant that the screening be
ooeniniad as olose Lo the outpuf termimals as possinleg
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5. FIR3T A/F AMPLIFIER CIRDUIT,

The grid elroult of the first R/F amplifier consists of gae of e coils (16)
tunpd by ohe main condenser (17) and by the ferial Trimming condeaser (10) The tuning
conflenser {173 is ene section of the L-ganz tuning condensor assembly vihieh tunes! the three
R/P cireuits gat the rirst heterodyne osgillator elrecult.

“he top of the tuned circuit Is coanected to the aerial throush the cundenser
(12} and ©o the grid of the Tirst R/F valve (1) through a 10 ohm anti- péras!r.m resistance
(12). The bottom of the incuctance (16) is connected Lo earth through the 0.1 nfd, condefizer
(20) and o the & V.C. lins taroush the 50,000 ohm resistance (21). The Ipductances which
are not in use are short circuited by the range switeh (1h).

The cathode of the valve (1) is conneeted to the manyel gain control hias ling
garcush & 40O ohm resistace (23), hich is by-passed to earth by & 0.1 nfd. condensor (22)
fhe sereen grid of the valve is decdupled to earth Ly a 0.1 mfd. condenser {24) and connected
to the sereen grig supply line through a 5000 ohm resistance (25).

he anode of the valve (1) 1s connested by the renze switch (14) to the approopriste
coppling coil (28) The othior ond 8f the coil [s connocted to earch through the 0.1 wfd,
condenser (26) and to tile i.T. line through a 2,000 ohi resistance [27). Ihe unused colls
are shori~girenited by the renge switch (14)

7. JECOMD R/F MMPLIFIOR CIRCUIT,

The grid cireult of the second R/F amplifier consists of one of the coils (22)
tured by the mzin condenser (32) and by ong of the preset trimming condensers (31). The coil
for the range in usc 15 selacted by the range switeh (14}, which alse short-cireults Lhe unusded
colls, e cofl for Range 6 is shunted by a 200,000 chm resistance in order to fiarten the
tuning

“he Top of the tuned eircuit Is corinected to the second R/F valve (2) through
a 10-chm dnti-parasizie resistance (33), while the bottom of The inductance is connected
vo eapth through a 0.1 mfd. condenser (34) and to the A.V.C. bias line through &
50,030 ohm rasistance (35).

Tie cathode of the valve is connected To earth by the 0.1 microfarad by-pass
condenser (%6) and to the manual gain control bias line through a LDO olun resistince
(37}. The seraeh grid of the valve 1s conpocted te earth through a 9.1 microfarad
Luesags soncenser (38) and io the ssreen grid supply line through a 5000 ohm resistunce (32},

The anode of Che vaive is connested by the range switeh (14) te the ajpropriate
coupling coil (Li2). The other end of the coll is connecled Lo garth Through & 0.1 mlid,
céndenger {10) and to the H(T. line through '@ 2000 ohm reslstance (L41). The unused cells
are short-circuited by the rénge switch (14).

8. FRECUENCY CHANDER CIRCUIT.

The input tuned eircuit of the frequency ch.nger valve (3) conslsts of one of Tie
cofls (43) and the wuning condenser (L6), which 15 shunted by ona af the preset: Grlpmers (L5)

The coil for the renze {n use is selected by the ranze siitch (14), whish alsc
shortecirenits the upused coils. On range & the cofl {s shunted by 2 200,000 ohm resistance (3C)
in grder to flatten the tuning,

The ton of the tuned cireuft fs conngeted to the grld of the valve through 2
10 ol anli-parasitic resiztanze (47), the botvom of the clrouit being earvhed,

The cathodé of the valve {5 copnected To earth through a 40O ohn hiss resistance
(l9), which {5 shunged by a 0.1 mld, by-pass condenser {ho).  The screen grid of the valve
{5 by-passed to earth by a'0.1 mfd. condenser [50) and eonnected o Lhe H.T. line through
& L0, 000 ohm resistance (51).

e injector grid of the valve is connecled via a 50U ohn anti-parasitic resistance (541
to the grid of the first heterodyno oscillator vélve (4}, while the triade anode |s earthed

Whe anods af the yalve {3 confceled 1o the output tuned clrsult, conslstiag of the
zoll (70} and 350 mfd. condenser (71), which is tuned Lo ©he intormedlste fremiency of 463 sc/s
The Goutem of the tuned eircuit s connected ©o earth through 2 0,1 mfe. condenser (52) and L9
the H.T, line through & 2000 ohm resistance (J3)- (30e ndmiralvy ~andbook of W/T (129384 vol. Il

3
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9.  FIRST BETERODYNE OSCILLATOR CIRCUIT.

The first heteredyne oscillater ciroult comp fses a VRIOO waile (4) bharing
its screen and suppressor grids comacied Te the ancde s0 as o oparafe 23 = friocde. Ths
timed circiuit 1s comested betwesn grid and catinede and induciive fesdhack frem fhe anons
is employed,

The tuned cireuic sensists of one of the coils (56) itunsd by The condender (€5}
and by one of the presst Lrimeing condensars (57). Padding cendensers (58) te (63) (shown as
condenser (58) on Fig. A), of warious capecibias, are connected in f#49710s with the tuning
gendenser to provide the necessary frequency separaftion batween the ossillianer and the signsl
frequenciss, In The caSe of ranges 1 and 2 damping res!stances (65) (64) of 30,000 and
20,000 ohms respeciively, are coonected dcress the padding condensers inm use.

The top: of the Tuned circuit is commented Lo the frjentor grid of the (reauspoy
changer valva threugh a 50 ohm anti-parasitic rasistance (54}, A 20,000 ehm resistiance
(55) iz shunted across The tuned ¢lroult,

The annde of the val*e (L) 1% connected to Lhe appropriate Teedback ceil (67) by the ‘
range switch (1L), which shert=cirenits the unused coils. The ether end of the cefl is i
connected Lo earth threugh & 500 mnd by pass condenser (6B) and te the R.7. 1ine through
a 20,000 ehm resistance (A9),

10, FIRST 1/F AMPLIFIER CIRCUIT, .

The input’ cSreult of the fivsr 1/F ampl fler vaiv es accerding to the pesition
of the Pass Band switch (79). The warious capditians are shown in Pig. B (£) (11} (131) and
(iv),

F1g, B (1) shews the fppul clreuit when the Pass Band switeh (79) i& in the
6,000 eyoles positfan, In this positfon of the swirch Che nvystal (73) is short -circulfed
and tha damping resfstance {£1) of 100,000 ohms I& shunted acress the tuned circull, comsisting
of the ceil (7L) and cendenser (75]. which forms the input circuil of the valve (5); "he
7 mmfd. cendenser (80) also forms part of the tuning capasity ef This efreull, ILs lowar =
end is, hewever, cemmected Te sarth and the ¢irouil s complered fhrough the decoupling
condengar (82), The rasulting oirouit Ls a normal hand-pass filter having a pass band of
6000 cycles. (See Adniralty Handoeok of W/T (1938) Vel. Ii F37).

Pigs B. (11) shows The inpur afrcuit when the Pass Band switch (79) fs in The 3000
cvoles pesition. 1In this positien of the switch the eirendt is the same as in the &000 cycles
positien excepl for the pmission of The demping reslstance (81). The dirfarence in pass-
band is ebrained in the later [/F stages.

Pig. B (£i1) shews the input eircuit in the 1200 cycles pesition of the switch
{79). The 465 ko/s, crystal (73) 1% now included im the sircuit. The sapanity of the .
erystal moumting is neutralised by means ef the coll (76), wnich (s coupled te the
eutput coil of the frequency changer valve (3). The newlralising ensures that coupling
hetween the Tnpul and output circults of the filver Ts ebfained threugh Cthe crystal enly
The neuiralising condensars (77) (78) have values of 20 mwfd. each and one of them (77) ts
preset and sheuld not he aitered exespt when o newcrystel has to be inserted;
(This ought nevar Le &.cav and in any case as the veplacement of the crystal necassftates
the re~alignment: of rhe whele of the 1/F cireuits it will pever be sarrfed out an sea), In
This position of The selept!=ity switch the 7 mmfd. condenser (B0) is effechively ronn &7 e
anress Ghe laput inductance [70) of the rilter through tne biacking condenser (72} and the -
dsooiling condenger (52).

Ay tha preser Trimming cendensers of the {upul and oubput mipautls are adjusned
o the quartz fregiency at Lbis seiting of The selem.'vwity ewifch These circults have the
highest possible rejecior impedance for This band widin, This pais lally masiks Che high
gelectivity of the orystal and gives a Bandwidth of 7200 c.p.s,

Fig. B (1¥) shows The inpur ainenit wirh the Pass Band swilch (79} In the 300 or
100 cycles positian. The efrrutt is stmilar tn Chat dn the 1200 cycles position except That
the 7 mafd condensar (A0) is now effestively comeated asross the oulpnt fndustantce 74
throuch the decoupling condenser (82), Both the 'npub and output efrcuits are therefore
detuned from the crystal frequencys resulting in 8 red.ction of thelr parallel impedances.
This raduces the masking effect obtained fn the 1200 cycles position, and the whole filter
has the 300 ©.p.s. pass bend of the crystal itself, The furtier reduction of the bandwidih to
100 c.p.s. is obtained by the Insertion of an A/F fiiter in the coupling belween the tirst and
second A/F amplifier vaives,

The grid of the valve {5) is connented to a tapping on the coil (74) of the
tuned circuit, the hottom end of which Is connested fo eavth by @ 0.1 mfd. condenser (82)
and to the A.V.C. bias 1line through a 50,000 ohm resistance (83).
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EQUIVALENT CIRCUITS OF FIRST I/f STAGE
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The cathode of the valve is connected to earth by A 0,1 mfd. condenser (8L)
and Lo the manual gain control hias 1line through a 40O ohm decoupling rasistance (85). The
screen grid of the valye is connected Lo the sereen grid supply line through a 5000 chm
decoupling resistance (B7) and by-passed to earth by a2 0.1 mfd, condenser (86).

The anode of the ¥alve Is comnected to a tapping on the coil (90) of the output
tuned circuit, The coll is tuned by a 350 mmfd, condenser {91). The bottom end of the
coll is cormected to earth by & 0.1 mfd. condensar (88) and to the H.T. line through a
2000 ohm resistance (89).

g SECOND _I/F AMFLIFIER CIRCUIT.

The input dircuit of the second I/F amplifier valve (6) VR10Q consists of the
colil (92) leosely coupled to the output inductance (90) of the first I/F valve (5) and a
350 mmfd, condenser (93) in parallei. When the Pass Band switch (79) is in the 6000
cycles position the coupling 1s increased by the addition of a coil (94) tightly coupled
to t @ inductance (90)s This broadens the pass band of the stage, The coil (94) is
connected in series with the tunipg coll (92).

The grid of the valve (6) is connecfed to a tapping on the coll (92) and the
hontom end of the fmed eireuif is connected to earth through a 0.7 md, condenser ($5)
and to the A.V.C. bias 1line Ghrough a 50,000 ohm resistance (96),

The canhode of the valve is connacted to earth by a 0,1 mfd, covdenser (97)
and to the manual zain eontrel bias 1ine through a LOO ohm resistance (98)s The soreen
srid is connarted To The screen grid supply iine through a 5000 ohm resistanca (100) and
by-passed to earth by a 0,1 mid. condenser (93).

The anode of the walve is connecled Lo a Uapping on the output tuned cirnull
¢oil (103) which is tumed by 2 550 mmfd. condenser (104). The boitom end of the tumed.
nireuit is conneriad to earth by a Oy mfd. condenser (101) and to the H.T. line through
a 2000 ohm resistance (102),

12, THIRD [/F AHPLIFIER CIRCUIT.

The input eireult of the third 1/F ampliffier valve [7) VRI100 consists of Lhe
goil (105) and 350 mmfd. condenser (106) {n parallel and an additional coupling coil 1107)
Which 1s introduced To broaden the pass band when the switich Is in the 6000 cycles

positlong

The grid of the valve (7) is conmected to a tapping on the coil (105) and the
bottom end of The tuned ecircuit is connected Lo earth,

The canhode of the valve is comnached Lo earth through a 40O ohm bias rasistance
{109) which is shunted by a 0,1 mfd. condenser (108), The sareen grid of the vaive fs
hy-passed to earth by a 0,1 mfd, condenser (110) and connected to The scresn grid supply
1ine through a 5000 ohm resistance {111)g A 1=mic, R/F choke (137) is cennected in
heater leady

The anode of the valve 15 connected to the A,V.C, diode anode through a 100=mid,
condenser (116) and to a tapping on the coil {11h), which is tuned by ‘& 350 mfd,. condenser
(115), The bottom end of the tuned cireuit is connected To earth by a8 0,1 mfdy condenser
(112) =nd to the H,T, supply line threugh a 2000 ohm resjstanse (113)g

13 DETEGTOR CIRCUIT.

The detector comprises one diode seetlon of the double=diode-firiode
NRAB valve {8), The diode anode is connected To a tapping coil (117) which is tuned by
2 350 mufd. condenser (118), The rectifiad A/F voltage Is produced across a
potentlometer cansisting of a 200,000 ohm resistance (119) and a 100,000 ohm resistance
(120) eoqnested between the bottom of the tuned circuit and the cathode of The valve (B)-
This porentiometer is shunted by a 100 mafd. R/F hy pass condenser (i123) and the tapping
point, which feads the A/F amplifier stages through a 0.1 mfds condenser (126), is also
ghunted to earth by a 500 mmfd, by-pass condenser (125),

The cathode of the Yalve {s connected o sarth through & 1200 ohm resistanne
{121) and 10,000 ohm resistance (122) in seriss, which provide the navessary delay bias
for the A.V.C. aircult. The resistanpes ars shimted by a 25 mfd. electrolynic condenser
{12l4). (See Admiralty Handbook of W/T (1938) Vol. 11 N37).
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th. FIRST A/F AMPLIFIER CIRCUIT.

ne first AJF auplifier comprises the triode portion of the valve (8) The
grid is connected to the slider of a 500,000 ohms A/F Galn Coatrol potentiometer (127).
which is fed from the detector circuit through the condenser (126) and is returned
Lo the taspinz of the blas potentiometer (121)(122). so Lhal only the blas wollaze
prodiced across the resistance (121) is applied Lo the grid of the valve

The anode of the valve ig connects#d Chrough a 50,000 ohm anode load resistance
(128) and 20.000 ohm decoupling resistance (123) Lo The H.T. supply line and through &
0.01 mfd condenser (131) to the second A/F amplifier stage. An R/F by-pass condenser
(130) of 500 mmfd 48 connected belween Lhe anode and earth A& ) mfd, decoupling
condenser {132) !'s connected beiween the junctlon of the load and decoupling reslstances
and earth

15. A.V.C. CIRCUIT.

The A.V.C. diode is fed from the anode of the third I/F valve through the
100 mmfd condenser (116), the rectifisd voltage being produced across a 500 000 chms
resistance (133) As tne carhode of The valve (8) I# held at & conslderable positive
potential with respect to earfh by the action of 'the biasssing resistances (121)(122) the
AV.C. diode does mot pass current until the peak value of the signal voltage applied to
it exceeds this "dslsy® voltage, The objest of the “Delsyed A.V.C." is Lo prevent Lhe
operation of the A.V.C. astion on weak signals. {See Admiralty Manual of W/T {1238)

yol. I1, N37).

The A.V.C. Voltage de-eloped across resistance (133) is epplied to the
grids of valves (1)(2)(5) and (6) which have varlable mu characteristics (see Admiraliy
Handbook of W/T (1938) Vol. Il paras B32 and N36) via a low pass f_iLer comprising &
series resistance (134) of 1 megohm and & 0.1 mfd. condenser decoupling to earth. This
arrangement prevents the A.V.C. voliage following changes in Che modulation of the signal,

In the case of C.W. signals a 1 mfd. condenser (136] is connected in
parallel with the condenser (135) by switch (186). This raises the time constant of Che
low pass filter circuit Lo the point where it is greater than the normal space intervals
that occur in morse signalling, If this were not done; Che complete abgence of sipnals
during spaces would cause an increase in recelver sensitivity with cohssquent undesirable
baek zround noise

16. THE SECOND HETERODYNE OSCILLATOR (OR ®BEAT FREQUENCY OSCILLATOR®), 1s an
electron~coupled Colpitts Circuit. The Colpitls gscillator (See Admy. Manual of W/T
(1938) - K9) comprises an Inductance (139) tuned by an adjustable condenser (140}
(1labelled "B.F.0® on the front panel) in paraliel with a capacity potentiometer made up
of a 20 mmfd, condenser (143) and a 2000 mmfd. condenser {14L). This Cuned circult is
connected between the coptrol grid of & VR100 valve (9) through coupling condenser (141)
of 100mmfd. and earth. The screen'grid ls also taken Lo earth through a Q.1-mfd.
condenser (147} The D.C potential of the screen is provided from the H,T. positive
line viec a resistance (143) of 10,000 ohms. The cathode of the valve is connected
direstly To the junction of the condensers (143) and (144); also through a 10,000 chms
grid leak (142) to the control grid and through a 10,000 ohus reslstance (145) to earth.

This arrangement makes the screen the "virtual anode® of a three electrode
sys®em associated with the Colpitts circult, the cathode being the high osclllatory
potential electrode (See Admy. Mantsl of W/T - K25).

The suppressor zrid of yalve (9) is earthed and the anode Is connected Lo
the ¥.T. line throush a 100,000 ohms load resistance {149) end a 20,000 ohms
decoupl!ng resistance (151). The junction of these resistances 1s decoupled Lo earth by
a 0.1 mfd. condenser {150).

} The ZolpitTs Osclllator is coupled via the eleclron stream of the valve to the
anode circuit. The output voltage developed across load resistance (149) 1s applied to
the detector diode nhwgh a 30-mmfd. condenser (138) vo provide the necessary beat with
C.W. signals.

17. SECOND A/F AMPLIFIER CIRCULT.

The second A/F amslifier staze comprises an NRSS valve (10}, which is
normally resistance-capacify fed from the first AJF staze by a condenser (131) and T megohm
grid lesk resistance (158). When the Pass Band switch (79) fs set to the 100 cycles
position. howsver, the input circuit of the valve (10) ig altered to imclude a filrer
having &n optimum frequency of 1000 cycles
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This filter cansists of two special chokes (152) and (155) which are tuned to
the approprizte fraquency by 3100 mmfd. condensers (154) (157) and trimming condensers
{153} (156), The second circult of the rilter is coupled to the first by returning the
choke To & tapping near the bottom end of the first circuit choke,

The cathode of the valve is conrected to earth through a 500 chm blas
resistance (160), which Is shunted by & 25 mfd. slectrolytic condenser (161). The
anode of the valve s connested to earth by a 2000 mmfd. R/F by-pass condenser (159) and
1s connected to the H.T. 1ine through the primary of the output transformer (162), vhich
s shunted by a 20,000 ohm resistance (163). The screen grid of the valve is connected
directly to the H.T. line.

‘There are three separate output windings on the output transfarmer (162).
One of these feeds the “L,3," terminals at an impedance of 3 ohms, which is sultable
tor direct connection to tho speech coil of a loudspeaker, another feeds the “Line"
terminals at an impedance of 600 ohms, which IS the standard value for A/F transmission
lines. A 600 ohm resistance (172) ls connected in series with this winding. The third
winding feeds two telephone jacks (170) (171) through a 50,000 ohm resistance (169).

OPERATION AND TUNING.

18:. OFERATION OF RECEIVER B28 FROH A.C. SUPPLY.

When the Recefver 828 Is to be operated from an A.C, supply the power supply
plug should be removed {rom the teminal board at the back of the set and the supply
connected to the twe diametrically opposite pins of the plug as she'n In Fig. D.

The mertal and sarth should then be connected to the recelver and Lhe fuse
plug (178) on top of the transformer (179) inserted In Lhe carrect position for the
voltage of the supplys

The supply selector plug (180) should also be set to the "A.C. Mains'
position,

The power supply plug may now be inserted.in the power supply socket (173) on
the terminal board and the ON/OFF switch on the front parel of Che recclver made To "ONY,
After some 30 seconds or so the valve heaters will have warmed up and the receiver will

be ready for use,

It should, however, be nofed that the frequency of the first heterodyne
oscillabor will "drifs® ag the receiver heats up to 1ts normal working Uemperature
and that the best performance will not be obtained for some Time after switching on.
For this reason, If it is destrad to silence the set for short periods, the "OFF®
position of the operating switch (186) should be used, as this keeps the valve heaters
alight.,

To tune in a statlon of known frequency the following procedure should be
adopted i

(a) Set the operating switch (186) to ®C.W. - 4,V.C."

{h) Set the Pags=sanu switcn (72) To "100" or, for the higher frequencles,
to 3008, It §s importent to remember that the 100" position can only
be used for C.W. reception.

{c) Set Lhe range switch (14) to the appropriate frequency band,

(d) Set the polnter on the scale of approximate frequencies Lo lhe
required frequency and tune slightly either side of the {ndicated
position until the required signal is found.

It will be found Ghat with the operating switch (186) in efther of the
A V.C. positions tuning will appear broad, owing to the operation of
the A.¥.C. circutts. When necessary, the switch may be put to one of
the "Man® positions and the signal strength reduced by the H/F Gain
Control (166) until the signal is just audible, when fine adjustment
of the tuning is facilitated. It {s important tec remenber that strang
signals will overload the later stages of the receiver If the H/F gain
control is Increased too much,

(e) Adjust the aerfal trimmer control (18) to give paximum volume,

(r) 1f a modulated signal 1s being recetved, set the operating switch
(186) to the appropriate positlon and, if necessary, set the Pass Band
switch (79) to the position which gives the best compromise between
quality and selectivity,
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{g) Adjust the A/F gain control (127) to glve the raquired volume,

19, TUNING OF SBECOND HETERODYNE OSCILLATOR.

To gdjust the sscond heterodyne oscillator on First putting the Receiver B28 into
oparation the following procedure should be adopted ;-

(a) Switch on the recel=sax,

{n) Set the Range Switch ('4) to Range L

(¢} Sei the Operating Switch (186) to "C.W. = AV.C.".
{d) Set the H.F. Galn Control {166) to meximum,

{2) Set the A.F. Gain convrol to give a comfartable volume with the Pass ‘Band
i fel (79) iz "EO0D* position,

(T) Set the Pass—Band switeh (79) to *100%,

() Adjust the WB.F.0.% confrol (*40) to either of the positions ab which ths
myximm of recsiver noise is ohtained, with the characteristi: ®ringing" tone
vhich is aszociated with vhe nasrow pass=hand. % may be nsassary to
increase the A,F. Gain Control Lo do this, and IL may also be necezsary to
adjust the main tuning contral Lo a siient peint where no signal is being
received,

{h) Tune iri a2 C.W. Signal using Main Tuning Control (17). and check that a
"gingle signal" effect is being obtained, i.e, that a beat note {s heard
on one side only of the dead space, If & signal is heard both sides of the
dead space Lhe procedure detalled in ivems (b) to {(g) above should be
repeated, '

The salting of the B.F.0. should not be altered once the correct
adjustment as described above has been obtained. With The B.F.0u correctly
set the signal passed Go the I/F Amplifier when tuning on Che Main Tuning
Control (17) is ar the optimum frequency for the amplifier, and the beat
frequency produced by the 2nd Hei:. [s the optimum freguency for the A/F filter,

11 should be appreciated that unless the procedure detailed in 1teus
(a) te (h) 1s car~ied out, 1t is possihle Lo get & 1000 eycle note without
the veceiver bolng properly in tune, Both the first and second Hefr,
Osciiletors may be of f the oplimms fraquencies, and the Uwo errors may <ombine
to produce & 1000 cycle note, but with a reduction in selectivity and
Slunil mvTerain,

20,  OPERATION OF RECEIVER B28 FROM D.C. SUPPLY.
When the Rerel+ver B28 {8 to be operated from a 6-¥olf battery and the Patk. W2702
Rotary Corwerter Unit the short lsads from the comerter unit are connected to the batuery,
gare helng vaken to observe Lhe correct polarity, and the power supply plug is inserted into
the soaket [173) on the terminal board, The suppiy selector plug (180) should &lso be set
to the D.C. position, -

The remainder of the operaffon and tuning of the recelver are as for A.C. operation
except that the ON/OFF switeh (189) on the ronverter umil is used insisad of that on the
Recel ver B28,

PORER_SUPFLIES
2%, Recelrer B2B 1= designed Lo operate either directly from a 200-250-velt, 50-cycle
4.C. supply or from 6-volf and 160=volt D.C. supplies, :

Where the recelver is supplied as part of 65 W/T Set a Patt, W2e58
Trans? ormer, 100-130/200-250 ¥olts i5 supplied as part of the accessories to enable the
recelver to be operated from either 100130 volt mains or, In emergency, from the 110-volt
output of the Chore-horse pairol-driven generator forming part of Cne equipment of Type 65,

In Type 65 when A.C, mains are not available the receiver obtains its H.T. supply
from 2 Part, W2702 Rotary Convertepr Unir, the input to which is from a 6-volt battery which
plzo supplies the fiilaments of the val¥es in the receiver.
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When the receiver is operated from an A,C. supply the H.T. veltage is
approximately 250, instead of the 160 volts avallable from the Rotary Converter Unit and
the performance of the receiver s somewhat better than when the D.C. supplies are used,

Wher operating the Receiver as part of Type 65, the use of Lhe 110=volt outpul
Lo operate The receiver when the Transmitter 50 is in use s allowable only when the 6-~voll
battery is unusahle as the bad regulation of the petrol driven generator may give rise to
difficulties.

22, The A.C. supply is fed to two pins of the power supply socket (173) as shown
in Fig. D. These pins are bridged by a pair of interference~suppressing condensers (174)
(175) the junerieon of which is earihed through a third condenser (176).

The A.C. supply is controlled by the receiver ON/OFF switeh (177) and passes to
the primary winding of the t¥ansformer (179) through a fuse plug (178), fitted with @ 2-amp
fuse, This plug has three positions; ome for 200/215 ¥olts, ore for 220/230 volts and
the 1ast for 240/250 wolfs, Care should he waken that the plug is In the correch posiT-ion
for the voitage of the supply befare the set is gwitched on. The plug can he seen
when the receiver 1id is raised.

The fransformer (179) has Thraé secondary windings designed to give the
fallowing outpurs:=

(i) S valts. 2.5 amps, for the rectifier valve (11) filament.
(i1) 300~0=300 volts, 120 mA, for The rectifier valve anodes,
(1if) 6.3 volts, 5 amps. for the valve heaters.

The NU20 pecnifier valve (11) is connected in & normal full-wave rectifier
cireuit, the centre point of rhe H.T. secopdary winding of the transformer (179) being
parthed and the filamenf of the valve feeding the H.T. smoothing circuits, which consist of

©wo B-henry chokes (181) (182) and three 8-mfd. electrolytic condensers (183) (184)
(185) connerted in the usual manner.

23, A potentiometer, consisting of Two 10,000-ohm resistances (164) (165) and a
2,000=nhm variabie potentiometer (156) i3 connected asross the H.T, supply to the
receiver, The seresn grids of Che valves are supplied from the junation of the Twe
0,000 ohm resistances, this point being by-passed To earth by 2 0.1 mfd. condenser (167).

The slider of the 2,000~chm potentiometer (166) is alse connected To eartn
Through a 0,1 mfd, by-pass =ondenser (168) and to it the cathodes of the valves (1 (2
(5) and () are returned, se that the gain of these valves may be controlled by the
speration of the potenticmeter {(166) which is labglled ®H.F, Gain® an the [rent panel
of the receiver.

FILAMENT SUPPLIES.

2l. The heaters of the indirectly heated receiver valves (1) = (10) all have one
leg eartned, The other Leg of each heater (s sonnected to either the L.T.+ pin of the
power supply sonket (173) er to the 6.3 volt sscondary winding of the Trangformer (179)
ascording to the positlien of the link ip the supply selector plug board {180).

it is important that this link be set To The correct position ("A.C, Mains?®
ar D,C,") amwording To the pawer supply available, The link can be seen when the recelver

1id is raised,
ROTARY CONVERTER UNIT.

25. The Patt, W2702 Rotary Converter Unit consists of a small motor-generator,
the fnput of which is supplied from the G=¥oll battery and the output of which supplies
the H.T. supply to the Receiver B28 at 160 volts, 60 mA. The circuil diagram of the
corverter unit is shown in Fig.e,

The Patt. Wil69, 6-volt battery is cormected to the moter side of the
rotary converter (194) ¥ia a i5-amp battery fuse (188). ON/OFF switch (189) and an
interferance-suppression filter (eonsisting of two chokes (190} (191) and two i mfd,
condansers (192) (193) which effectively prevents electrical interference ei ther on
the B28 irself or on other receivers working on frequencies up to 30,000 ke/s.
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The Qutput from the rotapy converier Is red Lo Ghe vepelver rlé a smoothing
filter conststing of three chekes (i95)(196)(197) agd three 1 wid. condensers {(195)
{129) {200) and & 5 ohm resistancs {201). i

The corwerter itsalf is epclossd in on eartied screening box, witain the
main enclosure of the Rotary Conwerter Unili. comsenents comprising the unit are
mounted on a shallow {nverted cray, oves which [lts a 1id forming the necessary
screaning compariments. A hinged [1ap gives sccess to the sLowege eoupartment fox
the connecting leads.

Spare fuse wire for the paluery fuse (186) Is providec in an envelops (Patt.
W2708), The removable portion of The fuse holder should be slid vertically upmids to
replaze the fuse. The total drain from the hatiary whon using Tlie rofary convarter unit is
approximately S amps,

POWER SUPPLY CONNECTIONS,

26, The power supplies are fad Into the receiver by means of the power Rupply
plug which fits into the socket (173) on che terminel board at the back of the recesiver.
Each receiver is provided with & 5-pla plug, and snother plug is included In the box
of spares, When the recefver ls tv 0s cperated from A.Cs mains, the A.C. supply
leads should be connected to the twe diametrically oppesite pins of the plug, as shown
in Figs D At the same tlme, when the receéfver is to be A.C, mains operated the link
on the supply selector plug board (180) should be set to ®A.C, Mains® and the fuse plug
(178) on the mains transformer (17¢) should be set to The correct Yoltape,

{{hen tha receiver is To be pperated from the H6-velt battery, the short leads
frow the Rotary converver Unit, Pait, W2702, are connected to The battery, cire being
taken to observe the correch polarity, @nd the pomer supply piug on the long lead Is
plugged into the socket (173) on the set (Sae Fig. (1} ).

In a1l cases the sarth conrection should be kept on the seéiL while the power
supply is connected, to avoid risk of ShoCK.
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CONNECTIONS TO B28 WHEN USED IN TYPE 65.

po-on

OR SCPARATE

SHOWING ALTERMNATIVE SOURCE OF SUPPLY,

OR SEPARATE

AERIAL

Cél

INSTEAD OF 1IOV. MAY BL SUPPLIED, AND THE B28 ROTARY

CONVERTER MAY BE REPLACED

FIG. &

&Y A VIBRATOR UNIT.

EARTH
JUNCTION . PLle
P""‘C‘/U— TRANSHITT SEND- RECEIVE SATEH |
LEAD S50FX - al
(scRernen) S5 5 =3 . CR 100/4
) 22 - G I PATT: I276A SR
AMPLIFIER (B°
=
. iy ‘i{\
——- —o— SPARE PLUG }men
200/250VED~ A.LMAINS 200/250V 50~
SR — D 1
LEAD IOFX.
PATTW2T700 21680V E0OM A
» BV 4 AMPS.
e oc
100/130V 50~ -~ g' o *
GENERATOR
Ac HaNS oopod % e
S50~ §
L 50~
o= 3 [
LEAD § 6V
TRANSFORMER
e, PATT: W.2258 5FI SA
OV, 50~ J j\
BV, ACCLUMULATOR BYACCUMULATOR
“ 25 AMPS. CHARGING PATT: Wi463
‘CHORE HORSE
PETROL GENERATOR
IN LATER SETS A PETROL GENERATOR GIVING 220 VOLTS




