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SECTION {
TRANSISTOR DUAL PURPOSE COILS

INTRODUCTION... ...

The range of Transistor Dual Purpose Coils hes been developed
to comply with the modern trend in radio design of meking smaller
and more compaot equipment and the purpose of this section of the
Technical Bulletin is to offer suggestions on the use of
Trangistor Dual Purpose Colls.

Naturally the circuits shown give only a few of the
applications that these coils can be put 4o for instance, they are
ideally suitable for incorporating in Signal Generators, Beat
Frequency Oscillastors, Wavemeters, C.W. Monitors, etc.

TRANSISTOR DUAL PURPOSE COILS ... ... ...

These coils can be used for quick plug-in insertion in a
Noval {BYA) type valveholder or can be used as permanent chassis
mounting by aasembling to chassis at their opposite end with an
0 B.A, moulded nut, the velve feet then being used as terminal
soldering tags. PFor highest possible insulation polystyrene
formers are used and the thresded portion can be twisted off by
exoesglve locking of the fixing nut and should therefore only be
assembled 'flnger-tight'.

Bvery coil is packed in an air-tight sluminium container,

the sige of fﬁiethaahgeen celculated to enable you to use it as

8 screening ten for t coil.

These formers are made of pure polystiyrene moulded in
colour ... Blue, Red, Yellow and White for esay circuis
identification.

Complete renge for Superhet recelvera covering approx.
150 Ke/B ~ %1.5 Mc/s.
DIMENSIONS ... ...
FO:‘mar Diameter LN ] LI ) - an - ¥4 LN I ] LA I LI ] L ] - an * 88 .375.

Mex. erall height execluding
ad jus ing stem of core and PINE .. cor eer ane oo see 12507

Plug-in Base Diameter Cee are 4sa ews ats ese see ses <5257
Fixing hOle Diameter LA LI - s L 3 LI LI LI 'Y .250n
Core 45" long x .250 dia. with 6BA threaded brass insert.



GENERAL DATA

TRANSISTOR DUAL PURPOSE COILS

LOQKING AT OPEN END

PIN CONNECTIONS

OF FORMER

NUMBERS REPER TO

ISTANDARD NOVAL (BSA)
VALVE BASE NUMBERING

Pif ON BASE SIMULATES

coit

COLOUR [ |2 [a [4 15 67 Jalo
BLUE  |earmw 8432 | oy 8453/ Laemusleanry
YELLOW |BARTH BASE |Turie) sase/ lsaomir] COLL
auves § wuire| cond| pucoer 7 SO [ oy, |
§:gf Wi |+ poven ' o e
f:;’ gs iw?re " » i e
g:n"g'auﬁage “ Mooss|  « N L
::: S S (1] ot ATH]| = L "

LOCATOR

BLUE
g—-’ BASE BIAS
2 -
7
L4

J",

4
’f

£

) __,-"-,.a-""‘f"'

SKELETON SUPERHET
CIRCUIT
SEE FiBS. | 2 mr
FULL CIRCUITS SHOWING
R.F STAGE.



GENERAL DATA -~ TABLE A

§ Lg |COVERAGE 39/3520F coni|@ 465 Kefs L.F 1«6 Mc/s I F.
spi |QLs
g | #H | me/s | meTRES Lo | Cp lew|cto|copil Lo |Cp |pw|Cto |Copi
»
IT |3030|-150/-400 |2000/750| 10 | 70 |600| 110 |6 |30 | 20
* e
1T |2350|-175/-525 |1700/570 60 156 |50 |6|35 | 20
2T (271 |-515/1-545|580/194 100|129 |350|2 | © 6g |10 2|20 | 1O
3T |27.2 |1.67/53 180/87 60 |206(f100|3 | 8 | 5 |13.6|340(3 (11 |10
4T |2.9 |58.0f/15 | 60/20 g0 |2.65|300004 | -5 2.22|1960\4 (45
5T |0-65|0-5/31-5 | 28/8-5 110 |2.45 6 |06 2.35|200d 6 | 1-5
*  The Range 1T Signal coils are adjustable to both these wvalues.
L8 Nominal inductive value o7 sirnal winding. (Average of
+ 155 verisation obtainable by core adjustment excepting
Ranre 1 which covers appro¥. 2250/35CC uH.)
Ql* ipprovimate Q' of sisnal winding at mid-point of
) tuning range.
Lo sominal inductive vaiue of {mcillator windine.
Up Cscillator padder.
Cto Cseillator trimmine caracitance additional to assuned
circult capsmeity of 23 pP.
Copi [PFirxed capaclitance recommended to be wired acrogs main
windines of the colls concernea when used in the plug-
in spplication 4o silcw for Clo.
Uspi Additionsl fixed capmscity across main winding of sgignal

colls on Renee 1T with 465 ko/s I.F.



Notes ...

(a) The values in Table & only & ply when the recowiendations in the

followinz nages are adonted. A tuning condenser canacity of 300pF.
nominal has been chosen in preference to the more usual 500pr. (0.000%
mfd) because tais lower value allows for less critical tuning on the
higher freguency ranges, also for better performance generally.

(b) Where difficulty is experienced in obtaining the svecified 0.0003 mfd
condensers it is possible to nse 00,0005 mfd, proviced fixed

condensers of 0.001 ufd are connected in series with each section aof the

gang to reduce the capacity to the value reguired. These condensers

should be of hirh quality nica insulated type. ¥With this arrangeuent

the recommendations in Table A etc. can still be followed.

YThe maximum capacity of variocus makes of nouinal 500plf. condensers
varies considerably. These havins an actual naxismne of 450- 490pF, will
conforsn most closely To the data ziven with the 0.001 mfd series condensers.

{¢) It will be noted that there is a slirht dreak in the coverages given
in the Table from Janve 2, 1.545 kc/s. to Tange 3, 1.87 ric/s. This
avoids I.F. instability when using 1.6 i.¢/s I.F. When desired, couvlete
coverane c¢an, however, be obtained by increasing tiae inductance on Range
% and Nange 4 by core adjustument to allow overlap from Range 2 to 3 and

% to 4,
COLOUR CODE .. ' .

The followinp colour code identifies the coils:

BLUE ....... ferial coil with bage jinput winding.
YELLOW ..... Intcrsta @ R.F. coil wita couplin.ag.
YD ae.u...e:Oscillator coil for I.F. of 465 ke/s. _

WHITS oot v 030111atov coil for I.F. of 1.6 sic/s. S

et

Noto that Ranﬁes 1 and 5 Red. and. White coils recuire the s&me padder
"Eonnections, therefore 1n the plug-in amolication only Wan*e 1 or 5
nay be directly interchangeable with other ranges. '

DESIGN DATA FOR RECEIVIRS USING TRAMSIGTOR DUAL PURPOSE CCILS ...

Circuvit Diarran Fig, Ko.T is susmuested as the basis of a receiver
suitable for communications purposes coverin; 150 ke¢/s - 31.5 te/s

(465 ke/s I.F.) or 175 ke/s -~ 31.5 iie/s (1.6 ¥c/s T.7.).

General Notes ... The zanz condenser should have a ratic ofr maxinua

canaciiy to alnimum capacity of not lass than 30:1
and nmaximum value of 330pF. The stray si:nal circuit capacities should
be aprroximately as follows. Se¢lf capacity of coils according to the
ranne from less than 1pF to 10»F. The wiriag should not produce arcater
canacity than 15pF thus care should be exercisod in the use of screened
slesving and all wirings connected with gicnal and oscillator circuits
rust be kept as zhort as wractical,

It is rccommended that the gang condenser used has a ceramic
ingulated stator as in the case of some forus of insvlation the minimum
canacity may be considerably srcater than the mindimuu cajacity reguired
of 11p¥. Totallinsg the wminiuwm rany cajpacity with the stray capacities
a %=-30pf triaser is reguirsd to bring the total wminimum circuit canacity



up to the recuired 3928, It is recomacnded that for reliability the
Pailivns concentric air-smaced trimier be uvesed in prefsrence to the
coapression type trimmor. The measured aaximuinl capacity of a nominal
300pF panz condonser made oy a well known manufacturcr was found o be
Z24nF; using a raas condenser of this type gives a aaxisun tunin capacity
of 324pF plus 20pF giving a caraciiy ratio of 1:9 and freguency tuaing
ratio of 1:3. The padder and triumer values to <ive 3 point tracking

have been calculated on tle assuaption that the above instructions are
adhered to.

2T 1L NOIE ... The osgcillator coils are arransed so thab the

connection for the nadder condenser is brought out
to & different pin in each ranve, excent Rawves 1 and 5, so that when
usine the coils as "»lug-in’ the 7adder coandensers can be wired perm-
anently to the Noval valve base and whichever ran;e of coils are used tae
correct value padder is automatically connected when the oscillater coil
is plursed-in excent that only Ranwe 1 or 5 way oe catered for in this
way. If it is inconvenient to fil triw er condensers Cto and Cts aay ve
variable air-shaced conftensers wWith controls brousht to tie front of the
nanel, in this case it will be necessary to nark the setting for sach
ranis.

fhen using the coils as chassis mounting the ftrialers will normally
be counnected to a rotatihz wafer type wavechaige switch, one trigaer
beinz used for each ranre.

Avoid lonm leads in the oscillater and sisnal circuits stherwise
the inductance and cawmacity introducod may make it impossible to obtain
coverane on the hirh freguencies, taking particular care that there is
direct covnling between the gang and earthy eads of the ceil (via padder
in the case of the oscillator).

Colil holders should be of low-loss construction.

Make sure that any points to be soldered are clean and that no dry
joints are left.

When using the coils for zeneral broadcast worl the R.F. stages
may be omitted in which case follou the appronriate connections on the
circuit and use the Blue coil instead of the Tellow.

When using a 1.6 le,/s I.F., for better selectivity it is desirabie
to vge an extra I.#. stave, this I.F. sives pgreater freedom frou second
channel interference.

It is recomuended that the screening cans are used as illustrated
or interstage screens emnloyed wiere an U.F. stage is used, particularly
where close spacing of the coils iz adonted. Tals iz not always
necesgsary witiout an I.F. stuge but it is a safepguard ajainst instauvility,

Range 5 oscillator coil overates at one half of the required
frequency in the interests of oscillator stability and in order to avoid
the necessity of usinz a traunsietor of better hiph freauency performance
than the 0C170. Tae second harwcenic of this oscillator is then used as
the mixer. Alignwent of thisg ranre is carried out in the normal way;
the har.uonic beins automatlically present.



Jhilet the wmain aswnlication of 1.6 Le/s I.7, in connection with these
coils will he the 1st. I.#. ia a double superhel as illustrated by the
converter in Fig.2, a couslete 1.6 Le/s I.I. section may be emploved if
desired altlioush an additional stase compared with 4565 Le,’s is recommended
in the interests of both gensitivity and selectivity. A tynical cireuit
is shown in Fig.5.

¥When soldering the leads of transistors & heat shunt should be used
between the Joinft and the transistor. This pay be a peir of npliers or
tweezerc used to firmly grip the wire bBut a crocodile clin wade up with
conwer jaws is more effective and allows freedow of both hands. It is
also advisable to use such a heat sihunt whenn soldering miniature conp-
onents especially sub-ainiature electrolytic condensers.

Continuity testing of conponents should not be carried out with
the transistors in circuit Lecause they can easily be dauaged by quite
small voltages incorrectly connected to thei.

Great care aust be taken only to cunaect the battery the correct
way round., Iacorrect connmection can ruin tae transistors,

CIRCUIT ALIGILENE ... It is almost essential for tais fto be carried out
with a eirnal senerator i7 the best results are

to be obtained.

Keep the signal renerator output voltage to the mininum necessary
at all times and whilst fair resultis may be obtained by ear using the
loudsnea’ier and signal zgenerator wodulation, a meter is a more sensgitive
method, as siiall changes in sound level are difficult to dztect.

An 4.C. volt-ueter (1V., or 5V. range) across the loudsbeaker or a
D.C. mh meter neasurin~z battery drain (25mA range) are satisfactory
metheods of meter indication for tue circuits piven.

The I.I". signal nay be fed via a 0.01 afd capacitor between the base
and suvnoly +ve line of each transistor in turn to adjust the I.F.T., in
its collector circuit startins with the last I.F. stage.

R.F. Aliqunent is carried out on the basis of core adjustment f{irst
at the low frequency end of the band fnllowed by tri.ier adjustuent at
the high freguency end.

If plut~in coils are in use and oanly one set of triwmcers are fitted
start with the highest freguency range in use and set the trimuers on this
range.

1. Connect the siznal generator Lo the aerial terwinal via a standard
dumay aerial or a 400 ohm resistor and set it to the low frequency
limit of the range beinpg aligned, e.g. 10.%5 lic/s in the case of
Range 5, fMlly wmesh the tuning condenser.

2. Adjust the core of the oscillator coil to receive the signal.
(see note on 'Second Channel’' below).

3. Adjust the signel senerator to the hiph frequency limit, e.g. 31.5
vie/s for Range 5. Fully open the tuning condenser.

L., Adjust the oscillator trimier to receive the sirmnal,



5. Repeat 1 to & until no further adjustuent is necessary to set the
ranss.

£. Set the sipnal generator to the low freouency trackine point e.g.
11.55 He/s for Raenze 5. Tune in the signal with the tuning
condenser. {apnrox 20° from maximum).

7. Adjust the Yellow and/or Blue core for maximum output {see note
on 'Pulling' below).

§. Bet the siznal generator to the hipgh frequency tracking point, e.n.
28.5 wme/s fgr Range 5. Tune in the signal with the tuning condenser
(approx. 15 frowu minimua).

9. Adjust the 4.F. and/or aerial circuit trimmer for wmaximum output,

Second Channel ... DMote that when settin. the oscillator on Short ‘jave
Ranges twe rospounses can usually be found. When both
these resmonses can be found derine adjustiient of the oscillator irimser
or core the setting of the trimmer or core furthest oul is the correct one
g€.Z., the hicrher of the two oscillator frequencies thus putting the
oscilliator above the incoming signal.

However it is recoionended that after each owperation above for
Short Wave ranges the signal generator is tuned above and below its
setting (approx 1 be/s with 465 ke/s I.F.'s and approx 3 kc/s with
1.6 Mc/s I.F.'s). Yhen this is done a second response (second channel),
at lower strength when the gignal circuits have been adjusted, should be
found. This should he higher in frequency than the cae on which
adjustment was made.

If the signal generator shows the second response to be lower in
freguency, tiaen the incorrect response was selected and the operation
concerned should he repeated finding a reavonse with the core or frimaer
further out than previously.

Pulling ... When adjusting the signal circuits on Short Vave ranges

some slight detuning of the oscillator can occur {(pulling)
and in order to prevent this effect givinz a false peal, the signal
generator or tuning condenser snould be slightly roclted to and fro when
carrying out operations (7) and (9) avove.

TABLE B

Alignnent and Tracking Points

L.¥. Band L.F. Tracking H.F. Tracking H.F. Band

Range end Point Point and
1 (465 ke/s IT), 150 ke/s 165 ke/s 370 ke/s 400 ke/s.
1 {1.6.,iic/s IT) 175 %e¢/s 192 kc/= 42 ke/s 525 ke/s.

515 ke/s 566 ke/s 1390 ke's 1545 ke/s.
1.67 ife/s 1.83 te/ s 4,5 ic/s 5.3 iie/s.
5.0 tic,/s 5.5 Me/s 13,5 ke/s 15 Me/s.
10,5 i'e/s  11.5 He/s  28.5 iic/s 31.5 tic/s.

A I el WU AV
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§ "COIL CONNECTIONS"
NOTES,

CAPACITOR MARKED % IS REQUIRED FOR RANGE IT COILS WITH 465 KC/S 1.F, BUT MAY BE LEFT IN CIRCUIT ON
OTHER RANGES EXCEPTING RANGE ST

TOLERANCE OF RESISTORS MARKED 4 SHOULD BE §%.

TOLERANCE OF ALL OTHER RES/ZTORS SHOULD BE {O%.
ALL RESISTOR VALUES ARE IN OMMS,

ALL CAPACITOR VALUES ARE IN MICROFARADS UNLESS OTHERWISE STATED,
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. SECTION 2
MINIATURE. DUAL PURPOSE COILS

mmooucnon

The range of Miniature Dual Purpoge Coils has been developed
to comply with thHe modern trend in radio design of making smaller
and more compact equipment .and the purpose of this Technical
Bulletin is to offer auggesticns ol the use of the Miniature Dual
Purpose Coils. -

Naturally the circulte shown give only a few of the applice
ations that these coils can be put to for instance, they are
ideally suitable for incorporating in-Signal Generators, Beat
Frequency Oscillators, Wavemeters, C.W. Monitors, etc. It will
be appreciated that we cannot umdertake to carry out design work
for individual constructors and technical queries should be limited
generally to apply to our particular components and circuits. v

MINIATURE DUAL PURPOSE COILS ... ...

These coils can be used for quick change chasais mounting by .
insertion in e Noval (B9A) type of valveholder or can be used as a
rermanent fixture by assembling to chagais at opposite end with
an 0 B,A. moulded nut, the valve feet then being used as terminal
soldering tags. 1Tt should be noted that for highest possible
insulation the formers are moulded in polystyrene and the :
threaded portion can be twisted off., The moulded fixing nut should
therefore only be sasembled 'finger-tight*.

Every coil is provided in an airtight aluminiuws container,
%he size of which has been cglculated to ensble you to use it as
sereening can for the coill. .

} These formers are made of pure polystyrene moulded in colour
flue, Red, Yellow, Green and White for easy eircuit
;tification.

Complete range for Superhet or Streight recelivers covering
ax. 150 ke/s. t0 80 Mc/s. ' .

'MENSIONS cre s

‘ormer DIBMEeter <. vir cis esa sas sem sas aas cns vwa « 3750
aximum overall helght excluding

djusting stem of core a2nd pinsg .¢. oo see sor cos wus 1.250"
'111&-*.'!.11 B&SG Eiame‘ber 'R . e » v . L Ae e A s Waa - aw I 0625"
twing hole Dismeter Lt aen ses ses sas sa3s ves wew - #2507
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GENERAL DATA

COKING AT OPEN EN, ,
F coiL - Pin_CONNECTIONS.
OF“ ao -.MEE' CoLOUR i 2 3 4 5] 6 7 = S
70 0 1EARTH ' " ioom 1
3o ,O’O{ Biue. (5E GRID 4ERiAL|EARTH
| EART R F.
%3;\.__,; °8 YeLLOW ,,45-3” GRID T linops
i ) 7 |EARTH E AERIAL | EARTH
N ompe | OREEN e lkuc, REAC.| GRID ok 8 Floa HT,
- <.
NmBERS REFER T STANDARD | dovecs | 1GRIO PARDER " PAD- o e
Novar VaLve Base Muser- fores T FAGDER ok,
#;;: On Bask S s o RANGE ) |GRID | __ Og EARTH EARTH INODE| H.T.
JASE JIMULATES EENGE! ZED BAD-
LoCATOR. AND WHITE. oer | GRID |ANODE| H.T.

YELLOW(OR GREEN If  pgr.  ALDI
RE4C. REQD)

’ ur (&
' :Aopmor:j
o
. 2 T o
Lk S Podie (b g : ox G
EXELETON SUPERHET GCIRCUIT. |SKELETON TRE CREUT. S8weeanmemaan st Ok
_ GENERAL DATA —TABLE |
‘ Lg [CoveragE 398525F | 'y 465 Kcs. 16 Mes
RNGE | uH. | Mcfs Juerees | ts |59 [ S 18| SF | SR | GF [&] e
I |2350 |osofosod2ooo/7so | 65 (538 | 1o (8] 30 (86 | 50 5] 215
2| 271 |oss/is45)580/i94 | 1B | 129 | 850 2] © 66 | no |2l 20
| 3 | 2r-21167/5-3] /80/57 | 100 | 20-6 |t100 (3] 6 [i3-6 | 340 ]3] i
4 2-9(5-0/i158 | 60/20] 95 { 2:65{300014( I'5 [2:82 | 60 |4| 45
5 | 0-65|t08/35|28/9-5] 140 | 0-6 6|06 058 [2000]6| 1-5
6 o4 | 30/80 | 10/6 O.33 | /UNED WiTH NOMINAL SOpF  CRQIT CAPRCITY
23-5pF INCLUDING TRIMMER . THESE KANGES
7 |08 |45/78 |6:6/38 015 |iave LF OF APROX.S Me. ONLY. OSC.COLS RED

| Nore: 50pF 10 BE ACROSS GRIO WNDING OF RANGE { OLUE AND YELLOW ColL WhEN USING A
leMe IF RANGE | CovERs -175/-526 Mc. — /700/570 METRES.

LS: NOMINAL INDUCTANCE MAIN WINDING [AVERAGE OF T/8% VARIATION OBTAINABLE BY
CORE ADTUSTMENT).

QLe: ‘Q" OF Mam WINDING AT MID POINT OF Tunvg RANGE.
Lo : NomwAL INDUCTANGE OF OSCILLATOR WINDINGS. (Tp: PADDER. .
Cto: OscrLATOR TRiMmER (N.B OVER AND ABovE AN ASSumeD Circurr CaraCy OF 39a7)




THE APPROXIMATE FIXED CAPACITORS REQUIRED TO TUNE "MINIATURE DUAL
PURPOSE COILS™ TO THE PRINCIPLE BRQOADCASTING STATIONS.
WAVE-| fopq|SIGNAL|OSC.FOR WAVE=| £o e [SIGNAL |OSC.POR
STATION  |LENGTH gos (BLUE YELL 465 KC/S|| STATION  LENGTH| 4oy o | BLUE, YELL| A65 KC/s)
METRES GREEN |LF RED METRES GREEN | LE-RED
RANGE | BERLIN 303|989 | 85,8 | TOpF
BBC.LIGHT (1500|200 |260pF | 80pF |HILVERSUM IT |298 |1007| 80 65
RANGE 2 B.B.C. WEST |285(1052| 75 80
BB.L.THIRD (464|647 | 278 130 |BB.C.MIDLAND| 2761088 | 70 60
BAC.NORTH (434 |682| 185 120 (|BA.CNORTHEN.L| 26! (1151 | 65 55
HILVERSUM 1 1402|746 | 160 | 110 |BBC.LIGHT |247(1214]| 55 | 50
B.C.SCOTNISH| 371 | 808 | 135 100 |LUXEMBOURGI| 2081438 35 aQ
PARIS T 348|863 | 120 S0 |BAC.WEST |206|(1487| 35 30
IB8.C. WELSH |3471 1881 | 110 85 |BaCTHIRD |i194|1546| 30 | 2§
i8a.C.Lonoon 3301906 105 | &0

- METHOD QF USING PACKRING CAN FOR SCREENING PURPQOSES =

CORE
ADJUSTMENT:
CaN ]
: d
CHassis PLUG-IN
———— | av————
g MOULDED
LEADS — FIXING NUT

CHASSIS MOUNTING

CAN

Y A8 ABOVE

LID Clamezn BETweEn B84
VALVEHOLDER AND CHASSIS



Fotes ...

(a) ¥he values in Table 1 only apsly when the recomaendations in the
following pa es are adonted. A tunin~ condeaser capacity of 300p7.

nouinal has been chosen in preference to the more usual 500p¥®. (C,0005

fd.) because tais lower value allows for less critical tuninz on the

higher frequency ranies, also for better vperformance generally.

(o) Where difficulty is experienced in obtaininy the specified 0.0003

wfd condensers it is wnossible to use 00,0005 wmfd, provided fixed
condensers of 0.701 .ifd. sre connected in series with eaca section of
the pang to reduce the canacity to the -value required. Tiese condensers
should be of hirh quality aica insulated type. With this arrangement
the recommendations in Table 1 etec., can still be followed,

The waximtui capacity of various wmaices. of nominal 500pF. condensers
varies consicderably, Tiose having an actual saxizvn of 480-490nF. will
conform most closely to the e iven with the 0,201 mfd series condensers.

{¢) It will be noted that there is a slight break in the coverarses ziven

in the Table from Ranse 2, 1.545 ife/s. to Range 3, 1,67 Mc/s. This
avoids I.F. instability when using 1.6 ic¢/s I.F. When desired, complete
coverage can, nowever, be obtained by increasing the inductance on Range 3
and Rznge L by core adjustment tuv allow for overlap from hanze 2 to 3 and
3 te &4,

{d) Range 5 oscillator is the same coil for 465 ke/s and 1.6 Me/s I.T.

(e) Ranges & and 7 are not norwally suvvlied with cores but where desired
for special nurvoses these can be supplied.

COLOUR CUDE ...
The following colour code identifies the coils:

BLUE ..... Signal #rid coll with aerial coupling winding.

YELLOW ... Siznal grid coil with intervalve counlins winding.

GREEF .... Grid coil with Reaction and Coupling windings (& pin).
These coils are available for Rages 1-5 only.

RED ...... Superhet Osc¢illator for I.F, of 465 k¢/s.

WHITE .... Superhct Oscillator for I.F. of 1.6 lic/s.

™ v

liote - Ranges 6 and 7 RED can bo used for various I.F.'s: no JHITE

colls are .ade for these ranges.

DESICN DATA FOR RECBIVERS USING MINTATURE DUAL PQE?OSE_COiLS evs

Circuit Diagra:.. Fig.No.2 is susrested as the basis of a receiver
suitable for comunications »urnoses covering 150 ke/s = 31.5 Mc/s
(465 ke/s 1.7.) or 175 ke/s - 31.5 1%¢/s (1.6 1e/s I.F.). Tac recomiended
valves are Mullard usinm the B84 base.

General Fotes ... The gang condenser should have a ratio of naxiounm
canacity to minimun capacity of not less than 30:1

and uaximum value of 330pF. The stray sisnal circuit canacities should

be approxinately as follows. Self-cavacity of coils accordin . to- the range

from less than 1p¥. to 10p¥., The wiring should aot osroduce rreator

canacily than 15pF thus care’ should be exerciscd in the use of screened




sleeving and all wirin~ connected witl sirnsl and oscillator circuits
must be kept as shnort as practical.

It is recommended that the rany ¢ondenser used has a ceraudic ins-
ulated stator as in the cases of some forws of insulation the minimua
capacity may be considerably greater than the mininum cavacity reguired
of 11p¥. Totalling the minimum gang capacity witn the stray capacities
a 3/30pF triwder is reauired to brins the total minimunm circuit capacity
up to the required 39pF. It is recommended that for reliability the
Fhilins concentric air-spaced trimuer be used in preference to the
coupression type trimmer. The measured aaxiaum capacity of a noainal
300pF gang condenser wmade by a well known manufacturer was found to be
324p¥: using a gang condenser of this type gives a maximum tuning cavacity
of 324pF plus 28pF giving a capacity ratic of 1:9 and frequency tuning
ratio of 1:3. The padder and trimmer values to =ive 3 point tracking heve
been calculated on the assumption that the above instructions are adbered
to.

POIMTS TO UOTEZ ... The oscillator coils are arranzed so that the connsction

for the padder condenser is broutht out to a different
pin in each ranze so that when usinz the coils as "plug-in' the padder
condenser can be wired wermanently to the Foval valve base and whichever
ranfe of colls are used the correct value padcder is aulomatically connected
wiren the oseillator coil is plugged in. If it is inconvenient teo fit
trimmer condensers Cto and Cis may be variable air svaced condensers with
controls brought to the front of the pancl, in this case it will be
necessary to mark the setting for each ran-e.

When using the coils as chassis mounting the triuders will normally
be connected to the rotating wafer type wavechange switch, one trinuer
being used for each range.

& series fed couvling winding is recommended to provide adeguate
oscillator voltage at high frequencies and low danmping at low fregquencies.

Avoid long leads in the oscillator and signal circuits otherwise the
inductance and capacity introduccd may make it impossible to obtain
covirage on the himh frecuencies taking particular care that there is
direct coupling between the gang and carthy ends of the coils {(via padder
in the case of the oscillator).

Valve and coil holders should be of low-loss construction.

ralte sure that any. points to be soldered are clean and that no
dry joints are left.

when using the coils for meneral broadcast work the R.F. stages ay
be omitted in which casc follow the appropriatc connections on the circuit
and use tihe Bluc coil ianstead of the Yellow.

When vsing a 1.6 c/s I.F., for better selectivity it is desirable
to use an extra I1.F. stasc, this I.F7. gives grcataer freedom from sccond
channel interference.

CINCUIT ALIGNI:ZNT (Oscillator and fiAxer) ...

It is almost cssential that this be carried out with a sigznal
gengrator, preferably modulated, and with controlled output.




Having previously alinned the I.#. stages to the corrcet freguency -

(1} Inject into .aixcr orid via a 0.1 afd condenser and, with tuniag
gondenscr at aaximum, adjust the core of Lo to give the lower
frequency (Table 1) of the bané sclscted. “'ith tunin condenscr at
minimum, adjust Ct, for highor frequency, ensurin: that tihs higher of
the two possiblc oscillator circuit frequencies is selected (i.e., the
oscillatour is hirher in frequency than the siznal circuit). This is
important when using 465 ke/s I.F., as the inage freguency can be quite
easily selected by uistake. Repeat this ali-nnent at both the L.F. and
H.F. ends until no further adjusticent is recuired to set the range.

(2) 1Inject into the aerial counling coil, via either a standard dumny

serial or a 400 ohm resistor. Set sirnal generator to lowest
frequency of the range in use, as shown in Table 2. Tune the receiver to
this signal and adjust Ls for weximum outnut., “ork with the smallest
possible siwnal. Set simnal zenerator to hignest frequency shown in
Table 2, for the ransge in use, tune raceiver, and adjust Cts for .aximum
outmut. Reneat this until noe furiher increase in ocutput can be obtained
at either frecuency.

IT the receiver is tracking correctly, no appreciably _.reater
output will be obtained at middle frequency {(Table 2) by acdjusting the
trimmer or ¢oil slug.

Hxauple ... Sunpose it is desired to align range 5. From Table 1 it will
seen that the lowest frequency of the band is 10.5 Mc/s.
Therefore set sisnal scnerator to the freguency, inject as in para., 1 and
adjust Lo with tuning condenser at maximum. Set sisnal generator to
31.5 1l¢/s (aighest freguency, Lable 1), or, if this is unobtainable, use
the second harmonic of 15.75 ic/s and adjust Cto. Two responses will be
obtained and the higher, i.,¢., the one with the trimaer farthest out
should be selected. Repeat this process as detailed in para. 1.

With signal sencratar set to 11.55 rc/s {(Table 2) inject into
aerial as stated, tune rcceiver, and adjust Ls for maximum output. 'ith
signal zenerator at 28.35 ic/s tune receiver to corrcct beat (highest)
and adjust Cts. at fthe saae time zently 'rocking' tuning control to
eliminate 'pulling’ between oscillator and sirnal cireunits. (It is
pogsible to 'pull’ the oscillator by varying Cts and tae corraect adjust-
ment is with Cts near maxiwmum). Set signal generator to 16.65 tco/s.,
tune receiver and observe the intensity of the recelived signal. If
tracking is nerfect no increase of signal strength can be obtained.
After this check, reset as above.

Perfect Tracking Points ... These are the three points on each range
where the signal and oscillator circuits
are exactly the L1.¥., aparti-

TABZLE 2

Range 1 ... 192.5 277.5 422.5  ke/s.
Range 2 ... 566 .5 817 1%90.5 ke/s.
Range 3 ... 1.835 2.64 . 4.5 . Me/s.
Renrce & ... 5.5 7,93 , 13.5 Mc/s.
Range 5 ... 11.55 16,65 28.36 1Mc/s.



R,FP, STAGE ... Waere an R.F. stave is used the Yellow series of coils

st be vsed in the mixer mrid circuit and the Blue coils
used in the aerial circuit. A 3 zans condenser will, of course, be
necessary and tie extra trimers will be 3-30pF. A valve of the LEF41,
67, BF39, KTW51, etc., class will be suitable. %o »reveant couplin- and,
hence instability between the R.F. grid circuit and the R.F. anode-nixer
srid circuit, suitable layout and screening should ke used.

ALIGN~ENT ... After sctting frequency coverases (Table 1) by oscillator
padder, trimner and core adjustment as already described,
inject into the R.F. grid via & 0.7 condenser, alinn wixer grid c»il
(Yellow} at end tracking -oints. Then inject into the aerial terminal
via durny serial and ali=n input circenit as per 'Circuit Aliznment (2)°.

JAND SPREAD ... Yhere required, band spyreadins can be carried out by the
use of small variable zan.ed condensers of 3-15p!¥ connected
in parallel with the main tuning condenser.

Alipnuent s.ould then be carried out as already described with the
Jand Suread condenser at the "half way' position and reducing the trinwing
canacity sufficiently to allow for added tuning cavacity. At "half way!
position the Band Svread will lave a capacity of 9pF., i.e., 3pF minimum
plus 6pF). Care should be taken to make the conuections to tue B.S§,
condenser as short as possible, so that the circuit capacity is not
increased, otherwise correcct alisauent would not be possible.

On the asateur bands the following spreading would be obtained
using the 15p# surpmested.

Contre frequency in Band. Dand Sprcad coverage.
3,65 Me/s. 150 ke/s.
7.1 Ho/s. 125 ke/s.
th,2  lic/s. 870 ke/s.
29,0  efs. 1.87 Me/s.

Alternatively of course, moechanical bandswread, by the use of a
good quality dial and reduction drive direct to the main condenser, is
guite effective provided there is no back-lash in the drive.

V.ILF, CONVERTER (iig. 3) ...

The converter e.unloys one . F. stage, "ixer and genarsate oscillator
usin, easily obtainable valves, nauwely EFS4, EF50 and BC52.

The wave range is from 30 - 78 bdc/s. covered in two bands called
6 and 7 (i.e., Liniature Dual Purpose Coils ranczes & and 7 are used).

The couanlete coverarne is--
Range & ... 30 -~ 52 Mc/s. Range 7 ... 85 « 78 Me's.

The ali :maent points are:- .
Ranme 5 ... 33 and 46.8 Mc/s. Range 7 ... 49.5 and 70.2 Mc/s.

The I.F.T. used is For S Mc/s aad has a low impedance output
(600 ohiis) for connectin: to the input of the receiver. If perfect
trackin~ is to be obtained, padders should be used, and these might well
be fitted to the oscillator coils, soldered one end to the coil base and
the other to the tuning condeunser. liowever, for use on cowraratively
narrow vcands, suctu as the azateur 5 metre band paddine will not be
necessary.



The padder values are:-
kange G ... 500RF. Range 7 ... 750pF,

The alignment procedure is the same as for the 5 Band Superhet
receiver, the adjustment at the L.¥, end, if necessary, being achieved
by spacing of coll turns.

Inmportant Electrical Features ... The EFL0 valve used as a mixer,

. fed by a separate oscillator,
althouph advantageous in wany respects, bhas a low innut resistance
(G1-X) at frequencies greater than 30 lio/s. (e.g., 5000 ohms at 40
¥Me/s to 1250 ohms at 80 Me/s). Thisz being so, the anode circuit of
the R,F, valwve is tuned and the mixzer grid coupled to it to reduce the
damping on the tuned circuit. Ths input stage does not suffer from
this disadvantage as the input resistance of an EFSk (RL7) is 16,000
ohms at 40 ¥e/s. to 4,000 ohms at &0 Mc/s,, and the grid circuit is
tuned with the aerial input (approx. 20 ohms) counled to it.

the most important point in
ign of this type of ‘
he following suggestions must

ITmportant Mechanical Features ... Perhap
the de

converter is the mechanical layout, and

be adhered toi-

(1) 411 leads from coil to tuning condenser must not exceed 17,

(2} A1l earthings of comronents associated with one stage should be
taken to the sa.e earth point.

(3) 411 leads from tuned circuits to valves must be as short ae
rossible. Use insulazted coupling bushes between variable
condensers,

5
s
L

4 supgested mechanical layout is also given, and although it is
not claimed as belag the best possible arrangement, it 1s hopsd that

e hes
it will give some ides of the shortness of connsction necessary.
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_300pF TwiN GANG.

-y

VL. KTWéL -~ EF3Q - 6K7 - EF4[.
V2, H63 ~ é¢5. ~ TrIODE Y2 BCLeo
Vi KT61 - ELI3 ~ 6VEG ~ EL4] - PEN Y2 ECLBO

V4, KTZ63 - 6J7. nCR

o , - A
5sm§‘-.‘ VALVES 8k7, B3, 6VEQ §

B8J7 RESISTOR VALUES ARE
RI— (SKLL, R2-10KM,

R3 - 3300, R4 s 50K,

RE5- 80K, RE-2500.
SUITABLE RESISTORS MUST BE
CHOSEN TO SUIT ALTERNATIVE
VALVES,

_ , DY
‘ ALTERNATIVE DETECTOR CIRCUIT WHEN USING
NoTEs A TETRODE AR PENTODE . VALVE.

The receiver circuit shown above uses the BLUE and GREEN scries of Cois and
comprises oné RF, detector anad output stage. The RF stage is ¢ssentiglly the sgme
8s in the superhet receiver, but with provision for biasing the stage to prevent over-
loading the detecbor o high levels "of input. '

F 5 triode is used ss detector, then the resction condenser Cp wil, depending on the
type of valve uséd, have & valve of about a8 I00pF I 2 tetrode valve s used, thenCp
can be fixed ang the feedback controfiea by mesns of a ecreen paotentiometer RS.

In order to avoid instebilily the RF stege grid circuil should be cerefully
screened from the falowing detectar grid circut. The R F valve should oe
metelised or mounlea in & mets! screening can.

i . B
T.RFE RECEIVER CIRCUIT DIAGRAM FOR USE WITH § FIG. 4
MAXI~Q MINIATURE DUAL PURPOSE COILS - .




__x_fz ‘(?f‘ggm BATTERES) Agrias & EarrH
' s

SUGGESTED LAYOUT LOOKING
FROM . REAR

THE METAL CABINET 15 APPROX, 3%'x 2'x 2'

SUGCESTED CIRCUIT FOR A
SIMPLE ONE VALVE BATTERY RECEIVER. . F'G.S

INSERT C1~ QOOZLF yum
Using A LONG AERIAL,

b T

_,_....._. o - ke ke

NOTES. SwouLnER STRAS OR mzowour AERML

Can JSE UseD.
FRAME AERIALS CAN BE SUPPLIED

To ReLace L IF REQUIRED. v

SUGGESTED CIRCUIT FOR L e
A PORTABLE RECEVER. - - FIG.6
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The sbove circuit is sugcested 85 the basis of &
simple receiver for enthusiosts wishing to carry
out certain experiments.

SUGGESTED CIRCUHT FOR A
SIMFLE 3 VALVE RECEWER.

FIG. 8




SECGTNRLDY STMPLE Sa0RT-WAVE RLCLIVER JSING LINLATURE DUAL PULPOSE

GEEEN CCILS ... ...

This desirn nas been kept as sicple as possible, congisteant with
~ood 'one valve' performance, in the ianterests of tne beginner. To this
end the "»niug-in' method has been adonted for the tuning coils, thus
eliminatins coil switclhin-., It recuires only one coil at the start but
allows for further ranges to be added as recuired. It is pasically
intended for short wave operation using "raxi-§' Linlature Zual Purpose
Green Coils ranges 3,4 and 5, givin- coverates frowm approximately 1.6 to
30 lie/s or 10 to 180 metres. Wances 1 and 2 coils may however also be
used covering the lon and mediun wave broadcast bands.

The circuit is a strai-hiforward grid leal: detector using a battery
pentode valve tyne 174, The coil is tuned by C1 using the sualler band-
gnread condenser C2 for fine tuning. €3 contrels reaction,

The receiver wmay conveniently be built on a 'haxi-Q' blank chassis
type Ci.8. 'The hole sizes required for uounting the nain components
arc listed on the lasyout dia«ran.

Mount the main comioncints on the cuassis and then comaence soldering
in the small counonents, carefully follewing the layout., Care must be
taken to aveoid dry joints, i.,e., wiere the solder foris a "blob' round
the joint but does not adhere to or '‘run' on the metal. To avoid such
joints, which would sw»noil the nerformance of the receiver, onsure that
both parts of the joint, i.e., the taz and the wire are clean, (scranc
if necessary) before attempting to solder. In tie case of valveiolder
tags and tunins condenser connections (whic: are usually either silver
nlated or hot tinned) and with c¢lean tianned copver wire, scrawing should
not be necessary. However soune tags and connections amay becoie oxidized
with age or nay be nickel plated or eleciro ftinned in which case scraping
is recosiiended. Allow the molderins iron to becorne thoroughly heated
before use and anply a clean tinned face of the bit so as to make contact
with both parts of the joint and below the Joint if possible. After two
or three seconds apply a good quality resin cored solder to the top of
the joint, whkereunon the surmlus solder sbhould flow round the joint
onte the iron. Remove the iron from the joint and shake off the surplus
before proceedine with the next joint. After a little practice tue
amovnt of solder annlied can be controlled so as to avoid having
aphreciable suralus to shake off and thus eliminating waste.

It canrot be over emwmhasized that to obtain the best results frow
a sinnle recelver a good acrial is essential. This should be erccted
as nigh as possible and as far clear of surrounding obiects as
practieable.

The warth connection should he made cither to a buried metal plate
or stake or to the incoming water {not ras)} .iain.

Carefully recheck the wirinz before inserting the valve and
connecting thoe sunslies., At first connect only the L.T, leads and esnsure
that the filawent xlows before connccting the T.T. lead.



In owcration the roaction control sioula bo kept just boelow the
point at whicih ogcillation occurs. Thls is the point at woeich a whistle
oceurs beélind cael staton. Jhis varics in piteh frow a high note,
down to zuro and}uﬁlto inaudinility arain as the get is tuned throurh
the station., Thisg sbould not be confuscd wieh the "thresh-~hold howl!'
whiclh is sonctimes set up if the reaction control is turned too far
ang is prescat on or off & st tion. It will b¢ nicessary to adjust the
reaction control in stew with the tuning control if this coadition, at
which the receiver is most gensitive, is to be waintalned. Although
this ig difficult at first it cowtes readily with a 1little practice., If
it is required to listen to c.w. morse si-nals the roaction control
should be advanced to the »oint of oscillation and the bandsorcad cond-
cnger used to adinst the noto to a suitable piteh.
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COMIQNEMTS RE SUIRED

R1 ... 2 Mep ohu, 1/8 watt Resistor. 72 ... 10,000 ohz, 7 watt Resistor,
R3 ... 22,000 ohn, # watt Assistor. €1 ... 310 pF Variable Condenscr,
Jackson type 'i7, price 2,/-. C2 «.. 15 »nF Variabl. Condenser, Jackson
type C8OL15, vrice 6/6d. ) , o

C3 ... 100 pl Variable Condeonser, Jackson type C304/100, price 7/-.

Ch ... 100 pF Ceramic Coundenser. €5 ... 0.1 mfd Condenser.

Battery ... dver-Ready type B103. deadvhones. ... 2,000 chus,

Jaxi=@ Viniature Pual Purnoge Coils, Ranses 1 to 5 Green, price 4/9d eaclh.
1 ... BYA Valvehslder {(for coils) price 1/-. .

1 ... B7G Valveholdor (for valve) price /-. 1 ... 1Th Valve.

1 ... iaxi=2 Blank Aluminiuva Chassis, type CH.8, price 6/-.

1 ... front Pancl. 3 ... unobs tyve 'BY, price 1/1d cacl.

1 ... Aorial/narth Soclict. 1 ... Hoad wonos Socret.

3 ... Uander Plurs (for battery conn.ction), pricc 6d. cach.

1 ... CGro.met, . 1 ... 6BA Scldur Tam., . 1 ... 4BA Soldcer Tan.

Wre, Scrows, duts, Solder, Sleeving ... as requilred.

A1 commonents markced with a pricce are obtaipable from -
DENCO {(CLACTON) LINITED,

357/9 014" Zoad, Clacton-on-Sca, Essox.
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BEGINNERS SIMPLE SHORT - WaVvE RECEIVER
USING MINIATURE DUAL PURPOSE GREEN COILS

MINJIATURE DUAL PURPOSE
GREEN COILS, RANGES /
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SCHEMATIC CIRCUIT DIAGRAM

PERSPEX POINTER CUT TO SHAPE AS SHOWN AND
FIXED TO INSIDE OF KNOB
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FRONT PANEL /8

| MADE FROM
ALUMINIUM, HARD-
8O4ARD OR PLYWOQD
AND PAINTED.
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FRONT PANEL LAYOUT



REACTION, C3, VARIABLE
CONDENSER, 100pF

JACKSON TYPE CB04/100

TUNING, Cf, VARIABLE
CONDENSER, 31QpF
JACKSON TYRE ‘&'

FRONT, K PANEL

f

BANDSPREAD, C2, VARIABLE
CONDENSER 15 pE
JACKSON TYPE C.804/15

\.\l\llllllll.'.’-l

m L]
_.l _ P

3 HOLES )

532

e S e Y

894 VALVEHOLDER FOR
PLUG~IN APPLICATION

OF MAXI-Q MIN.

b/p GreEN cons ™ | %

34 D141

L]

= “ >
YOLA: m@.mu,.ﬂm.ult _Qm i

[l T . coff O

o im v e e mm e kAR e e

[ it

—

-

N\Ut

DIA.

———

- -

for

L

L

HOLE 7O ALLOW CONNECTIONS 7O
BE MADE TO THE STATOR TAG ON
THE TUNING CONDENSER WHICH

/8 MOUNTED ON TOP QOF CHASSE/S

B7G VALVEHOLDER FOR 174 VALVE

N

MAXI~Q BLANK
CHASSIS, T xd"x 2!
TYRE CH.8

AERIAL

UNDERCHASSIS LAYOUT AND WIRING
OF THE BEGINNERS SIMPLE SHORT-

WAVE RECEIVER
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RESISTOR COLOUR CODE

CARBON RESISTORS ARE COLOUR CODED IN ONE OF TWO WAYS TO
INDICATE THE NOMINAL RESISTANCE IN OHMS AND THE TOLERANCE
FROM THIS NOMINAL: THE FIRST METHOD IS AS FOLLOWS: THE BODY
COLOUR INDICATES THE FIRST DIGIT (A), THE TiP (COLOURED OTHER THAN
SILVER OR GOLD) INDICATES THE SECOND DiGIT (B). THE MULTIPLIER
(OR NOUGHTS AFTER THE SECOND DIGIT) 1S INDICATED BY THE S$POT
PAINTED ON THE BODY (C). [/F THE FREE TIP |§ PAINTED GOLD OR
SILVER THIS INDICATES 4 TOLERANCE WITHIN 20% (D). NO ADDITIONAL
COLOUR INDICATES 20% TOLERANCE FROM NOMINAL.

‘THE SECOND METHOD IS INDICATED BY FOUR RINGS PAINTED AROUND
THE BODY STARTING AT ONE END. THE FIRST RING INDICATES THE FIRST
DIGIT (A), THE SECOND INDICATES THE SECOND D1GIT (B). THE THIRD
RING INDICATES THE MULTIPLIER WHILST THE FOURTH INDICATES THE

- TOLERANCE FROM NOMINAL,

CoLoUuR Digirs  MULTIPLIER TOLERA NCE

BLAack O ! -
BROWN H 10 -
RED 2 100 -
ORANGE 3 1600 -
YELLOW 4 10000 -
QREEN 8 I0QO 00 «-—
BLug 8 000000 -
VIOLET 7 0000000 -
GReY 8 ICoQO0Q000 -~
WHITE g 10QO000000 —~
GoLp - f 5%
- Ot 10%

SILVER

STATION Merres kofs.  BBC LoNnDON 330 808
BERLIN 303 849
LONG WAVE: . HitvVERSUM [T 288 1007
BEC LBHT PROE 1500 200 BBC Wesr 285 1052
BBC MIDLAND 276 1088
MEDIUM WAVE: B8C NORTH AND .
BBC THIRD PROG. 464 847 N. IRELAND 26/ 115¢
BBC NORTH 434 692 BBC LIGHT PROG. 247 1214
HILVERSUM I 402 746  LUXEMBOWRG IO 208 1439
BBC ScoTrisH 371 808  B8C WesT 206 . 14587
PaRIS | gﬁf 863 BBC ThIRD

BC ws:..




