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ITHE TRANSISTORS USED IN THE CIRCUITS IN THIS BOOK

In transistorised short wave reoeivers the most important compr<xr€11[5 a,re, of
course, 1he transistors thEmselves. The perrformance of the recEivers depends
entirelv upon their quality and the exc.ellenoe of 'the circuit design. For this
reason' Siiclair Micd Alioy Transistors have been employed for all V.H.F.,
R.F., I.F., and sma,ll signal A.F. applica.tions except where preassembled strips are
used for convEnience. For frequencies a,bovE abou't 100 Mc/s. the new Sinclair
su,bminiature a,lloy diffused transistor, type nurnber ADT 140' has been chosen.
This ,lransistor has an alpha cut-off frequency of over 350/400 Mc/s. at 6 V, 6mA,
and costs less than haif 

-the 
price of any comparable transistor. lt makes a fitting

adclition to the we'll-known range of Sinclair mioro-alloy transistors which are
intelded for all applica,tions up to about lO0Jvlc/s. T,he prices of the three types of
Sinclair transistor ised in this-book are as follows :-

MAT 120 719d.

All these transistors are guaranteed by the manufacturers for 3 years and Pay
be used in the circuins in ttris book with ssmplete confidence. The type speoified
shouid always be employed as the circuits have'been specifically designed for these
Iransistors.

Sinc,lair Micro Al,l,ory Transisto,r,s (MATs) a.le g,is.tqb-It{t-e191ugv^e{y-b^f--T-EC-HNICAL
suppLIERs LTD., HUDSON HOUSE, 63 GO'LDHAIil$ BO4D, LON.D--ON, W.12, t9 tlrc
Wholesale and Reti.il rad,io ,trade, and readers o,f this book, having any difnculty in obtaining
these supe'rb transisto,rs fro,m locil radio dealers, should write d,irect to the above-mentrionsd
firm.

Every circg,it ,i,n th,is book has been teoted in our la.boratonries, afit9r being.btti'lt by a pane,l
o,f AmitEur Con$tructors, and readers arc s,trongly advised that under no cincumstances, a{e
t6uv to alter the values bf components shown in the circu,its, or accept any substi,tute oom-
oorie,nts as exper,ience has sho,wrthat such changes can only result in poor performance of the
ipparatus and disappointment to the Constructor.

We are ve,ry pleased to announc€ to our readers rthat Technical. Suppl,iers Ltd., now have
uurif.Uf" u'vJrV-*lO" nungJ of ,instrurnenrt gJade 'AAAI'copper wiresf which we particularly
rerommend fon-the oonstruction of coi,ls in this book'

Technicat Surppliers Li,rn,ited now have avarila,ble a vast range o'f cornponents for the home
*;rr.;;i;: F"i'11[-t..t iun yea.rs *ris Co,rnpany has speciali-sed in. supplying subminia,ture
pa.rts for all circuits shown in Bernards oomprehe,nsive range ot practrcal and olectronlc nano-

books.""iilirnical 
Suppliers Limited can qllg_ sUpply parts for all oircuits and designs- sttqyll i^1

p;-d;iittrty iadio magazine published-in this_country._Leaflots are. available complete
iatfr .fcrrit dati etc. : wfrf,"tr can^be supplied on demand. Theso data sheets are dispatched
by ieturn, po$t paid, for the nominal charge of ls. 3d'

We ;,nvitp al,l autrtrors, whether nerw or well established, to oubmitmanl.sc,ripts for publication.

Th; ;;;sorietr 
-;",y 

a*i;ffii ;; fu;;f 
"t."tr""io 

uuj strould a.lways be .prdctical. .Anv
;;;,"if?;;F;J Ouf *of tJ incluiea should.have -been thorougbly checked 'bv tlte author'
ittvou 

"nfoo*idering 
triing y-oui hand a,t wrriting tttis Wpe of Sook we su.ggest.that y'ou let

;.',h;;"-;ri.t;;;fifi""i;f-ti*."UJu"i you inten? to ociier. We wirll then be a'ble to let vou
iil;'rdrir; of book roq,r,lnea and'perh-aps give you sorne advice on pr€sentation'

MAT 121
ADT 140

8/6d.
15/-d.
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In this book are described nine all tran-
sistor radio receivers, ranging from a simple
single transistor-diode combination to a iix
transistor short-wave receiver. In addition,
circuits are given enabling the construction of
other receivers, each having specific uses, to be
undertaken.

Where possible, use has been made of ready
assembled and pre-aligned sub units, thus en-
suring optimum performance, and at the same
time, obviating the necessity for elaborate test-
rng equlpment.

Ssonr-weve Rncsrvens Usntc MAT's

IIVTR,ODUCTION

SECIION 1

SINGLE TBANSISTOB R,EFLU(

It must be pointed out that the aim of this
volume is not that of describing midget re'
ceivers having only a novelty appeal, but is
aimed at the more sorious short wave enthUsiast.
It must also be pointed out that the object of the
first six sections is to familiarise the constructor
with the broad principles of transistor work, and
to illustrate the general technique of construc-
tion.

Short wave listening ofiers great enjoymcnt
and a sense of achievement, even more enhanced
by the knowledge that the equipment has been
made by the listener.

The ingenuity required to extract from a
handful of components the extreme limit of their
capabilities in order to receive distant stations
has long presented a challenge which the true
amateur has always been eager to accept.

This little receiver, using one transistor filling
the dual role of an R.F. amplifier and an A.F.
amplifier at the same time, together with one
diode, enables the challenge to be met.

Circuit Description
Refcrring to the circuit diagram, Fig. 1-1, it

will be seen that the aerial is coupled aperiodic-
ally to the base of Tr-1 via C-1. The choke coil
RFC presents a high impedance to all fre-
quencies in the received range. Base bias for
Tr-l is tapped off the 9 volt rail be means of
R-l and R2. The emitter current of Tr-l is
stabilised by means of R-3, which is bypassed
by C-4. The collector load of Tr-1 is a tuned
circuit formed of L-l and VC-I. In tlre inter-
ests of selectivity and gain, the collector is
tapped down thg coil. The diode D-l is capaci-
tance coupled to the collector circuit by means
of C-5, and the audio signal is developed across
R-5. The audio signal is then applied to the
base of Tr-1 via R-4 and the blocking capacitor
C-3. Any RF which may be present in the de-
tector output is prevented from reaching the
base of Tr-l by a filter formed by RFC and C-2.

Afte,r amplification by Tr-1, the audio signal
appears as curnent in the phones. C-6 provides
the return path fo'r the RF and also keeps out
RF from the phones.

Constrrrction
The receiver is built upon a piece of paroli!,

L I l6th inch thick and four incf,es squari. The
components are mounted in the positions shown
in Fig. l-2 using small6-BA solder tag's sectrred
in place by 6-8,4. screws and nuts. The valve-
holder for the coil requires a f inch diameter
hole, and is held in place by two 6-BA screws
and nuts.

Mounted on the front panel (see Fig. 1-3) are
the dial, drive and phone jack. The paxolin
panel on which the receiver is constnrcted is
stood off tlre back of the front panel by means
of four pillars or long spacers.
Coil Data (See Fig. l-4)

All coils are wound on Denco miniature dual
purpose formers.

Broadoast Bands
49 Metre 3l Metre 25 Metre 19 Metre 16 Metre
45 turns 27 turns 23 turns 15 turns 9 turns
L-l tap at
23 turns 16 turns 13 turns 10 turns 6 turns

The 49 Metre; 3l Metre; and25 Metre coils
are wound with 33 SWG enamelled wire, close-
wound.

The 19 Metre and the 16 Metre band coils
are wound with 28 SWG enamelled wire, spacod
one wire diameter.
Operation

Connect up the battery and aerial. Plug in
the phones. This last act "switches" on the
supply. Tune in the stations using VC-l. To
switch off, simply remove the phone jack plug.
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Rosistors
R-1
R-2
R-3
R-4
R-5

Capacitons
c-l
c-2
c-3
c-4

c-6
Tr-l
D- l

100 pF
ADTI4O

D-100

Parts List
Soction 1

I 14 watt
l /4 watt
I 14 waLt
I 14 watt
l i4  wat t

125 volt
125 volt
l2 l  l5 vol t
125 volt

l2 i  l5 vol t

diode

22,000 ohms
8,200 ohms
1,500 ohms

47,000 ohms
i00,000 ohms

0.01 pF
0.001 r.,.F
2.0 pF
0.01 pF

C-5 75 pF

20%
20%
20%
20%
20%

TSL
TSL
TSL
TSL
TSL
TSL
Sinclair
TSL
TSL
TSL

TSL
TSL
TSL
TSL
TSL

20%
20%

20%t l

[ '
I Transistor holder

Phone jack 3.5 mm.
Battery PP3
Battery press stud connectors
Wander plug socket (Red)
Wander plug socket (Black)
Wander plug (Red)
Wander plug (Black)
RF choke 2.6 mH
B-9A valveholder
VCI 100 pF Variable
Coil Formers, with dust core
4" Slow motion drive with

knob and scale Jackson 4489
Paxolin panel4" square l/16" thick.

Miscellaneous Hardrvare
6 BA x | 14" rh or ch screws.
6 BA nuts.
4 BA x 5116" or 318" rh or ch screwr.
6 BA solder tags.
l|' spacers, tapped 4 BA.
Spindle coupler.
l14" diameter extension spindle.
Front panel, 41" square, 18 SWG aluminium.

SECTION 2

A TWO TR,ANSISTIOII B,DCEIVDR I|'OR, USE UP f.o 88 MCIS.

Ever Ready
TSL
TSL
TSL
TSL
TSL
TSL
McMurdo
TSL

Denco dual purpose polystyrene plug in

This is a two transistor regenerative receiver,
roughly the equivalent of a two valve receiver
having leaky grid detection with reaction and
an audio output stage. Plug in coils are used
and the upper frequency limit is set largely by
the transistor characteristics. The set is de-
signed around the ADT 140 transistor, which
is intended for use up to 400 Mc/s.

Circuit Description (See Fig.2-l)
The aerial is coupled to the tuned circuit

L-2, C-2 by the primary winding L-1. The
signil is applied to the base of Tr-1 from a tap
on L-2, thus preventing loading of the tuned
circuit by the base input resistance of Tr-1.

Feedback from the collector circuit into the base
circuit is_ p-rovided -by un inductive coupling
between L-3 and L-2, and regeneration is 

-con-

trolled by VR-I, which vaies the porential
applied to the base of Tr-1.

The audio signal is developed across the
primary of the audio transformer AFT-I, and
the voltage developed across the secondarv is
applied to the base of Tr-2 via C-6. Bias"for
Tr12 _is provided by the potential divider R-3
and R-4. The emitter cu-rrent is stabilised bv
R-5, which -is by-pas,sed by C-7. Although
phones are shown in the dialram, this little set
will operate a loud speaker bn signals of rea-
sonable strength.
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Construction
The RF and Audio sections of this set are built

on a paxolin panel 6 inches by 4 inches by one
eighth thick, which is stood oft the ftont panel
by means of four two inch spacers. The rEgen-
eration control with switch is mounted on the
front panel, as is also the dial and drive for the
main tuning capacitor. The coils are wound on
Denco forrners, intended to plug into a B9A
valveholder.

Coil Data (See Fig. 2-2).
For 66 to 88 Mc/s.

L-l Two turns, interwound with L-2 of
33 S.S.C.

L-2 Five turns of 22 barc copper, spaced
to cover |".

L-3 Three turns, closewound of 33 S.S.C.
spaced {" from earthy end of L-2.

L-2 is tapped at 2+ turns from the earthy end.
For the 10 and 20 Metre bands.

l0 Metre 20 Metre
L-l  4t  6t
L-2 8t l9t
tap on L-2 3t 7t
L-3 5t 7t
(spaced from L-2 | inch.)

Wire sizes.
L-l 33 S.S.C.-interwound with L-2.
L-2 33 S.S.C.-spaced to occupy f inch.

G  r n

R V I  3  $ w . l  g o n g s d .

F i  g .

F i g .  1 .  1

c o l l  D r t q i l t
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Resistorg
R-1
R-2
R-3
R-4
R-5
RV-l

Calnaitors
c-1
c-2
c-3
c-4
c.5
c-6
c-7
c-8
c-9

franslomer
AFT.I

transtBtors
Tr-l
Tr-2

5,600 ohms
1,000 ohms

56,000 ohms
10,000 ohms
4,700 ohms

50,000 ohms

68 pF
25 pF

0.@2 pF
5.0 p.F
5.0 pF
2.0 pF
5.0 pF
0.01 pF
0.01 ,*F

Section 2
Parts List

l /4 watt
l /4 watt
I 14 watt
I 14 watt
l , /4 watt

potentiometer with

20%
variable

electrolytic
electrolytic
electrolytic
electrolytic

20%
20%
20%

, 20%
20%

switch

TSL
TSL
TSL
TSL
TSL
TSL

Interstage 4.5 / I

ADTl4O
MATI2O

125 volt

125 volt
l2 l  15 vol t
12l  15 vol t
l2 l  15 vol t
l2ll5 volt
125 volt
125 volt

TSL

Sinclair
Sinclair
TSL
TSL
Eddystone 843

TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL

Transistor holders (two required)
Headphones 2000 ohms
Dial, drive and knob
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Knob for RV-l
Battery PP-3
Holdei for plug in coils (B'9A valveholder)
Aluminium Front Panel 7" by 4" l8 SWG.
Paxolin Panel 6" by 4" bY +" thick.
Coil Formers-Three required

Six pin Dual purpose plug in polystyrene
(green) with dust co:e

Miscellaneous Hardware
6 Spacers, 2" in length, ta,pped 4 BA each end.
4 BA screws 5/16" ot 318"
6 BA suews l l4"
Spindle extender 2"
Solder tags, wire, etc.

TSL
Ever Ready
McMurdo

TSL

Denoo

Round head
Round head
Jackson 4827
TSL

i
sscrloN 3

:
A TWO TR,ANSISTOR II,EI'LEX

t'

, ttris set uses a tuned aerial circuit working Construction (See Fig..3--2)
, into"u er""iJ.a-d;; RF ;!iifi.i, which ii The construciion is-similar to that used in
, then coupled bv an untuniO RF tianiformer to the last two sections. The coils used are Wear-
I ;il'dil;'r..tin"i. ;il;"iprt fiom which is ite type pHF-4 or pHF-5 d-epending lpon.the

,"ir.i.o i"^iiJ i{i;lAF rt;6 f"i;pilfying at rangl'it is desired to cover. Note that the wind'
: audio level before U"ing 

-piir.A 
to in" 

'ouipot 
ing-with lhe hgav-rer gaugg of wire forms the

;;;r. 
-f[;*-;; 

frav. a"p*iri"t un." cquivalint tu-necl aerjal winding-- witlt $E .o-,inling .coil
to three transistors and a diode . connected to the emitter of Tr-1. Using these

@l(  ) lo
\/

o
Wcor i tc  

'P '  
co i l r

connact i  on5,

o Nunb:t r  rhcwn Rl

ih{r  rctar  to
cot l  d io i rom obovc.

c 3 @

Sw, on RV I

F t9 ' 3.t
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a)

0",

tl
R 4  R 3

T n 2

Atl\"/ I 
o"' 

I

coils in this set gives a wider coverage than that
stated by the makers. This is because these
coils were designed in the first instance for use
in multi range valve receivers, where the mini-
mum capacitance of the tuning gang, range
switching, wiring and the valve input capaci-
tance adds up to something not less than 30 or
40 pf in even a well designed receiver. Since
the coil is connected directly into the tuning
circuit, we have only the stray capacitance of
the coil itself in oarallel with the caoacitance

loading due to the aerial, which is less than
l0 pf. This means that using a tuning
capacitance with a swing of 25 pf, a frequency
coverage having a ratio of 1.8: I between the
highest and lowest frequencies may be obtained.

The RF transformer for coupling the RF and
diode stages is a Wearite type "P" coil, for the
next lower frequency range than the one in use
in the aerial circuit, e.g., when using a PHF-4
in the aerial position, use a PHF-5 for coupling.

Resistors
R-1

' R - 2
R-3
R-4
R-5
RV.I

Capacitors
c-1
c-2
c-3
c-4
c-5
c-6
c-7

l M O o h m s
56,000 ohms
12,000 ohms
3,300 ohms
2,200 ohms
5,000 ohms

6E
0.001
2.0
0.01
0.01
2.0

10.0

pf
p.F
p.F
pF
p.F
p.F
rr"F

Soction 3
Parts List

1 14 watt
| 14. watt
I 14 watt
I 14 watt
I 14 watt

potentiometer with

Electrolytic

Electrolytic
Electrolytic

20%
20%
20%
20%
20%

switch 20%

r25
125
12 l15
125
125
12lrs
12lrs

volt
volt
volt
volt
volt
volt
volt

TSL
TSL
TSL
TSL
TSL

TSL

TSL
TSL
TSL
TSL
TSL
TSL
TSL
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VC-1
L-t, L-2
L-3, L-4
AFT-I
J - l
Tr-l
Tr-2
Transistor
Full vision
Knobs (2)
Battery

25 pt ceramic insulation, air tune TSL
Aerial Coil Wearite PHF'4
R.F. transformer Wearite PHF'5
Audio Eansform er-interstage 4.5 : 1 TSL
Miniature jack TSL
Transitor type MAT 121 Sinclair
Transistor type MAT 120 Sinclair

holders (two required) TSL
drive with "Caliband" scale Jackson 2154

TSL
Ever Readv PP9

SBSrION 4
. A TWO Its,AT\ISISTIOR SUFER BI'GENEIiATIVE BEICEIVER

The super regenerative receiver is the simplest When operating correctly, the super regenera-
form of set for the reception of frequencies tive receiver produces a strong hissing sound.
higher than 15 Mc/s. Uiing few components The hiss drops or disappears completely when
and elementary circuits, it possesses fair sens- a strong signal is tuned in.
itivity, and is particularly useful where small
size and low power requirements matter.

The sensitivity results from the detector being have an especial appeal to model control en-
allowed to oscillate, which is then suppressed at thusiasts.
a supersonic frequency-referred to as th.
qu"ndtt i."qo"ncy.'- ihis quenching t .qu"n.| Circuit Description
may be anywheie betwee; 20 kcls ana ZO0 The aerial isconnected to the emitter of Tr-1.
kcis. The emitter ground return is formed by the d.c.

Battery connectors to suit
Aluminium panel9" by 6"
Paxolin panel 4" square
Miscellaneous Hardware

18 SWG
TSL

The receiver described in this section can be
made in a very small size, and should therefore

Flg.  4,1 Tvto Tronsistor  Supcr-Regonerct ive.
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path ofrered by L-l and RV-I. In addition,
L-l maintains a high impedance in the aerial
crrcuit. The tuned circuit L-2, C-4 is con-
nected in the collector circuit of Tr-1. The
feedback pat! js C-2, and the quench frequency
is determined by the time constant of Rl2 anil
C-5. C-6 bypasses the radio frequencies from
the primary of the audio transfoimer AFT-I.
Bias f,or ,Tr-2 is by R-3 and C-7 prevents the
flow of d.c. in the secondary of AFT-I. Re-
g^eneration is controlled by RV-I.
Construction

First cut a piece of I / l6th paxolin Z-3 I 16"
by l -7116" to f i t  into the box.-Dri l l  the f ix ine
holes for the tuning capacitor, the regeneratioi
control, and the AF iransformer. 

-place 
the

remaining small cornponents in position. ex-
cept for the two jacks, and, uslne a small
scriber, mark the positions of the lead-out wires.
[emovg !!9 gomponents and using a number
53 or 1/16" drill, drill the holes fdr the leads
to pass through.

Assemble the components on to the panel.
The tuning capacitof is held in place bv two
68,4 screws, the potentiometer by meani of a
3/8" nut, and the transformer has two tabs
which are passed through holes in the panel and
are then bent over to hold the transformer in
plqce, The remaining small components are
held in place by their leads. Thus-all the con-

nections to the panel are made on one side of
the board. Wire up, using 10 amp fuse wire
covered in I m/m. sleeving.

Drill holes in the plastic case to suit the
tuning capaacitor, the control RV-1, and the
two jacks. Drop the panel into place, mount
the jacks, and fit knobs. Wire up the two jacks,
and attach a pair of leads terminated in con-
nectors for the battery.

The battery used in the original consisted of
three pen light cells, but with careful layout,
it should be possible to accommodate a Pp-3.
Frequency Coverage

Using a MAT l2l transistor for Tr-l with a
25 turn coil for L-2 as shown in Fig. 4-2, the
frequency range is from 15 mc/s. to 30 mc/s.
Substituting an ADT 140 for Tr-1, and using
a three turn coil tor L-2, gives a frequency
coverage of 130 mcis. to 170 mc/s. In this
case it becomes advisable to include a 22 of
fixed Capacitor in series with VC-4, otherwiie
tuning is rather difficult.
Oporation

Plug in an aerial (three feet of 18 SWG piano
wire, terminated one end in a phono plue). and
the earphone, which will suiirch ori thJ set.
St^arln^g from minimum, increase the capacitance
of C-2 until a rushing sound can b^e heard.

Tune in using CV-4.
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Section 4

Parts List

25.000 ohm miniature control
120,000 ohms ll4 watt 20%
680,000 ohms 1 14 watt 20%

Resistor$
RV, I
R-2
R-3

Capacitors
c- l
c-2
c-3
CV-4
c-5
c-6
c-7
c-8

Transistort
Tr-l
Tr-2

Transfomer
AFT-I
J- l
I-2

TSL
TSL
TSL

volt0.0047 p,F
5 p F
6.8 pF

. 5 0 p F
0.001 pF
0.0047 'u,F
5.0 pF
0.001 pF

MAT I2 I
MAT I2O

Styrafoil 20% l2s
tubular trimmer
silver mica
miniature tuning
Styrafoil 20%
Styrafoil 20%
elcctrolytic
Styrafoil

t25
125

t2 l t s
t25

TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL

volt
volt
volt
vo l t

Interstage 4.5: I
Phonoplug and socket
Miniature jack plug and sockel

Sinclair
Sinclair

TSL
,TSL
TSL
TSL
TSL
Ever Ready or Vidor
TSL

ponents to the front "panel", fasten this sub
assembly to the front edge of the paxolin panel,
using three 6 BA screws and nuts, two of which
also hold in place two of the rubber feet. The :
remaining two rubber feet are screwed in place
nea,r the rear edge of the paxolin panel as shown
in the diagram. Bend the leadout wires on the :
small components at right angles, pass the leads
through the appropriate holes in the panel and
wire up using 24 SWG tinned copper wire.
covered with I m/m. sleeving. Lastly, mount '
the transistors, and before fitting the battery, .
carefully check the wiring. When satisfied that
the wiring is correct fit the battery and plug in :
phone or phones.

Switch on and advance the regeneration con-
trol towards maximum. At about two thirds
of the way around, the set should slide gently
into oscillation. This is made apparent by a
hiss in the phones. If oscillation is too fierce,
the tap on the coil should be adjusted, by mak-
ing the tap nearer to C-ft_ If, on the other hand,
the receiver cannot be made to oscillate, or in
the event that oscillations can be obtained at
one end of the band only, even with the regen-
eration control at maximum, try moving the tap
farther up the coil towards the collector end.

or ADT t40

Small plastic case
Earpiece High impedance Magnetic
Battery(ies) see text
Battery connectors
L-1, L-2 see text)

Descripiion
Although in many respects similar to the pre-

vious circuit, there are a number of difterences
to be noted. As in the previous case, a com-
mon base configuration is employed. Feedback
coupling, however, is in this case inductive by
virtue of the tap on L-1. Regeneration is con-
trolled by means of RV-3, and the quench fre-
quency is determined by C-2, R-1. In addition,
an extra audio stage raises the overall sensi-

mm'; r*ANsrs;ffiio*i-ornr*E* Arrv'

Construotion
The receiver is constructed on a piece of

l/l6th paxolin 3! inches by 3 inches. The
aerial input socket, tuning capacitor, regenera-
tion control with on/off switch, and the minia-
ture output jack are mounted upon a piece of
22 SWG aluminium, 3 inches by 1 inch with
a half inch lip along one of the long edges for
attachment to the paxolin panel, as shown in
Fig. 5-2. The layout is not critical. Drill a
number of I l16" (No. 53 M.D.G.) holes in the
paxolin to accommodate the lead wires of the
components in the positions shown. Mount the
transformer, the coil, and a small plastic strap
for holding the battery in place. Next, having
crrached the tuning capacitor and the other -nrq-
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Flg. C l rc ! i t  D logronr Thra.  Tronslstor  Supar-R.gcn€rot iva RGccivcr

Tr. I

J I
Ou lpu t

Fig. 5.2
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The set is now ready to operate. Connect up
the aerial. If connecting the aerial prevents
oscillation, the aerial capacity is too high. I'his
can be reduced by connecting a small capaci-
tance in series with the aerial. The actual v;rlue
will depend on the band in use, but try sc'me-
thing in the region of 10 to 20 pf as a start.
Too small a capacitance will cause a loss in
signal strength, too large will have little effect.
Coil Data (See Fig. 5-3.

UsrNo MAT's

TABLE I
L-l Wound on f inch diameter paxoline

tubing.
For 28 mc/s. band -6 turns, tapped at

2 turns spaced.
For 14 mc/s. band -9 turns, tapped at

3 turns spaced.
For 7 mc/s. band 15 turns, tapped

at 5 turns closewound.
For 3.5 mc/s. band 21 turns, tapped

at 7 turns closewound;

fr (t' .o .c )  } |o tc i  to r  Leodr .

'16 S.w'G. Lcodr.

I
t

Mil i-  * Di l '  Poxol l l  rubr"

For  Turna r ! .  Tob le  l ,

5,3 D.to l l i ot L-1.

Resietor$
R- l
R-2

, RV-3
R-4
R-5
R-6
R-7
R-8
R-9

Oopacttorr
c-1
c-2
c-3
c-4
c-5

100 ohms
15,000 ohms
1,000 ohms

10,000 ohms
4,700 ohms
4,700 ohms

100,000 ohms
4,700 ohms

68,000 ohms

250 pf
82 pf
0.0022 pf
0.0022 rr.f
0.0022 rr.f

Section 5
Ports List

l i4  wat t
1l4 watt
potentiometer with switch
1 14 watt
I 14 watt
I 14 watt
| !4 watt
I 14 watt
I 14 watt

I

TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL

TSL
TSL
TSL
TSL
TSL

variable
Styrafoil
Styrafoil
Styrifoil
Styrafoil

125 volt
125 volt
125 volt
125 volt
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c-6
c-7
c-8

Transistors
Tr-l'tr-2
Tr-3

2.0 p.f
2.0 pf
0.0022 pF

MAT T2I
MAT I2O
MAT I2O

electrolytic
ele€trolytic
Styrafoil

l2 l  15 vol t  TSL
l2l 15 volt TSL

125 volt TSL

Sinclair
Sinclair
Sinclair
TSL
Ever Ready or Vidor
TSL
TSL
TSL
TSL
TSL
TSL
TSL

TSL
I
I

I

I
t

J

AFT-l 'fransformer 4.5: I ratio
Battery PP3 or equivalent
J-l 3.5 m.m. jack plug and socket
3 Transistor Holders TSL type 25
J-2 Phono plug and socket
High Impedance Earpiece magnetic type 30
Rubber feet
24 SWG tinned copper wire
I m.m sleeving
Miscellaneous hardware
Paxolin 3*" by 3" by t"

SBCTION 6
SOUR, IBANSISTOR ST]PER IiIEGET.IERATTVE SET

W|TII PRINTAD COII"S FOn, 27 Mcls.
Apart from the additional audio stage and in Section 19: this appears in book No. 186

the use of printed ccils, thereceiver described (Tested Circuits for Superhet Short Wave and
in this section does not differ greatly- in the Communication Receivirs Using MAT's, price
electrical sense to that described in the pre- /-\ --,,-- ,-
vious section. The principal difterence hoi- 9:?'-lnt"1,-rs 

a continuation of this present

ever, lies in the up bi un'"t"h.d (oi printed) yollp-.: The materials required are readily
circuit, including the tuning coil. Deiails on available, and the layout details of the printed
how to make printed circuits at home are given circuit board are given in this section.

. - a

Outpu t

t------{t

I

e6tt.ry , ts S
4 ts

6 .  I  C i r c u i t  o l 2 7  M c l s  S u p c r - R c a c n  w i t h  c t c h c d  c i r c u i t s .
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Mount inE point3 tor
tuning copqci tor  C4.

Point3 + & -

orr tor conncction
to  rw l tch  on  RV l .

=\ .-..\

Nunbgrg l, 2, 3 t X, t  Z  c o r r c s P o n d  t o  c o n n € c t i o n s  o n  R V ' l i  S *  |  o n  c i r c u i t  d i q q r o n

F ig .  6 .2  Ldyout  o l  E tchcd c l rcu i t  Boord-Tuncr '

I
I
I
2"

I
I

_l
.€-  Shorr  posi t io 'n ot  f i " 'hotcs (ae in Ho) lor  conponcni  lcod wlr . ; .

l ,n.  
6.3 E t c h c d  C i r c u i i  l o r AnB- 27 M c/s,  Supcr-R'carn.
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Circuit Descritrtion on the printed circuit board' and if necessary'-'ih.;d-ir-.up..iti"ely 
coupled by C-l to an extension spindle is used through the front

the emitter of Tr-i. The toflector load is the panel. The various component references are
inauctance L-1, tuned Ui C:+. ttt" S pt 

"upui- 
iho*n on the layo-ut diagrams, and these should

itor C-12 is the feedba.fi putfr. n.g"n6iuii.in i, be marked on the P.e'B. The two boards
iont.off"a UV RV-l, *friift i* ganfed with the should be mounted as close-togetle.r a;p^o11U^f'
onlon i*it.t{. Base bias for Ti-t i's taken from using_ short leads. Apart from.this, the mech-
the junction of R-l and R-2. The audio load anical layout is entirely up to the constructor'
is R-3. oPeration

The first two audio stages each use MAT 120 
'Having 

carefully.checked the wirin-g, connect
transistors, resistance ;;pl"a: ;"a the output up -the blttery' aerial and phgne;' , Switch on'
stage is an MAT l2.l. " und turn the iegeneration control slowly .cloc.k-
Coirstruction (See Figs. 6-2 & 6-3) wise until a rishing .sound. iL heard in the

The tune6e"iion ir ,lm"i"ntty tighf h weight phones. Tune in a station with C'4. On,strong
to U" rupported directly ulon ifi" ffiilt 

"upi"- 
itations the rushing sound disappears when in

itor C-4. 
- 
The regeneration control is mounted tune'

Section 6
Parts List

Resistor-s
R- l
R-2
R-3
R-4
R-5
R-6
R-7
R-8
R-9
R-10
R - l 1
R-12
R - 1 3
R - ; 4 .
RV.I

Capacitors

2,700 ohms
18,000 ohms
1,000 ohms

56,000 ohms
10,000 ohms
2,200 ohms
1,000 ohms

10,000 ohms
56-000 ohms

1,000 ohms
2,200 ohms

10,000 ohms
56,000 ohms

1,000 ohms

I 14 watt 20"/o tolerance
I 14 watt 20% tolerance
I 14 watt 20% tolerance
l/4 watt 20% tolerance
I 14 watt 20"/, tolerance
I 14 watt 20% tolerance
| /4 watt 20% tolerance
I 14 watt 20% tolerance

14 watt 20% tolerance
14 watl 20"/o tolerance
t4 walt 209{, tolerance
14 watt 20o/" tolerance
14 watL 20"/o tolerance
14 watt 20/" tolerance
potentiometer with switch

TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSt,
TSL
TSL
TSL
TSL
TSL
TSL
TSL

125 volt TSL
125 volt TSL
125 volt TSL

TSL
12l 15 volt TsL
l2ll5 volt TSL
l2l  15 vol t  TSL
l2l  15 vol t  TSL
l2l  15 vol t  TSL
12l 15 vol t  TSL
12l l5 vol t  TSL

TSL

Sinclair
Sinclair
Sinclair
Sinclair

C-l .001 pF
C-2 .0047 pF
C-3 .0047 pF
C-4 30. pF
C.5 100. u,F
C-6 2. pF
C-7 2. p.F
C-8 15. pF
C-9 15. pF
C-10 2. 'r.F
C-11 15 .  pF
C-12 5. pf

Transistors

10.000 ohm miniature

MAT I2I
MAT 120
MAT I2O
MAT 121

Styrafoil
Styrafoil
Styrafoil
variable tuning
electrolyti0
electrolytic
electrolytic
electrolytic
electrolytic
electrolytic
electrolytic
Silver mica

' Tr-1
Tr-2
Tr-3
Tr-4
Materials for the printed circuit:

Copper clad paxolin
Ferric chloride

(For detailed description of the pro,:css see Section 19 in book No' 186)
Dial and drive Jackson 4489
Knob for regeneration control
Battery PP-7 or T-6007
Connector for battery
Phones 2,000Cl

TSL
Ever Ready or Vidor
TSL
TSL
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sBcfloN ?

A IBANSISITOR,ISED SIGNAL BOOSTER, FOB 20 TO 50 MEIB,BS

The performance of any receiver is greatly
improved by the addition of an RF stage of
amplification ahead of the mixer. The signal to
noise ratio is improved, and the response to
images, or double tuning points together with
the attendant whistles is reduced tremendously.
The signal booster here described is an addi'
tional RF stage which can be used in front of
any shortwave receiver, valve or transistor with-
out making any changes whatever in the re-
ceiver. Being transistorised, the minute power
requirements are easily met from a small self-
contained batterv. which is switched on or oft
by the range switch.

Circuit Ilescription
The aerial is switched to L-1, L-2by SW-l;

or straight through to the receiver by SW-l and

a

v c 2

Diogrom -

Section ?
Parts List

I 14 watt
714 watt
I 14 watt
I 14 watt

SW-2. In the latter case, the convertor power is
switched off. The appropriate tuning coil,
either L-3 or L-4 is tuned by the 175 pt capaci-
tor VC-I. The base input resistance of Tr-l is
matched to the input clrcuit by the capacitive
tao formed bv C-l and C-2. Bias for Tr'l is
taken from tlie iunction of R-l and R-2. The
emitter is stabli-sed by R-3, which is bypassed
for RF bv C-3.

The oritput circuit inductances, L-5 or L-6
are tuned by the second 175 pf section of the
ganged tuning capacitor. The 3.3 pf capacitor
e-5. and the 2J otim resistor R-4 are the neutral'
ising circuit. The power supply rail is bypassed
for RF by means of C-4.

Compensation for aerial capacitance can be
made fiom the front panel by a small trimmer,
TC-1.

Resistors
R-1
R-2
R-3
R-4

12,000 ohms
39,000 ohms
1,000 ohms

27 obms

20% tolerance
20o/" tolennce
20"/" tolennce
20% tolerance

TSL
TSL
TSL
TSL
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eapaaitors

C-t 22 pf Styrafoil
C-2 47 pf Styrafoil
C-3 1,000 pf Styrafoil
C-4 10,000 pf Styrafoil
C-5 3.3 pf Silver Mica
VC-l; VC-2 Tuning gang 175 pf * 175
TC-l Aerial trimmer 15 pf
Coils PHF-4

PHF-5
PA .4
PA .5

SW-l to SW-5 Miniature Oak 2 wafers one-3
one-2

Tag board Miniature type (5 way)
Chassis 7" by 4" by 2" deep
Dial and drive
Knobs -2 ofr.
Front panel 16 SWG Aluminium
Two way tag strip
Miscellaneous hardware. screws and wire
Battery
Battery connector
Tr-l MAT l2l or ADT 140

2 l

125 volt
125 volt
125 volt
125 volt

pf

pole 3 way
pole 3 way

TSL
TSL
TSL
TSL
TSL
Jackson 00
TSL
Wearite type 'P'

Wearite type 'P'

Wearite type 'P'

Wearite type 'P'

AB-OAK
Type 'H '
TSL
TSL
Eddystone 843
TSL
TSL
TSL

Ever Ready PP-3
or Vidor T-6003

[il;l fN @l
I  

pes 
I  Iu tpur

Coupl ing

Swi tch  /  ON -OFF

C' Dlct  & Dr ly.
Mcln Tunlng.

Fig. 7.2 Slgto l -Boortst :
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SECTION 8

10 MDIBE TR,F USING

This section describes a ten metre receiver
that uses low priced transistors which are readily
available. S6nsitivity is good, a signal in the
l0 rrV reeion can be heard, and because of the
suner resdnerative action of the detector, a form
of'AGCoperates which automatically adjusts
the sensitivity of the set according to the strength
of the incoming signal.

Circuit Description

Looking at the circuit diagram (Fig' 8-l)' it
will be seJn that the RF stagauses an MAT l2l
(Tr-1) micro-alloy transisfor in a grounded
emitter circuit. L-1, ttre aerial input coil is
tuned bv C-3. The aerial input is tapped down
the coil. The input circuit L:1, C'3 has shunted
across it the input resistance of Tr-1. This'
combined with the damping imposed by the
aerial, gives the input circuit a wide bandwidth.
This ciicuit is tuned to the centre of the band.

The base bias of Tr-l is determined by R'l
and R-3. The collector circuit of Tr'l is com'
posed of L-2, tuned by C-5, while that of Tr-2
is L-3 and C-7. C'6 is common to both circuits,
and forms the coupling impedance. Tr'2 is the
detector. Tuning is by C-8. The circuit is a
erounded base oscillator with the quench fre-
io"ncv determined by R-5 and C-9. The capac-
i'ror (e- t S) from collector to emitter of Tr-2
controls the feedback. It is adjusted to ensure
oscillation over the band. The audio output
from this stage is taken from aoross R-6. The
quench frequency appearing -in the_ 99tp!t_ of
the detectofis reriovetl by R-8 and C'l1. RV-7
is the audio volume control.

The first audio stage is an OC75, followed by
an OCTI driver, which is transformer coupled
to the push pull output stage.
Construction

The layout of the front end is shown in Fig.
8-2. This is constructed on a piece of 1/8th

SIX TRANSIfIT{)BS

paxolin, 6 inches by 3 inches. No. 53 MDC
holes are drilled at each of the points shown,
to take pieces of 16 SWG brass or copper wire.
These wires, each I inch in length, form the
tass uDon which the components are to be
solderd. The Aladdin coil f6rmers each require
two 6 BA clearance holes in the paxolin for the
modnting screws.

Coil Winding Data (See Fig. 8-4)

Wound on Aladdin f" formers, with cans.
L-l 10 tu'rns 24 SWG enamelled wire,

tapped at 5 turns.
L-Z I0 turns 24 SWG enamelled wire,

no tap.
L-3 10 turns 24 SWG enamelled wire,

no tap.

T he complete receiver is assembled on a
metal chassii,l" Ay 7" by 2" deep. The general
layout is shown in Fig. 8-3. The GS 12005
audio amplifier is mounted in the position
shown, using four 6 BA screws and spacers long
enough to iaise the unit clear of the chassis.
Mounted on the left hand side of the rear chassis
drop is a pair of sockets for wander plugs. These
are-for the loud-speaker. On the right hand
side of the rear chassis drop is mounted a twin
socket for the aerial input feeder. The RF
section is mounted on two right angle brackets
in the centre of the chassis. Both the tuning
capacitor and the regeneration capacitor are
mounted on right angle brackets in the positions
shown, and extension spindles fitted with
couplers are used to link up with the drive,
whiih is mounted on the front panel. The
regeneration control extension spindle passes
thioush the front panel and is fitted with a knob.
The fiont panel ii fastened to the front chassis
drop by means of four 4 BA screws and nuts.
The volume control and switch is mounted on
the right hand side of the front panel.

Resistorg
R-1
R-2
R-3
R-4
R-5
R-6
RV-7
R-8

3,900 ohms
1,000 ohms

22,000 ohms
1,000 ohms

220,000 ohms
1,000 ohms
5,000 ohms
1,000 ohms

Soction 8

Parts Ligt

1/4 watt
l /4 watt
L l4 watt
I l4 watt
I l4 watt
I l4 vt^tt

I l4 watt
potentiometer
fixed 2A%

fixed
fixed
fixed
fixed
fixed
fixed

20%
20%
20%
2A%
20%
20%

TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL
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$

Ra9 cn.rsilotL

8,2 Conlon3nt Froot- End.

Capacitors
C-l .01 pF
C-Z .01 pF
C-3 15 pF
C-4 .01 pF
C-5 22 pF
C-6 68 pF
C-7 15 pF
C-8 ls pF
C-9 .001 p.F
C-10 .01 pF
C-11 15  pF
C-L2 .01 pF
C-13 100 pF
C-14 .01 pF
C-15 7 pF

Styrafoil
Styrafoil
silver mica
Styrafoil
silver mica
silver mica
silver mica
variable-tunin!
Styrafoil
Styrafoil
electrolytic
Styrafoil
electlolytic
Styrafoil
Trimmers

125
125

125

125
t25

t2lrs
t25

t2lrs
r25

TSL
TSL
TSL
TSL

volt
volt

volt

volt
volt
volt
volt
volt
volt

TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL
TSL

Coils-sec table
Audio amplifier-type GS-12005

Tranclstors
Tr-l MAT l2l
Tr-2 MAT 120
L-4 22 ,l.H R.F.C. 3 twins
Battery 6 volts

Dial and drive
Chassis (see tex$
Loud-speaker 3O speech coil
Knobs
Twin feeder socket
Sockets-one red. one black

TSL
TSL

Sinclair
Sinclair
TSL
Ever Ready PP-9 or
Vidor T-6009
Eddystone (Cat. No. 598)
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SDCTION 9
SII( TRANSISTOR, SUPER.IINT

So far, all the receivers described have been
simple TRF (tuned rado frequency). receivers,
using either the regeneration or the super-
regeneration principle of operation.

We now come to the super'het' as rt ls now
called, or to give it its proper name, the super-
sonic heterod-yne. In a sriperhet. receiver, the
various signal frequencies picked up by- the
aerial are thanged- by beating against .? local
oscillator, into inew,-fixed frequency called the
intermediate frequency. lt is at this frequency'
usually referred 1o as the IF, tha-t amplification
takes fulace. The commonest values are 460 to
470 k6/s., 1.6 Mc/s., and 10.7 Mc/s- The IF
amplifier is followed by the signal rectifier'
usua[v called the second detector. The re-
covered audio signal is then amplified. For con-
sistency of both sensitivity and selectivi.ty,.to-
eether with ease of operation are the principal
iriteria, the super-het: is the undoubted choice.

The availability of modern packaged units
enables the home constructor to build a fairly
complex receiver having a performance which
is ndt in any way the slightest degree inferior to
the commeicially manufactured article, and to
accomplish this without a vast array of expens'
ive test apparatus.

The recliver about to:bd:deisinibettr is just such
a set. When completed, the sensitivity is of the
order of 10 p.V foi 50 mW standard output, and
the adjacent channel selectivity is'better than
35 dB at 9 kc/s. oft tune. '

The receiver front end is designed around the
MAT 121 micro alloy transistor, which is used
as a self oscillating mixer. Plug in coils are
used, wound on commercially available fo'rmers,
which are plugged into B-9 (noval)- valve
holders. Th-e uie of plug in coils enables the
ootimum circuit conditioni to be achieved with-
o'trt the losses attendant upon complex switch'
ing. At the same time, wiring up is very much
simpler.

fhe intermediate frequency amplifier is avail-
able as a ready built unit (TSL type 322'0001)'
and operates pt 460 kc/s. I]nlikg the more
common arrangement wherein single tuned
transformers are used, the 322-0001 ' uses two
bandpass transformers and one single tuned
transformer, giving a higher gain, together with
sreater selectivitv. In order to utilise to the
Iuil, these impr6ved gain/bandwidth capabil-
ities, the amptitying stages make use of the
OC-169 drift transistor, two of which are used.

As in the case of the IF strip, the audio
section is available in package form (TSL GS'
12005), which gives an undistorted output ot
1 watt from an input signal of 5mV, using a
six volt supply.

Circuit Doscription
FRONT END

The aerial is inductively coupled to the tuned
input circuit L-2, VC-I, by means of the prim-
arv windine. L-1. Either a balanced (twin open)
oian unba-lanced lcoaxial) feeder may be used.
Provision is also made for the use of a simple
open wire aerial. L'2 to tuned by VC-l, and
the exact band is set by adjustment of the
trimmer CT-2, which is nounted in the coil,
and by the dust core. L-l and L'2 ate wound
on a iommon former which can be plugged in
to change the band.

The relatively low input impedalce, of the
mixer (Tr-1) ai UAt tzt, is matched to. the
aerial tuned circuit by tapping down the coil to
a point eivins the oplimum signal to noise ratio
at^the iniut. 

-The 
bias for Tr-l is tapped off thc

-6 Volt-supply rail by means of R-l and R-2.
R-3 ensurei'tliat the 6ase of Tr-l has a dc path
if and when the set is switched "on" without an
aerial coil plugged in.

Tr-1 performs the function of a self oscillating
mixer operating at a collector to emitter voltage
of *6 volts, with an emitter current of I mA'
Oscillation is maintained by L-3 and L'5' and
the frequency of oscillation is determined by
I.'q andYC-2. The input to the IF amplifier is
taken from the top end of L-3.

IF AMPLIFIER
The lF amplifier is a high gain package unit,

having two stages of amplification, each using
an Oe-t09 transistor. A bandpass input trans-
former couples the mixer to the first OC-169,
and a second bandpass transformer is used to
couple the second stage, which is another OC-
t69: This second IF stage is in turn coupled to
the diode demodulator by means of a single
tuned transformer. After filtering, the audio
sisnal is transferred via the volume control RV-t
td the input of the audio amplifier.

AUDIO,AMPLIFIER
A ready made unit is available (TSL type

GS-12005), and uses one OC-75, resistance
couoled to the OC-71 driver, which is in turn,
traniformer coupled to the output stage which
uses a matched pair of OC-74's in push pull.
The output transformer is designed to match a
3 to l0 ohm load.
Constructional Details

FRONT END
This is constructed on a piece of paxolin,

3| inches by 3| inches by l/l6th. The tuning
capacitor VC-l and VC-2 requires a 3/8th
diameter hole. The two B-9 valveholders for
the coils each require a f" hole with two $"
holes for the 6 BA fixing screws. Four holes,
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Fig. q e

of  Fron t  End.

l o  L E

A
2 iol )oJ s\.M,/

r-e-T
*L2 ,,  Vi

l l t ,6" I
--l-----!-

_LTr---T t/s,,-i

-- | 
'r '"

+ - L 3
l l t6

l i  l6
+ L 5

" r  I U B
r--l

ett
" l  I
T--1ua"-I ,,

5/  l6

t

D s n c o  P l u E - l n  F o r m € r !

For  tu rns  rcc  P-58

F i g . 9 . 3 d c to l l3 .



Snonr-wavr Rscrrvrns UsrNc MAT's

Soction 9

The loud-speaker is next mounted on the
front panel, followed by the volume control,
and the ,three sub assembl,ies are mounted,
standing off the front panerl by means of suit-
able spacers. The inter uni,t connections are
next made, the dial and drive fi'tted into place,
and a shorrt length of f" brass rod fitted with
a coupling is used to transfer the dial motion
to the tuning capacitor.

rVinding Ihe Coils
The coils are wound on Denco miniature

dual purpose polystyren,e formers, $" diameter
and l$" in length, fitted with dust cores. These
formers are fitted with a B-9 base at one end,
and are available in a number of colours. Tthe
green ones should b,e used, as the remaining
colours have four pins onrly" the green one
being moulded with six. Winding data is given
in the ta'bles, togother with the correct value
of C-l and C-3 for each band.

29

5132" diameter, one in each corner are for
mounting the unit to the front panel by means
-o!_fgur pitllars. The remaining holes, No. 53
MDG are for the wire component anchoring
tags and connections, in the positions shown in
the diagram.

After drilling the paxolin panel, fix the wire
tags (j." len-gths of 16 SWG brass or hard cop-
per wire) for mouniing ,the components. An
a,lternative method is to used eyeletted tao..
These rcquire a largei fiirg 

-ir;t;.--in'li"

absence of an eyeletting tool, a srnall centr€
punch, in conjunction with a toftee hammer
and a metal block, can be used to fix the eve-
lets. Next, mount the two valveholders. usini 6
BA scrervs and nuts, followed by the sniail
components and are tuning capaci,tor, leaving
the transistor to last. When solderine the leadi
of the transistor, lightly grip the lead being
soldered, with a small pair of pliers. This will
act as a heat shunt.

Reslstorl
R -1
R-2
R-3
R-4
R-5
Tr-l
RV-t

33"000 ohms
6,800 ohms

47,000 ohms
1,000 ohms

100 ohms
MAT I2I

20"/" tolerance
20% tolerance
20o/" tolerance
20o/o toletznce
209L tolerune,

coil winiling Data (t"frIHi.f 
i-*r*ur Bands

3.5 Mc/s. 7 Mcls.  14 Mc/s. 28 Mc/s.
L . l  l 5 t  9 t  6 t  4 t
L -2  76 t  33 t  l g t  8 r
, ,  t l p  2 0 t  l O t  7 t  5 t

L - 3  l O t  8 t  4 t  2 tL - J  t o t  E t  4 t  2 t
L - 4  4 7 t  3 2 t  l 4 t  6 t
L - 5  l o t  8 t  4 t  2 tL - 5  l O t  8 t  4 t  2 t
C-l short 27 pf" 15 pf 20 pt
C-3 short 47 

'pL 
27 bf 56 if*fNote l.-The oscillator is tuned on the lower frequency on this band

Note 2.-3.5i 7 and 14 Mc/s. coils all wound with 38 ssc.
28 Mc/s. coils wound with 32 ssc.

TABLE Z-Short Wave Broadcast Bands
49 Metre 3l Metre 25 Metre -19 Metre 16 Metre

L - l  1 0 t  8 t  7 t  5 1  4 t
L - 2  4 5 t  2 7 t  2 3 t  l 5 t  g t
, ,  t a p  2 3 t  l 6 t  l 3 t  l O t  6

L -3  l 0 r  7 t  S t  4 t  2
L -4  35 t  z3 t  16 r  l 4 t  6
L - 5  t o t  7 t  5 1  4 t  2L - 5  l O t  7 t  5 1  4 t  2 t
9'! 19 pl 11 p! ?7 pr 18 pf 2o pf
-c:9 . ^ 56 i,! - - _ qe i,! 33 bf iz 'it s6 ;i-fNote l.-on the 16 Metre band the oscilhtdr tunes to the'rower frequericy.
Note 2.--49 m; 3l m; & 25 m coils all wound with 38 ssc.

19 m & 16 m coils all wound with 32 ssc.

Section I
Parts List

I 14 watt
I 14 watt
I 14 watt
I 14 watt
I 14 watt

TSL
TSL
TSL
TSL
TSL
Sinclair
TSL5,000 ohms potentiometer with switch
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TSL
125 volt TSL

TSL
125 volt TSL

TSL
TSL
TSL

Eddystone microdenser type 551
125 volt TSL

Eddystone type 598
TSL 322-0001
TSL GS-12005
TSL
Ever Ready or Vido.r
TSL

TSL

Capaoitors
c- l
c-2
c-3
c-4
cT-1
CT-2
CT-3
vc-r-z
c-5

see coil data
.01 p,F

see coil data

silver mica
Styrafoil
silver mica

.M2 *F Styrafoil
miniature trimmer 15 pf
miniature trimmer 15 pf
miniature trimmer 45 pt
25 pf, x 25 pf split stator

.01 p.F Styrafoil
Full vision drive and dial
IF unit
Audio amplifier
Loud-speaker unit 3O speech
Battery 6 volt
Knobs
Front panel
Miscellaneous hardware
Paxolin panel 31" square by 1116".

Alignment
Having first very carefully checked the wiring,

connect an aerial and the battery, taking care to
ensure correct polarity of the latter.

Suitable aerials are described in Section 18.
When using an open wire aerial, the connection
should be made to the terminal marked 'open
wire' on the circuit diagram. When using a
dipole, either a twin open feeder can be used or
coaxial cable. Twin feeder is balanced, and
one conductor should be connected to terminal
l, the other conciuctor to terminal 2. In this
instance, no link is required between 2 and 3.
When using coaxial feeder, 2 and 3 should be
linked, with the inner conductor connected to
I and the screen to 2.

Plug in a set of coils for one of the lower
trequency ranges, switch on and advance the
volume control until a hiss is heard in the loud
speaker. The IF strip has been pre-aligned and
results should be obtained without further ad-
iustment.

Set the tuning capacitor to the high frequency
end of the band (i.e. the low capacitance end),
and tune in a signal, using the trimmer mounted
on the oscillator coil for this purpose. Next,
adjust the aerial trimmer for maximum response.
Having peaked the aerial circuit in this manner,
tune in another signal, this time at the low fre-
quency end of the band, (i.e. -high capacitance
end), and adjust the dust core in the aerial core
for maximum output. Retune to the high fre-
quency end of the band, and readjust the aerial
trimmer. Now retune to the low frequency end
and check the bandspread. Should the coverage
be insufficient, increase the value of C-3 slightly
and retrim.

Repeat the procedure for each set of coils.

Having available a reasonably calibrated
signal $enerator makes the procedure fairly
straightforward, but in the absence of such a
piece of equipment, frequencies can be located
by listening to, and identifying transmissions.

Readers desiring to construct more ambitious receivers are recommended to
obtain a copy of our book No. 186, entitied 'Tested Circuits for Superhet Short-
wave and Communication Receivers using Micro Alloy Transistors' (price 6/-).

This book is available from all Bookshops and Radio Dealers and covers the
design and construction of:-

Seven Transistor Superhet.
Five Waveband Receiver using Transistors.
Eight Transistor Receiver with R.F. Stage.
Ten Transistor Communication Receiver for All Bands.
Four Waveband Converter.
144 Mc/s Converter.
136 Mc/s Satellite Receiver,
D.F. Receiver for Sailing Boats.
Design of Short-wave Aerials, etc.

t -&"
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BABANI PRESS
ELECTRONIC

BOOKS
Now available Book 1

The f i rst  and only complete handbook at pre-
sent avai lable of Transistor Equivalents and Subst i-
tutes. Contains more data on many thousands of
Bri t ish, U.S.A.,  European, Japanese transistors
and their  interchangeabi l i ty.  Covers al l  the CV
types produced in the U.K. with their  commercial
equivalents. Easy to use and clear ly pr inted with al l
t ransistors l isted in numerical  and alphabet ical
order.  Get your copy nowl

BABANI PRESS

"The hand book of
Tra nsistor Equ iva lents

and
Substitutes"

by B. B. Babani

Size 7" x 41"80 pages
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No.
56.
57.
58.
96 .

1 00.
103.
104.
121.
123.
126.
129.
1 38.
141.
143.
1 46.
147.
149.
150.
1 56.
1 57.
160.
1 6 1 .
163.
165.
168.
170.
171.
173.
174.
175.
176.
177.
I 78.
179.
181 .
1 83.
184.

BERNARDOS AND BABANI PRESS RADIO BOOKS

Radio Aerlal Handbook
Ul l ra -shor twave Handbook. . .  13P

Radio Hints Manual . . .  13P

Crystal Set Construction 8P

Price
13p

I
j

I
I
,l
fl- , 1

I
. l

I
I

I

A Comprehensive Radio Valve Guide, Book 1

"Radiotolder A". The Master Colour Code Index lor Radio and Televlsion

Three Valve Receivers
A Comprehensive Radio Valve Guide, Book 2

Radiotolder F". The Beginners' Push.Pull Amplifier

Boys' Book of Crystal Sets and Simple Circuits , . .

Universal Grarn-Motor Speod Indicator

How to Make F.M. and T.V. Aerials, Bands '1, 2 and 3
Radio Servicing for Amateurs
A Comprehensive Radio Valve Guide, Book 3

High Fidellty Loudspeaker Enclosures
Practical Tape Recording Handbook
Practical Stereo Handbook
Practlcal Radio Inside Out . . .

Transistor Circuits Manual, No. 1

Reslstor Colour Code Disc Calculator

3op
3op
25p

3op
lop
1op
3op
lop
18p

8p
18p
20p
3op
3op
30p
2op
25p
15p

15p
3op
15p

A Comprehensive Radio Valve Guide, Book 4

Coil Design and Construction Manual
Radio, T.V. and Electronics Data Book
Transislor Circuits Manual, No- 2
Hartley on Hi-Fi. Book 'l-Radio Tuners

Transislor Circuits Manual, No. 4
Transistor Circuits lor Radio Controlled Models

Super Sensitive Transislor Pocket Radio

Pracl ical Transistor Audio Ampli f iers, Book 1 .. .

Transistor Subminlature Receivers ...

Transistor Test Equipment & Servicing Manual

Manual ot Translstor Audio Amplifiers
Modern Transistor Circuits lor Beginners ...
A Comprehensive Radio Valve Gulde, Book 5
Transislor Circults Manual, No. 5 ...
22 Tested Circuits using Micro Alloy Transistors ...
How to Receive Forelgn TV Programnres on your Set by Simple Modifications
Tested Transistor Circuits using Professionat Printed Circuit Modules. Transistor

Circuils Manual No. 3 2op
3op185. Tested Shortwave Receiver Circuits using MAT's ...

186. Tesled Superhel Circuits for Shorlwave and Communications
Rebeivers using MAT's

The TSL Mark "4" Valved F.M. Tuner and its Construction

Construction ol the B.H. High Fidelity "14" watl Audio Amplifier

Practical Car Radio Handbook
Handbook of Radio, T.V. and lndustrial tubes & valve Equivalents 30p

ABC's ol Magnetism .. .  30P

ABC's of Missl le'Guidance .. .  30P

40p
20p
2op
25p
25p
4op
4op
3op
3op
25p
25p

3op
2op
1op
40p

187.
1 88.
1 9 1 .
1 96.
501.
502.

1op
1OtlEngineers' Relerence Tables


