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BRAND NEW AM/FM (V.H.F.) RADIOGRAM
CHASSIS AT £13.13.0 (Carriage Paid)

A.C. ONLY. Chassis size 15 x 6} x 5}in. highs New manufacture. Dial
144 x 4in. in 2 colours. predominantly gold.

Pick-up Ext. Speaker. Ae. E., and Dipole Bockets. Five push buttons—
OFF, L.W., M\.W. F.M.and Gram. Aligned and tested. O.P. Transformer.
Tone Control. 1000-1900 M.: 200-500 M.: 88-98 Mc/s. Valves EZ80 rect.;
ECHAL, E1'89, EABCS0, EL84. KCU85. Negative feed-back circuit.
Bpeaker and Cabinet to fit chassis (table moiel), 4718 (post 5/-).

10 x 6in. ELLIPTICAL 8PEAKER. 25/-, to purchasers of this chassis.
TERMS: (Chassis) £3.10.0 down and 5 monthly payments of £2.4.0
Cheap Room Ihpole for V.H.F., 12/8. Feeder 8d. yd. Circult diagram 2/8

PUSH-PULL
AMPLIFIER £5.5.0
{6/- Carr.}

Brand new 200/240 A.C. mams.
Bass, treble and vol. controls.
With valves EZ80, ECC83 and
2.EL84 giving full 8 w. Chassis
12 x 3} x 34in. With o.p. trans.

3 for 2-3 ohm speaker. Front pane|
(normally screwed to chassis) may be removed and used as “'Nying panel”
Btereo version 2 x 4 w., same price. Fixed panel. Tone & Vol. Controls

SPECIAL OFFER
3-valve Amoplifier on chassis as for Push/Pull amplifier above. 2 concen-
tric controle for onfoff, volume, bass, treble. EZ80, ECC83 and ECL82.
Mains and vutput transformer—3 obm. 200-250 v. A.C. input. Suitable
for guitar, telephone amptitier (pick-up coil required, 12/~ extra), record
player, microphone, etc., etc. 8pecial ofter while stocks last, ONLY
£3. (6/-. P. & T

TAPE RECORDER AMPLIFIER

Type TR3. Fully built, high gain, low
uoise, printed circuit. Attractive grev
and goki front panel 13 x ljin.
Height 5}in. overall. Front to back
biin.  Vol. and on/off tone. Mike
radio and ext. speaker Jacks. Valves
magic eye, ECC83, ECL82, EZS80.
Mains trans. Ready to boit to B.8.IR.
Deck. Complete with switch wafer
wired. Qur Price ON1Y £6.15.0 (6/-
Packing and Carr.). Also available for
Collaro Deck at 5/- extra.

' NOTE THESE LOW PRICES
6-TRANSISTOR KITS AND SETS

All brand new parts. Rexine and Vynair Cabinets. Different colours.
Ali holes drilled in printed circuit boards. Full M.W. and L.W. coverage.
Car aerial socket. Alignment service, 17/8, inc. return post. All parts
anpplied separateiy. Bullt in 2/3 hours. 500 mW. output. Hooklet
2/6, refunded on purchase of kit.

SUPERHET CIRCUITS
THE ‘“SCALA” \ THE “MILAN"

ugeala® Kit £4.10.8.  (Post 4/-). | “Milan” Kit £5.17.6.  (Post 5/-).
Bize 8) x 2 x 5lin. high an:d 83in. Size 9 x 3% x Tin., 8 x 2}in. speaker;
speaker; or fully Luilt £7.10.8. | or fully built £8.

100 mF. + 200 mF. ELECTROLYTIC. New 275 v. (350 v. surge).
din. x 13in. dia.. 5/- each. (Post 1/-).

ALL 1TEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TESTED BEFORE DESPATCH.

Terms Available on Items over £5. 8end 6d. (stamps will do) for 20-page
illustrated catalogue. Delivery by return ( 1.0.D. 2/- extra.

ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS

GLADSTONE RADIO

«SGALA", CAMP RD., FARNBOROUGH, Hants

} Farnborough 3371 CLOSED SATS.
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\\\ VOLTAGE CURRENT < .
\\ W Set left-hand or right-hand  Set left-hand or right-hand 2
e N pointer to appropriate Resistance  pointer to appropriate Resistance v % -~
NOey (kilohms or ohms)onscale B. Read  (kilohms or ohms) on scale B. Read -5
~ Y off Voltage on scale B above appro-  off Milliamps on scale A below $ =
~ priate Milliamps on scale A. appropriate Voltage on scale B. 2 -
~
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\\‘\/ ~a TO FIND RESISTANCE TO FIND POWER (WATTS) < < -
g Rotate scale A to bring Milliamps in  Set pointer to Voltage on scale B. D B
-~ P p g 2
E= line with Voltage on scale B. Read off Read off Watts on scale B above Milli- =4
~ Resistance in kilohms or ohms atappro- amps on scale A. Use the right-hand 22—
~ priate pointer on scale B. pointer for Watts ; the left-hand pointer f,,
= for Milliwatts. 2
fir Typical examples are given on the back of this calculator




TO FIND VOLTAGE V=IxR

Set kilohms at left-hand pointer, or ohms at right-hand
pointer. Read volts above the milliamps scale.

Example : 10 mA is passing through a 2 kilohm resistor.
Setfeft-hand pointer to 2 (kilohms) ; reading off 10 (milliamps)
on Scale (A) gives the voltage drop as 20V (Scale B).

1=¥Y

TO FIND CURRENT R
Set kilohms at left-hand pointer, or ohms at right-hand
pointer. Read current below volts. ’

Example : 30 volts is dropped across a 300 ohm resistor.
Set right-hand pointer to 300 (ohms). Reading down from
30 (volts) on Scale B, the current is shown as 100 mA.

TO FIND RESISTANCE R %
Set volts above milliamps and read either kilohms at left-
hand pointer or ohms at right-hand pointer.

Example : Current is 20 mA and voltage 60 V. Set Scale A
so that the 20 (mA) is lined up with 60 (V) on Scale B.
Reading left-hand pointer gives resistance as 3 kilohm.

TO FIND POWER (Watts) W=IxV or I’ R

Set right-hand pointer to volts (Scale B), when the wattage
is read off above the milliamps on Scale A.

Example : Voltageapplied is 250 V; current drawn is 20 mA.
Set right-hand pointer to 250. Reading above 20 (milliamps)
on Scale A, gives 5 (watts) on Scale B. To find milliwatts
proceed as above but use the left-hand pointer.

OHM’S LAW MEMORY AID

The relationship between voltage (V), current (I) and
v resistance (R) is given at a glance in the left-hand triangle. W
Wattage (W), current and voltage are similarly indicated in

I R the other triangle.

Place finger over the unknown factor and the formula is given

4

by the relationship of the two uncovered characters.



- o] OHMS [ KILOHMS
SCALE ‘A|SCALE'B'| pGINTER | POINTER | WATTS

PRACTICAL WIRELESS Ay

pA mYy Ohms Kilohms
pA Volts Kilohms Megohms —=— 1,000
i A kV Megohms x 1
Ohm’s Law Calculator N Ghms | = 1,000
fOI" d. C. CirCUitS 40 mA kv Kilohms | Megohms x 1.000

| Volts Ohms x 1,000

(Presented Free with
‘Practical Wireless’
October, 1963)

To extend ranges, set
or read as above
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N N H mA k¥ Kilohms Megohms x 1,000
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RS.TI. VALVE MAIL ORDER CO.

2ila STREATHAM ROAD, MITCHAM, SURREY.

All Valves Brand New and Fully Guaranteed — Obsolete valves a speciality.
Quotations given on any type not listed. Send S.A.E.

Special 24 Hour Express Mail Order Service

AC2/PEN ECCSS 716 |EYB3 126 | PCC85 916  TDD4 (216
1976 | ECC88 12/6 |EYB6  7/- | PCC88 126 | TDDI3C
AC2/PEN ECCO  3i- | EYSI 31 } PCCEY 816 17/6
DD 2. | ECFBO 7/6 | EZ35  6/- | pCF80  91. | TH4l  20/-
AC/TP 29/. ECF82 8:/6 |EZ40  7'- | pCrg2  71- | TYS6F 1276
AC/VPI-S$-7 | ECH3 216 |EZ4l  7'- | pCFg4 1216 UIO 9l
IS/- | ECH21 21/ | EZ80 6/- | pCFBE 1216 | UI2 9l
AZI 15/ |ECH3S 10/- |[EZ8I  6/- pClg2 9. | UI4 9l-
AZ3l 13/6 |ECH42 916 |EZ90  S/- | pCle3 or. | U22 8/
B35 9!~ 'ECH8I 716 [EII48  20. | pClg4 71. | U24 20
CIC  10- |ECH83 8/6 |FC2  I5/-  pCLgs i |U25 100
CCH35 20/- | ECLBO 7/6 | FC2A 17/6 | pClge 126 | U26 0.
CL33 1216 | ECL8I 10 FC4 IS | ooy jore | U3 91.
CYI  IS- [ ECL82 976 | FW4/500 9/ | penypy |70s | U35 1716
CY31 10/~ | ECL83 1016 | FW4/800 9/- | el iDp VE Y 1)
D77 4. | ECL86 916 | GZ30 1076 | 2206 | U47 it
DAC32 976 |[EF6  21- | GZ32 10/6 | pepyava Uso 7.
DAF9I %6 [EF9 21| GZ33 1913 | 1716 | US2 4.
DAF96  7/6 |EF22 14/~ | GZ34 1318 | pen3ec u76 76
DCC90 12/6 | EF36  4/- | GZ37 1913 | 201 | U783 a16
DF33 916 |EF37 8- | HABC80I0/- | penyas for | UI4S 1076
DF9t  4/- | EF37A 8- |HL4l 8- | pENaspD | UIST 1316
DF92  7- ‘ EF39 4/ | HL4IDD 8/6 | 250, | U2SI 18
DF9%6  7!6 | EF40  15/. | HL92 816 | penase 5re | Ui IS
8H6; 3; e;g lgr- HLI3IDD | pEN4s3DD | U282 1976
H7 - | EF4 . | VELTI Y 8
DK32 Il/~ | EFSOA  3/6 | HN309 25/- PENDD420% U329 IS/
DKSl  6/- | EFSOE 3/ | IW4/350 10/- 207, | U339 1316
DK92 716 | EF80  5/- | IW4/500 100 | o 30 |g,” | U403 10/
DK96 7!6 | EF85  5i. | KT33C 8- Pl3e 126 | U404 ton-
DL33 8% EF8s 8- | KT36 17:6 |FH3e 1276 | Usol  19re
DL35 10/- [EF89 9. | KTsl 916 T | UABCS0 7!-
DLOI 8- |EF9] 41 | KTes 15 | PLBI  91- 1 (GE™ gy
DL92  6/- | EF92  4f- | KT76 lor- {PL82Z  8I- | Hp ™ o0
DL93 7~ |EF9s . (KT8l us. FL83 W6 ggcy arg
DLo4  7/- | EF98 10 | KTwel 8- | [-o8 8" | UBcCsl 10
DL96  7/6 | EFi83 1076 | L63 si. | P- | UBFS0  8/-
EASO  2/. | EFI84 1076 | LNIS2 87- | PM24M 1316 | jprag 714
EABC80 5/- | EK32 876 | LN309 1176 | PX4 150 | jg(3] 201
EAC9| 4/- | EL3 2176 | LZ319 1216 | PX25 25/ | yecgy fjrg
EAF42 976 |EL32 416 | MKT4 1716 (PY31  15/- [ GCcgs 718
EB34 206 |EL33 10/~ | MS4B 17/6 | PY32 126 | crag 1ag
EB4I §/. | EL34  14/- | MVS/PEN PY33 106 | ycpz) 200
EB9l 4/ |EL3S  10/- J7/6 | PY8O 716 | CHs2 ‘a6
EBC3  21/- |EL37 176 | MVS/PENB |PY8} 76 | Gcpig) 1.
EBC33 4/6 |EL38  17/6 | 1776 | PY82 69 lucisz 916
EBC4l 876 ’ EL4l 976 |MUI4 9= | PYB3 Bl | [Cig3 g3/
EBCBI 10/- | EL42 976 MX40 15/- | PY88 100 | ™™ “gp0
EBFBO  8/- | EL8I 1276 NI8 8. | PYBOO 10/~ | gy g
EBFE3  B/- | EL84 619 | N7 147. | PZ30 IS/~ | pgg 71
EBF89  8/- | EL85  10/- | N78  22/6  QS95/10 10/- | yrgs 716
EBLI  21/- | EL90 8/6 | N108  I5/- | QSISO/IS UF86 1216
EBL2I 20/. | ELSI 4/- | N303  18/- 107- | yFgy 676
ECC35 8. | EL95 1076 | N339  30r- | R2 107 | Ui 49 8/.
ECC40 |5/- (EMBO 876 | N369 106 RI6 176 | 44  20/-
. |EMBI 86 | OD3 5. [RI9 16~ | Ut4s 1476
ECCBl 5. lEmMa4 916 | Oz4 5% |R2D 18- (las 16
ECC82  SI. | gmgs  or- | P2 10/- | SP4! 376 |ULBS 716
ECC83 7/- | EYS|  7/6  PABCSO I3/~ | SP6I V6 | UMBO 1076
ECC84 8/6 (EYBI 86 | PCC84 8- | T4l 1si. LuRIC 18-

COMPLETE VALVE

METAL RECTIFIERS

RMI 716 14A86 231- 16RD 2-2-8-1  12/- (FC142)
RM2 8- 14A97 26/- I6RE 2-1-8-1 10
RM3 {0+ 14A100 28/- IBRA I-1-8-1  5/-
RM4 1776 14RA 1-2:8-2 24/- (FC301) I8RA I-1-16-1 7/~ (FCI16)
RM5 1976 14RA 1-2-8-3 25/ (FC31) I8RA 2N-1-8-| 2.
16RC I-1-16-1 10/ IBRD 2-2-8-1  16/- (FC124)
TERMS OF BUSINESS C.W.O. or C.O.D.

4/2 PACKING CHARGE ON ALL C.O.D.

ORDERS.

POSTAGE 6d. per VALVE

L UU6 176 | 6ABGT 1316 |
Uus  15/. | 6ACT 6/~
uu9 716 | 6AKS  SI.
UYIN 12/6 | 6ALS  4/-
uY2l 15/6 | 6AM5S  5/-
uY4l 716 | 6AM6 4l |
uY8ss 676 | 6AQS 616 |
VMS4B 12/6 | 6AT6  6/-
VP4 IS/ | 6AU6 91
VP4A  IS1. | 6B8G  3/-
VP4B IS5/ | 6BA6 6/~
VRI105/307/- | 6BE6 6/-
VR150/307/- | 6BG6G 15/~
w6l Il | 6BJ6 6/-
W76 5. | 6BQ7A 1276

| w77 4l. | 6BR7 1076
w8l 6/- | 6BS7 1216
w8IM 6l | 6BW6  8/-
X4l 2216 | 6BW7 8-
X6I1M 10/ | 6C4 316

| X65 126 | 6CSGT 8/«
X76 1216 | 6C6 66
X76M 126 | 6C9 1216
X78  26/- | 6CD6G 2716
X79 409 | 6CH6 10/~
X81 10/- | 6CW4 16/«
Y6! 10/- | 6D2 4/-
Y63 10/- | 6D6 576
Z63 716 | 6E5 10/-
266 10/~ | 6FI 1076
277 4. | 6F6 6/9

‘ Z152 Sl | 6FI2 ar.
0z4 5/. | 6FI3  107-

| 1A7 1. | 6F14  l0/-
1CS 10/- | 6FIS 1216
1D5 8/6 | 6F19 1216
1D6 10/ | 6F23 1076
IH5 916 | 6F25 1676
L4 5. | 6F26 1376
INS 976 | 6F33 56

[ IRS 6- | 6H6 2/.

[ 154 8- | 615 5/6
1S5 516 | 615G 416

‘ 1T4 al- | 6JSGT  S/-
fUS 519 | 6)7 76

sz 2216 | 617G 5/
3A4 5. | 6JIGT 716

| 3AS 1076 | 6K7 716
3Q4 8. | 6K7G_  2!-
3QS 9/. | 6KIGT 716
354 6/- | 6K8 976
3va 71- | 6K8G_ 5I-
5U4 4. | 6K8GT 976
5V4G 719 | 6K25 1716
5Y3G 516 | 6LI 10/~
SY3GT 66 | 6L6 716
5Z4G_ 916 | 6L7 107-
5Z4GT 1216 | 6LI8  10/- |

| 6A7 9. [ 6L19 _ 15/-

'6A8BG  B/6 ' 6NTGT 976 '

Tel: MITcham 6202
Open Daily to Callers

6P25 106 | 12Q7GT 676
6P28 _ 1276 | 125A7 816
6Q7 Y 916 | 1257 Bl
6Q7G_ 616 | 125K7  6l-
6Q7GT 816 | 12507  8I-
65A7 7. | 125N7 10!-
65C7 86 | 125Q7 l2
65F5 107~ | 14H7 1O/
65G7 76| 14R7 IO/
6SH7 6l | 1457 16/
6517 66 | 19AQ5 8/-
65K7 _ 56 | 19BG6G 15/
6SL7GT 6/~ | 20D1  lo/-
6SN2GT 5/6 | 2002  211-
65Q7  B6 | 20F2 1776
6UIGT 10/ | 20L1 2276
6USG  7/6 | 20P IS/
6V6G_ 416 | 20P3 241
6V6GT 8- | 20P4  20/-
6X4 46 | 205 20/
6X5G_ 6/ | 25A6 . 8I-
6X5GT 8/6 | 25L6 81
6/30L2 10~ | 25Y5 8/
785  12/6 | 25YSG 81
786 101 | 2524 76
787 816 | 2525 - 8L
7Cs 8- | 2526 816
7C6 Bl | 275U 1976
7D5 15 | 30C1  91-
7D6 15/ | 30CI5 1276
708  I5/- | 30F5 (0.
TH7 6 | 30FLI 1076
7R7 100 | 30LI 816
757 1o | 30L15 M-
7Y4 66 | 30P4 I8l
8D3 4/ | 30PI2 lor
9BWE 1216 | 30PI6 91
10CI 1216 | 30PI5 1776
10C2  §7/6 | 30PL1 11'6
IOFI 10/~ | 30PLI3 1176
I0F9 1216 | 30PLI4 1676
IOLDI1 IS/ | 35A5 15/
IOP(3 15/ | 35L6GT 8/6
IOPI4 190 | 35W4 716
I1DS 236 | 3523 .Jsi.
12A6 616 | 3524 716
I2AH8  9'. | 3525 816
12AT6 716 | 4iSTH 2216
12AT7 51 | 42 12/6
12AU6 1716 | S0C5  lo!-
12AU7 5/ | 50CD6G

12AX7 I 30/-
12BA6  7/6 | 50L6 'BI6
12BE6 716 | 75 8/.
128H7 lo- | 78 76
12c8_ 816 |80 9.
1216GT  4/- | 85A2° 1216
12)7GT_ 816 | 1858T 301-
12K2GT Sl | 807A ' 61-
12K8GT l0/- | 8078 . 51-

LIST FREE WITH ORDER

BRAND NEW TRANSISTORS
0OC44 6/ 0C74 6/ OoC8ID = 6!-
OC45 7!- OC75 6/ OCs2 8/-
OC71 51 oC77 6/~ oce2D | 6!-
OC72 8/ ocCsi 6/-

SILICON RECTIFIERS
400 volts 350 mA 8/- each

SETS OF VALVES
IRS, 1S5, IT4, 354,3v4 ... ... ..
DAF91, DF91, DK91, DL92, DL94
DAF96, DF96, DK96, DL96

Set of 4, 191~
Set of 4, 19/-
Set of 4, 26/6

>
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SURBITON

PARK
FOR POST HASTE—POST

RADIO LTD.
FREE SERVICE

MARTIN RECORDAKITS

HALF TRACK QUARTER TRACK
B.8.R. TD2 Monardeck. Latest model, 5iin. spool.. £9.9.¢ B.5.R. TD2. Marriott beuds, L series, .. .... £11.11.0
Depogit £1.0.0 aud 9 monthly . ........... Deposit £1.4.0 and 12 umnl.hly
Tape Amplifier for B.S.R. Deck, printed circuit ready wi Tape Amplifier, as over, but quaiter-track. £9.9.0
ECC83. ECL82, EMS85 and EZ80. Complete wlth all Deposit £1.0.0 and 9 mouthly.
plugs, sockets, paneis knobs etc. The whole ampuuer Case, two-toue grey with speaker, .
mounts on to the deck making a seli-contained unit, £8.8.0 Cemplete Kit, with tape and mxcmuhone
Deposit £1.0.0 and 8 monthiy. . . Depuslt £2,10.0 and 12 monthiy
Case with 7 z 4in. speaker, two-tone grey £4.4.0 Collaro Studlo Deck, Marriott X series heads.
Complate Klt as above. with Tape and Dﬂcrophone £22.0.0 Deposit £1,17.6 and 12 wonthly.,
Deposit £2.4.0 and 12 montbly.. . .......... ... Tape Amplifier, as over but quarter track......
Collaro Studio Deck. Very latest modei, 3 vpeeds, 7in sp0ois. . £10.18.8 Deposit £1.7.0 and 122 wontbly.
Deposit £1.2,0 and 8 monthly ..... Case. with speaker. two-tone grey. ...,
Tape Amplmex for Studio Deck. witb ready wired printed clrcurt. Compiete Kit, with tape and microphone. .. .......
control and iuput panels, mains and oulput Lransiormers. Deposit £3.10.0 and 12 monthly ... ... ...... 82182
kuobs, plans, screws etc., EF88, ECC83, EM84, EZ8I Tape Pra—nmpllyer tor Coliaro Siudio Deck, with power suppheu.
and 2-FEL84. 3 watts output. ‘Magic eye, Radlo and EA*C! L82, £280 and E333. Radio and Mic socketa.
Mic., inputs Ex L/8 socket, Tone and Monitor coutrols. x|ve- un equallud Dulput of 400mV
Can be used as amplitier B 08 b B Halt Trnck . £8.8.0
Depoait £1.4.0 nnd 12 monthly . .. 19/- S
Cage lor above, with ® 1 5in. speaker, two-tone grey . r £5.5.0 Quarter Tnck £0.9.0
Complete Kit. with Tape and Micropbooe. . £29.0.0 beposit £1.0.0 au
Deposit £2.18.0 and 12 monthly . TAPE HEADS
Building instructions available st 2/6 each kit (nhmdsd il kn bourbt). M.8.5. Quarter track Record/Playback and Erase Set.
Bradmat'c Half track ﬁecordll’uvback hr;dFomy .....
Bragmatic Halfl track Record/P ayback and Frase so 8t
JASON F-M- Tu N E Rs Collaro pressure pai for third head positlon. . a -
FMT1, complete with 4 EFS1 valves . ... 28128 Brevell Mk, 5 Series 2 4-speed eeuk bali track . . £32.11.0
Deposit £1.0.6 and 6 montbly il i o et 2261000
FMT2, less power, complete with 4 FPBO valves 7.17.8 ol -4 De f:’iz ;‘ép‘l; "d ll'z m“t.’l;lw e
Deposlt £1.0.0 agd 7 wonthls . ......... 2 post .12.0 au woutbiy.....
FMT2, 'lu: power, comhpiete with 4 EV80 and | EZ80. £9.15.0
il T Deposit £1.0.0 uudhs monthly.........
T3, Fringe cowplete with vaives. less power £9.12.8
Deposit £1.0.6 aud 9 mouthiy. RADIO TUNERS
LA, mglem:r’fo‘m l:l:'; ;l:o‘:zltlh‘;lv £11.10.0 Armnrung ’MC l‘ EHI ll’ﬂ’i‘n.‘ll' lu;lf pov:red voaee. 812190
JTV/2, switcbed F.M. sod TV sound, eelf ! £15.7.6 . Y B T
o e T80 and 1 o rmrong Bt £ ARl i j
oury IL, as JTV/2 bot less power, all valves, . RRE e R e TRoAl RIS Chas it Daatsi
Degosit #1.4.8 and 8 modthly. .. ... Armluongou::ﬁ:)s A Nln(:‘u"u! e3&4!0 chassis bm treble )
Lastrustion book s included 1a a1l Kits, bos otberswise /8 knd 3/8. . Denooit £5.8.0 atid 12 mioni. ISR % TR 1) o
Ar Jubilee Mk. 2 AM /F.M. push pull outpm. -tue... 1B,
AMPLIFIERS (MONO) eposit £2. wa.nd l‘Zmom.hly ..... {3 ant Hamn £2.6.1
Armstronz Stereo 55 AM. Radio chassls, with stereo gnun £29,18.0
Linear L45 2 watt, 3 valve. . ... ...c...ou0uenn £5.19.8 Deyosit £3.2.8 aud l‘Z DOULAIF . o oveeeesanenns 2.9
Lineat Distonic, 12 wati, suitable Mic. or Gultar b . £12.12.0 Armstrong Steren 12 Mk, 2 A M./P.M. Radio chawn. stereo ur..m
Deposit £1.7.0 and 12 monthiy. .. ... - and push-pull output stages....... 5 £40.5.0
Lisear Conoord, 30 watt, ideal Gutar atp., wiih case, . ... £18.0.0 Deposit £4.0.6 and 12 wmonthly .. ...
Depoait £1.16.0 snd 12monthly . ............... Brass escutcheon availabie for AF208 anc Jubliee Mk e
Dulei GAS, integrated awp. and P.A., b watt, RCLSE valve £13.2.8
Deposit £1.8.6 and 121000tBIY . ... \.svenne
Duloi DPA15, 15 watt with 2 valve pre~ump,.,,., 225.4.0
Deposi £2.10. sad 12 mouchly NE AN GRAMOPHONE UNITS
-Fi Major with pre-smj Guitar or Mic,........... £1518.9
WWMD“I)“"' g‘lj 1’; 3 .u.ﬁ’ f; m:mmy or ‘?. L k Garrard SRPlo with QCB cartridge, Mono. sindle player, , MS_.D.ll
Leak TL/12, 10 watt Muin awp. only. . B.5.R. UAl4 with TCS cartridge, Mono 4 speed chaoger, .. £6.19.8

Deposit £2.0.6 snd 12 mont.
Leak Varislope 111 pre-amplifier sus an
Deposit £1.11.8 and 13 wonthly . L.is e
Quad, 156 watt Majo awpliieronly .. .......
Depoait £2.5.0 and 12 wonthly
Quad pre-amplitier, Mono. 7 -
Deposit £1.19.0 and 12 rnon!nlv ................

AMPLIFIERS (STEREO)

Deposit £1.0.0 and 6 monthly., .........
Garrard Autosiim, Mouo QU3 cartrldye. Y speed chnuger

Deponit £1.0.0 aud 6 wouthiy,
Gurrard AT8 Autoslim de Luxe, GCS Mono drl.ndge

Depost £1.6.86 und 9 mootbly. . ...
Puillps Aulols Brereo cartridge. will chanye 710, records

Yepost £1.7.0 amed 12 montbly. ... ...l
Deces Dornm Arm aod Plug-in Shell. ... ..
Deoca DeramTransoription Cartridge.
Deces Derans Auto Cartridge
Goldriog GL58 with urm, less
eposit £1.12.0 aud 1

Dulei AC202, In'egrsted g Wi v - o b Bembrod - e 5| 120210

Deposit £1.7.0 and 12monthly ..., .. £ Goldring “88' Travsoription. po st . .. 217.14.0
Duloi GAS05 Integrated poalt £1.19.0 and 1¢ luom.my

Deposit £2.0.8 and 12 monthiy, Goldniug GLM)L a» (1L3R but less pick-uy arm. . .. £18.1.7
Rogers Cadet Mk. £ with pre-amplitier, 4 ECLS6 valves £26.15.0 Deporit £1.7.7 aud 12 monthiy, .8

Deposit £22.13.6 and 12 wouthly. £22.4. Garrard 4H/ IT with Mono (3C8 cartriduee., . = ..., $317.00
Leak Stereo 20 Main smplifier, . b £30.9.0 Deposit £ 0 und 12 momthiy. . ... .0.0oiaunn B2

Dieposlt £3. 4.6 and 12 ‘mont 22103 Garrard le ‘l‘ypa «A™ T anscription nulochnnger Mooo ucﬁ . £19.14.9
Leak Varislope 111, stereo pre-amplifier. 3 225.0.0 Deposit £1.19,8 and 12 mwomihty, _..... ex e

Deposit £2.10.0 and 12 month .82 Garrard 301 . . $20.12.2
Quad 22 Stereo Control Toit Loo. £25.0.0 l)epml\ £2.3.2 and 12 montbly. ..

Deposit 22,100 and 17 momhlv 221, Garrard vﬂl Strobe £22.0.0
For Quad Main Amplifiers see Mooo section & Depoxit 22,

LOUDSPEAK ERS
Goodmans Axiette 8. .. . 25567 3 210.7.0
Goodmans Aziom 10. . -
- Boodmans Axiom 301 .. £14.10.0
Goodmans S5K/20/XL . Deporit £1.9, and 12 wonthly . .4,
‘Wharledale Super 8/RS/DD Whar'ednle WI12/EG 12In. 15 watt Guitar speaker . 210.10.9
WERIRI0LE ISE. Whartete e TS IDD 10in. wigh nasity Ghit. 7 10180
e S e ° harte nle uper 10/ n. high quaity .18,

R.T.C. 12in. Unit, 16 wait... Trepos: £1.4.8 and 12 100ntbiy
R.T.C. Hi-Fi Master. £8.8.0 Wharleda'e RS/lQlDD 12in. 156 watt Hi- £11.10.0
Goodmans X0 5000 crou-over £1.19,0 Deposit £1.7.8 and 8 monthly ..

48 SURBITON ROAD, KINGSTON UPON THAMES, SURREY

Escablished over 30 years
We pay all postage and insurance.
Hours: 8 a.m.-6 p.m. (1 p.m. Wednesday).

Telephone KIN 5549
All orders despatched same day.
We do not close for lunch.

Money refund guarantee
Open all day Saturday

WWW americanradiohistorv com



www.americanradiohistory.com

October, 1963 PRACTICAL WIRELESS 4715

INCREASE :
TELEVISION

' KNOWLEDGE NI

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

CHOO3E THE RIGHT COURSE FROM:

RADIO_AND TELEVISION ENGINEERING, THERE IS AN Ics COURSE FOR YOU
ol SERVICING RarPlS,  AND Whether you need a basic grounding, tuition to come
%r}iz(r)) Nslzgélss,C %HF/E¥E%§GINEERING, ELEC- plete your technical qualifications, or further special-
MP AND PROGRAM- ised hel u with a course
MING, 'ELECTRONIC TECHNICIANS, el ké’o‘ﬁled’ff’ tle(ést e
SERVOMECHANISMS, TELEMETRY, COLOUR Indatvicually adapted to your requirements.
TV, INSTRUMENTATION, AND PRINCIPLES There is a place for you among the fully-trained men.
OF AUTOMATION, They are the highly paid men—the men of the
ALSO EXAMINATION COURSES FOR: future.  If you want to get to the top, or to succeed
. . ) in your own business, put your technical training in
A.M.B_n't.I.R.E.; City and Guilds Telecom. our experienced hands
Technicians, C. & G. Radio and T.V. Servicing p . g q 9
(R.T.E.B.), and P.M.G.’s Certificates. C. & G. ICS Courses are written in clear, simple and direct
Radio Amateurs’ Certificates. language, fully illustrated and specially edited to
LEARN AS YOU BUILD facilitate individual home study. You will learn in
. . ) the comfort of your own home—at your own speed.
Practical Radio Courses: Gain a sound knowledge of The unique ICS teaching method embodies the
Radio as you build YOUR OWN 5-vajve superhet : 2 ] i
radio recéiver, Signal Generator and High-quality teacher in the text; it combines expert practical
multzte§ter. ?z the end of éhc coursle you have experience with clearly explained theoretical training.
Tee pieces of permanent and practical equipment i iti
and a fund of personal knowledge and sk(ill\ll.lp ICnS Let ICS help Y OLRRLO) develoP )OUI-. amBitions
Practical Radio Course opens a new world to the and ensure a successful future. Invest in your own
keen Radio amateur. capabilities.
FILL IN AND POST THIS COUPON
TODAY
You will receive the FREE ICS Prospectus listing the
examinations and ICS technical course in radio, television
: , and electronics. PLUS details of over 150 specialised
YOUR [ subjects.
.: .-—-———————————————-——,—l
CAREER |
: | PLEASE SEND FREE BOOK ON .
- AN | NAME S !
i |
| ADDRESS » |
i |
I i I
INTERpARID Y. [-EREsPONBENCE SCUOOLT - LONDON I
b 1 occupaTiON . AGE
g1 INTERNATIONAL CORRESPONDENCE SCHOOLS I
I Dept. 170, INTERTEXT HOUSE, PARKGATE RD, London swii |
| 10.63 |
[}

"
AN ey SED SED SED SED SED SED SED S SRS SED SED mes GRS IND IND NN SRS Smn S ey
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PORTABLE TRANSISTOR RADIOS
BACKED BY SUPER AFTER SALES SERVICE

ROAMER SEVEN Hk. Ili

@ 9 stages—7 transistors and 2 diodes.

Covers Medium and Long Waves, Trawler Band and two
Short Waves to approx. 17 metres. Push-pull output for
room filing volume from rich toned heavy duty Sin.

5 WAVEBAND
PORTABLE OR
CAR RADIO
Amazing performance
and specification

Total cost of parts now only

speaker. Ferrite rod aerial for M & L waves and telescoplc
aerial for S Waves. Air spaced ganged tuning condenser
ensures wonderful station selection. Simulated hide
case with gilt trim and shoulder and hand straps.
Size 9 x 7 x 4ln. approx. The perfect portable and the
ideal car radio, (Uses PP9 battery available anywhere.)

£5.19.6 "

Parts Price List and easy
build plans 3!-.

PLISAR

*. .. amazed ot volume und per-
MELODY SIX |ame s
to my sxpeciations.”

8. G., Stockton on Tees.

@ 8 stages—6 transistors
and 2 diodes.

Our latest completely portable
transistor radio covering me-
dium and long waves. Incorpor-
ates pre-tagged clrcuit board,
3in, heavy duty speaker. top
grade transistors. volume con-
trol, tuning condenser, wave
change slide switch, sensitive
6in. ferrite rod aerial. Push-pull
output. Wonderful reception of
B.B.C. Home and Light. 208, and
many Continental statlons,
Handsome leather look pocket
size case, only 61 x 3t x 1{in. approx.. with gilt speaker grille and
supplied with hand and shoulder straps.

Total cost of all £4 9 6 P‘ii; [P
. L] -

parcs only

Parts Price List and
easy build plans 2/-

“Home  Light

at good volume.
Durham

TRANSONA FIVE

@ 7 stages—5 transistors
and 2 diodes.

Fully tunable over medium
and Lonf Waves and Trawler
Band. Incorporates Ferrite
rod aerial, tuning condenser.
volume control, new type fine
tone super dynamic speaker,
etc. Attractive case. Size 6t x
4} x 1iin. with red speaker
grille. (Uses 1289 Dbattery
available anywhere).

Totat cost of all
parts now only 42 '6
P. & P. 3/6.

Parts Price List and easy
build plans 2/-

[NEW!

TRANSONA SIX

@ 8 stages—6 transistors
and 2 diodes.

This is a top performance
receiver covering full Medium
and LongI Waves and Trawler
Band. igh-grade powerful
meagnet 3ln. speaker makes
listening a pleasure. Push
pull transformers for ample
ower” Ferrite rod aerial.
1any stations listed in one
evening including Luxem-
bourg loud and clear.
Attractive case in grey with
red grille. Size 63 x 44 x 14in. (Uses
PP4 battery avallable anywhere).
(Carrying strap, 2/- extra).

Total cost of alt 59 ,6 (2 &3&

parts now only

SUPER SEVEN

. @ 9 stages—7 transistors
and 2 diodes

Covers Medium and Long
Waves and Trawler band. The
ideal radio for home. car or
can be fitted with carrying
strap for outdoor use. Com-
pletely portable—has buiit in
aerial for wonderful recep-
tion. Special circuit incor-
porating 2 R.F. stages. push
pull output. 3in. speaker {will
drive larger speaker). 'S\ze
7F x 54 x 1#in. (Uses PPC bat-
tery available anywhere.)

Total cost of all £3 |9 6 P 38;6P.

parts now only
Parts Price List and easy build plans 2!-.

Radio Exchange Co.
27 HARPUR STREET, BEDFORD

Phone 2367 @ Opposite Co-op. @ (10— p.m. Sats.

Parts Price List
and easy build plans |!6

found in_only the most expensive
radios. On test Home. Light. Lux-
embourg and many Continental
stations were received loud and

@ 7 stages—5 transistors and 2 .
diodes.
Covers Medium and Long Wavesand T ="
Trawler Band, a feature usually lm "Hm 1
: m
clear. Designed round supersensi- -
tive Ferrite Rod Aerjal and fine tone
211n. mot ing coll speaker, butlt into attractive black case with red
i?::r};e)r grilie. Size 53 x 14 x 34in. (Uses PP4 battery avallable any-
4216

Total cost of all
parts now only

Parts Price List and

I
P. & P. 3/ easy build plans 116

ROAMER SIX

@ 8 stages 6 trans-
istors and 2 diodes.

Listen to stations
half a world away
with this5 waveband
&ortable. Tunable on
edium and Long
waves. Trawler Band
and two Short waves,
Sensitlve ferrite rod
aeria] and telescopie
aerial for short
waves. Top grade
transistors, 3-inch
speaker. handsome
casewithgiltfittings
Size 64 x 4% x 1Hn.

Parts Price List and

Total cost of all
parts now only £40 I 906 P. & P.3%6. easy build plans 31-.

All components used in our receivers may be pur-
chased separately if desired. Parts price lists and
easy build plans supplied free with sets of parts or
available separately at prices stated.
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A MULTI-PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT
FOR VOCAL AND INSTRUMENTALIST GROUPS

Eminently suitable for bass guitar and all other musical instruments

* bncorporating (wo 12in. heavy duty 25-watt Bigh flux (17,000 linex) londspeakers
with 2in. diameter gspeech coils, Designed lor eniciently handling full output
of amplifier at frequencies down 10 25 ¢.f.s.

s frequencies up to 17,000 ¢.p.s.

THE R.S.C. BASS-MAJGR 30 WATT GUITAR AMPLIFIER

* Dual Cone in second speaker reprodud

% Heavily made cabinet of convenient size 24 x 21 X Min. has an exceptionally
attractive covering in two contrasting tones of Vynair.
* For 200-250 v. to 50 c.n.s. A.C. mains operation.

% Four iack socket inputs and two independent vol. controls for simultaneous
conneetion of up to four instrument pick-ups or microphones,

% Scparate bass and treble controls providing more than adequate ““Boost” or
“Cut”,

* LEVEL frequency response throughout the audible range.

% SUPERIOR TO UNITS AT TWICE TUHE COST.

Send S.A.E. for leafiet.

OR DEPOSIT of £4.3.0 and 12 monthly
payments of £3.9.11.

39: Gns.

Carr. 1i/6.

R.S.C. JUNIOR GUITAR AMPLIFIER
5-watt high quality output. Separate bass

and treble “cut” and '‘boost controls.
Sensitivity 15 m.v. Two high impedance
inputs.  10in. loudspeaker. Handsome,
strongly made cabinet (size 14 x 14 x 7in.
approx.) finished in attractive and durable
polychrome. 200-250 A.C. mains operation.
£8 19 6 Or DEPOSIT £1 and 9 monthly
a *VY payments of £1. Carr. 7/6.
LINEAR

TREMOLO/PREAMP, UNIT
Deslgned for introducing the Tremolo effect
to any amplifier which is fitted with a
reserve power supply point for smoothed
H.T. and 6.3 v. A.C. L.T. This applies to
practically all amplifiers of our manufac-
ture. and to those of several other manu-
facturers. The unit plugs into power supply
point and any input socket of amplifier.
Controls are 8peed (frequency of interrup-
tions). Depth (for heavy or light effect).
Volume and Switch. Three sockets are for

R.S.C. SENIOR Guitar Amplifier

14 watt high-fidelity push-pull output.
Separate bass and treble
‘eut” and ‘‘boost” con-
trols. Twin separateiy g
controlled inputs so that
two instruments or
“‘mike'’ and pick-up can
be used at the same time.
Two loudspeakers are
incorporated, a12in. high
flux 14 watt bass unit.
and a 6 x 4in, elliptical
for treble. Cabinet is well
made and finished as §

Junior Model. Slze
approx. 18 x 18 x 8in.
onv 16 Gns. %y~

Send S.A.E. for leaflet.
Or DEPOSIT 37/- and
nine monthly payments of 37/-,

HEAVY DUTY LOUDSPEAKERS IN
SUBSTANTIAL REXINE COVERED

two inputs and Foot Swic';(I:th;Y 4 Gns-
NOW OPEN AT
DERB 26 Osmaston Road
THE SPOT

TRANSISTOR SALE. Mullard OC71 3/9,
0C45 4/11, OC44 4/11, OCT2 4/9, OC81 4/11,
OCI171 8/9, Ediswan XA101 3/8, XB102 3/9,
XA112 3/9, XB113 3/9, XB104 3/9, XCI1014A
3/9. Postage 6d. for up to 3 Transistors,

D.C. SUPPLY KIT. 12 v. 1 a. consisting
of a partially drilled metal case, mains
trans., F.W. Bridge Rectifier, 2 fuseholders
and fuses. Change Direction switch, vari-
able Speed regulator and circuit.” For
200-250 v. A.C. mains. Sultabte for Electric
Trains. Limitednumber availableat 26/11.

SELENIUM RECTIFIERS
BRIDGE

F.W. BR 24 v. 2amp. 14/9
6/12v. 1la. 3/11 24 v. 20 amp. 88/9
8/12v, 2a. 6/11 H.T. TYPES H.W,
6/12v. 3a. .. 9/ 150v. 40mA .. 3/9
6/12v. 4a. ..12/3 250v. 50 mA 3/11
8/12v. 6a. .. 15/3 . 60 mA 4/11
6/12v.10a. .. 26/9 250 v. 80 mA 5/11
6/12v.15a. .. 35/9 250 v. 250 mA .. 11/9
CONTACT COOLED. 250 v. 75 mA, F.W.
(Bridge), 10/11. 250 v. 50 mA. F.W.
(Bridge). 8/11. H.W. 250 v. 60 mA. 5/11.
I'll-l&'l I0-C\V:\'ll"€' A.’\II'IJI-‘[I(-:JRS. ‘
Brand New Compiete arr.

Units. £7-1 9-9 5/6,
Manufacturers'  discontinued Model.

Push-Pull outPut. Latest high efficiency
valves. Dual separately controlled Inputs
for ““Mike’. Separate Bass and Treble
Controls. High sensitivity. Output tor
3 or 15 ohm speaker. Guaranteed tested
and in perfect working order.

CABINETS. Type BGl. Suitable for Bass
Guitar. Speak Unit 15in.. High Flux.
15 ohms. 25 watts. Cabinet size approx.
24 x 21 x 13in. Only 19% #¥ns. Or Deposit
42/- and 12 monthly payments of 34/9.
Type BG2. Suitable for Bass Guitar.
Super Sensitive, 15in. 15 ohms high flux
speaker. Cabinet size approx. 30 x 21 x 14in.
Attractive covering of two contrasting
tones of Rexine and Vynair. Rating 50
watts. Only 29 g£ns. Or Deposit £3.7.6 and
12 monthly payments ot 50/-.

Type BG3/2. Suitable Bass and Lead
Gultar. Two 12in. high flux 15 ohms 25 watt
speakers, one with aluminium speech cotl
and dual code to provide smooth frequency
response from 25 to 17,000 c.p.s. Cabinet
size approx. 30 x 21 x 14in. Covered in two
contrasting tones of grey Vynair and
Rexine. Rating 50 watts. Only 29 gns.
Or Deposit £3.7.6 and 12 monthly pay-
ments of 50/-.

LARGE REXINE COVERED
SPEAKER CABINETS. Heavy block-
hoard construction. Very attractive two
tone covering ol Rexine and Vynair. Size
30 x 21 x 16in. cut for 15in. or 18in. speaker
orfortwol12in. 11gns. or Deposit25/9 and
nine monthly payments 25/9. Size 30 x 30
x 16in. cut for 15in. or 18in. speaker 13 £ns.
or Deposit 30/4 and nine monthly pay-
ments 30/4. Suitable speakers available.
FANE EX A 3
LOUDSPEAKER 1. TYPE
40 watts. Total flux 375,000 lines.
tremely high sensitivity. 15 ohm voice
coil. Only 18 gns. or Deposit 35/- and
12 monthly payments 35/-,

FANE EXTRA 1HEAVY L/SPEAKER

I R.S.C.

B20 BASS GUITAR
AMPLIFIER

A highly efficient unit incorporat-
ing a massive 15in. high flux loud-
i speaker specilally constructed to
withstand heaviest load condi-
tions. Rating 25 watts. Indivi-
dual bass and treble controls give
ample “‘boost” and *‘cut’. o
high impedance jack socket in-
puts are separately controlled.
All controls are convenlently
positioned in a recess on top of the
cabinet. Cabinet is of substantial
construction and attractively
finished in two contrasting tones
of Rexine and Vynalr. Size
approx. 24 x 21 x 13in. Operation
from 200-250 v. &0 c.ps. A.Q
mains.
Send S.A.E. for leaflet.
291 Gns Or Deposit £3.2.0 and 12
2 monthly payments of 58/10.
Carr. 17/6.

Ex. GOVERNMENT ACCUMULA-
TORS. Size 7i x 4 x 2in., 2v. 16 A.H. brand
new, 6/9 each, 3 for 15/86.

Ex. GOVTI. SMOOTHING CHOKES,
200 mA, 3-5 H,

50 mA. 50 H, 1,000 ohms 6/9}
100 ohms 6/9; 60 mA, 5-10 H, 250 ohms

COMPLETE POWER PACK KIT, 19/11
Consisting of Malns Trans., Metal Recti-
fler. Double electrolytic. smoothing choke
chassis and circuit. For 200-250 v. A.C.
mains. Output 250 v.. 60 mA, 6.3v. 2 a.

R.S.C. POWER PACK, 39/9. Louvred
metal case only 8 x 5¢ x 2tins. Stove
enamelled. For 200-250 v. A.C. mains
Output _at 4 pin plug and socket 250 v.
60 mA, fully smoothed and 6.3'v. 2 a. Sult-
able for power requirements of almoss
any Pre-amp. or Radio Tuner.

R.S.C. BABY ALARM or INTER-
COMM. KIT, Complete set of parts with
diagrams, etc. Housed in two Dolished
walnut finished cabinets of pleasing
design. High sensitivity. For 200-250 v,
A.C. mains. Fully isolated. Controllable
at both units. An Intercomm. of this class
would normally cost £20-£30. Only 89/8
carr. 5/- or assembled ready for use 8 goe,

i

183. 18in.. 15 ohms, 60 watts. 3in. diam.
HUGE  PURCHASE  OF Speech Coil. Total Flux_875.000 lines, | |EX. GOVT. SELENIUM /
BRAND NEW 24v. 20 Amp. / High sensitivity. ONLY 25 &ns. or RECTIFIERS I2v 15 AMP
F.\V, (Bridge) SELENIUM Deposit 52/9 and 12 monthly payments of (BRIDGE) F.W. ONLY
RECTIFIERS, each 43/-. Send S.A.E. for leaflet on 153 and 183.
R s c (Manchester) MAIL ORDERS to 5 County Arcade, Leeds I. Terms: C.W.O. or C.0.D. No C.0.D. under ﬂg
(1A' 1] Led. Postage 2/9 extra under £2. 46 extra under £5. Trade Supplied. S.A.E. with all enquiries 5 3
LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER »f  LEEDS ' _
32 High St. | 6 Gt. Western | 13 Exchange St. | 51 Savile | 73 Dale St. 56 Morley St. 8-10 Brown St, 5.7 Cauna
Arcade Castle Market St., Hull Liverpool 2 (above Alhambra (Market St.) (Mecaa) = x
Half-day | (Opp Snow Hill | Bidgs. Sheffield | Theatre) Bradford | Manchester 2 Briggata, Leeds
Thursday | Sta) Nohalf-day | Haif-day Thursday Half-day Wednesday No haif-day Ko half-duy X
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(Manchester) MAIL ORDERS to 5 County Arcade, Leeds |. Terms: C.W.0.or C.O.D. No C.O.D. under £1.
B . ] Ltd. Postage 2/9 extra under £2. 416 extra under £5. Trade Supplied. S.A.E. with all enquiries please.
LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS
31 High 5¢. | 6 Gt. Western | 13 Exchange St. | 51 Savile | 73 Dale St. 56 Morley St. 8-10 Brown St. | 5-7 County
Arcade Castle Market st., Hull Liverpool 2 (above Alhambra | (Market St.) (lMecca) Arcade
alf-day (Opp Snow Hill | Bldgs. Sheffield l Theatre) Bradford | Manchester 2 | Briggate, Leeds
hursday | Sta)Nohalf-day Half-day Thursday | Half-day Wednesday i No hall-day | No haif-day

FANE HEAYY DUTY HI-Fi SPEAKERS

12in. 15 ohms. Cast ghassis. Exceptionally
robust Sin. dlam. Voice coll Assemblies.
122/10 20 5gns. 122/10A 20w.. 6 gns.
122712 20w.. 6gns. 122/12A 20w., £7.
122/14 22w. . 122/14A 22w., 10 gns.
122117 25w.. 11 gns. 122/17A 25w., 12 gns.
15in., 15 ohms. Cast chassis. Exceptionally

152/17 35w.. 16 gns. _ 152/17A 35w., 17 gns.
“A’ {ndicates dual cone type, 30’-17.000

gféfl'ablseend S.A.E. for leaflets. Terms
R.S.C. 30-WATT ULTRA LINEAR

HIGH FIDELITY AMPLIFIER Ai0
A highly sensitive Push-Pull high output
unft with seif-contained Pre-amp. Tone
Control Stages, Certified performance
figures cl.upare equally with most ex-
pensive amplifiers avallable. Hum level

70 db down. Frequency response 13 db.
30-30.000  cfs. A specially designed
sectionally wound ultra linear output
transformer is used with output
valves. All components are chosen for
reilability. Six valves are used EFB86,

. B . 807, 807, GZ34. Separate

Bass and Treble Controls are provided.
Minimum input required for full output
is only 12 millivolts so that ANY KIND
OF MICROPHONE OR PICK-UP IS
SUITABLE. The unit is_designed for

CLUBS, sSCHOOLS, THEATRES,
NCE HALLS or OUTDOOR FUNC-
s, etc. For use with Electronic
AN, GUITAR, STRING BASS,
standard or long-playing records.
OUTPUT SOCKET PROVIDES L.T. and
H.T. for a RADIO FEEDER UNIT,
An extra input with assoclated vol.
control is provided so that two separate
{nputs such as Gram and “"Milke" can be
Amplifier operates on 200-250 v.
50 c¢/s. A.C. Mains and has output for
3 and 15 ohm Speakers, Complete Kit of
parts with fullyv punched
l l Gns chassis and point-to-point
L wiring diagrams and in-
Carr. 10/- structions. If required
perforated cover with car-
rying handles can be supplied for 18/8,
The amplifier can be supplied. factory
built with ELJ1 output valves and 12
nonths guarantee, {or 14 gns. Send S.A.E.
for leafiet.
TERMS: DEPOSIT 33/9 and 9 monthly
payments ot 32/9.
Suitable microphones and speakers
avallable at competitive prices.

WE STOCK ARMSTRONG, DULCI,
LINEAR, ROGERS, LEAK and
JASON EQUIPMENT
SOODMANS, W.B. AND FANE
SPEAKERS
GARRARD AND GOLDRING T/TABLES
SUPERHET FEEDER UNIT. Deslgn of
a high quality Radio ‘Tuner (speclally
suitable for use with our Amplifiers).
Delayed A.V./C. Controls are Tuning,
W/Ch. and Vol. Only 250 v. 15mA. H.T. and
L.T. of 6.3 v. | amp. required from ampli-
fler. Size approx. 9 x 6 x 7in. high. Simple
alignment procedure. Point-to-point
wiring diagrams, instructtons and priced
parts list with illustrations, 2/6. Total
puilding cost £4.15.0. S.A.E. for leaflet.

P.M. SPEAKERS. 10in. W.B. "Stentor-
ian" 3 or 15 ohms type HF 1012 10 watts.
hi-fidelity type. Recommended for use
with our All Amplifier. £4.7.6. 12in. R.A.
3 ohms 10 watts (12,000 lines). 58/6.

TWUETERS.R.A.30nm 19/9. 150hm 25/9.

R.A. 12in, DUAL CONE 3 ohm 8 watt
Speakers. Ideal for Stereo. Only 30/8 ea.
Jason FMTI V. H.F./F.M. Radio Tuner de-

sign. Total costs of parts including valves.
Tuning dial. Escutcheon, etc.. £7.19.6

NEAR Li3 MINIATURE 45 WATT
QUALITY AMPLIFIER. Suitable for
any record playing unit. and most micro-
phones, Negative feed-back 12 db. Sep-
arate Bass and Treble Controls. For
mains 200-250 v. 50 ¢/s. Output for 2-3
ohm speaker. Mullard valves EZ80.
ECC83. EL84. Size only 7 x 5 x 8tin. high.
Guaranteed 12 months. Only £5.19.6.
Send S.A.E. for leaflet. Terms: Deposit
29/6 and 5 monthly payments of 22/6.

|
|
|
|

Win, 10 WATT llll(ill QUALITY

T

OUDSPEAKER
In walnut veneered
cabinet. Gauss
12,000 iines. Speech
coll 3 ohms or i5

= K
¢ ABINE
18 x 18 x 10in. Finish as above.

Terms;
Deposit 17/9 and 9 monthly payments of

1%7/9. Only £7.18.6. Carr. 8/6.

For larger (ypes see page 477,

LINEAR 1G24 GRAM AMPLIFIER

High quality. Separate Bass and Tieble

controls. Handsome appearance. Com-

gletely enclosed. Black/Gold Frontplate
Lns,

R.S.C. 4-5

is used.

230-250 v. 50 ¢/s. Output

In every detail nnd includes Tull punched chassis
Hammer finishk and polnt-to-point wiring diagrams and instructions.
value &t only £4.15.0, or assembled ready lor nse 25/- extra.

WATT A5 HIGH-GAIN AMPLIFIER

A highly-sensitive {-valve gquaulity amplifier for the
home, small elub, ete.
quired for full output so that it is suitable for use with
the latest high fidelity plch-up heads,
all other types of piek-ups and practically all “mlhen’,
separite Bass and Treble
give tull long-plaving record cquallsation.
neglizibie being 71 db. down 13 db. of Nexative feedback
1L T. of 308
mvallabie for the
‘Tape-Deck pre-amplifier.
for 2-3 ohm speaker. Chassis Is not ailve,

Only 50 wililvolts Input ts re-

in addition (o

Controls are provided. These
Hum level is

v. 25 mA and L.T, of 6.3 v, 1.3 a, Ia
supply of a Radio Feeder Unlit, or
For A.C. malns input of 200-
Kit Is complete
(with basepiate) with Blue
Exceptional
Plus 3/6 earr., or

deposit 22/8 andd & nionthiy payments of 22/ for assembled unit.

NOW OPEN AT
26 Osmaston Road
HE

r .2 DERBY

Ta.C. GRAM. AMPLIFIER KI'T.
watts output. Negative feedback. Controls
Vol, Tone and Switch. Mains operation

- v. A.C. Fully isolated chassis.
Circult. etc., supplied. Only 39/9, Carr. 3/9.
ThI: SKYFOUR T.R.F. RECEIVER
A deslgn of a 3 valve long and medium
wave 200~ v. A.C. Mains receiver with
selenium rectifier. High gain H.F. stage
and low distortion detector. Valve line-up
6K7. SP61, 8VEG. Selectivity and quality
excellent. Simple to construct. Point-to-
Point wiring diagrams. instiuctions and
parts list 1/9. maximum buillding costs
£4.19.6. Inc. attractive walnut veneered
wood cablnet 12 x 6} x 5én.
MULTI-METERS. CARBY M1, Sensiti-
vity 2.000 ohms per volt. A.C. and D.C.
54/-. A.lu. Basic Meter sensitlvity 155
micro-amps A.C. and D.C. ra&l)ges £4.17.8.
B.20, Sensitivity up to 10 ohms per
volt A.C. and D.C. £6.10.0. 30.000 ohms per
volt, with overload buzzer, £8.19.8.

R.S.C.JUNTOR HLFI REPRODUCER,
The very latest Coodman Axiette 8
High Fidelity_loudspeaker (retaillng at
approx. 5 gns.) fitted in a specially design-
ed Bass Reflex cabinet size 12 x 18 x 10in.
Acoustically lined and ported and finished

in polished walnut veneer. Matching
impedance 15 c{:sms. Fre-
quency range 40-15,000 ¢.p.s.
Power handling 6 watts 8 Gns.
nominal. Idea) for Stereo.
Limited number. Carr. 4/6

R.S.C. BATTERY TO MAINS CONVERSION UNITS

- Type BM1. An all-dry battery
eliminator. Size 5¢ x 44 x 2in.
approx. Completely replaces
battery supplying 1.4 v. and
90 v. where A.C. mains 200-250
v. 50 c/s is available. Suitable
for all battery poriable
receivers requiring 1.4 and
90 v. This includes low con-
sumption types. Comblete
kit with diagrams. 39/9, or
ready (o use, 46/6.

%

Type BM2, Size 8 x 5} x 2}in.
Supplies 120 v. 90 v. and 60 v.
40 mAand2v.0.4a.t0l amp.
fully smoothed. Therehy
completely replacing both
H.T. batterles and L.T. 2 v.
accumulators when con-
nected to A.C. mains sunnly
200-250 v. 50 ¢/s. SUITABLY
FOR ALIL BATTERY RE-
CEIVERS normally using
2 v. accumulators. Complete
kit of parts with diagrams and instruc-
tions. 49/9, or ready for use, 59/6.

|
|

| speakers. £4.11.9.

R.S.C. BASN RUFLEX CABINETS,
JUNIOR MODEL. Speciallv designed
for W.B. HF1012 Speaker, but sultable for
any good quality 10in. speaker. Acousti:
cally lined and ported. Polished walnut-
veneer finish. Size 18 x 12 x 10in. Hand-
some appearance. Ensure superb repro-
duction for only £3.19.

STANDARD MODEL.
12in. speakers. Size 20 x 15 x 13in.

For
vertical or horizontal use. £5.19.8. Suit-
able legs with brass ferrules. 18/8 per
set of 4.

R.S.C. CORNER CONSOLE CABINETS
Polished walnut

veneer finish. Pleas
ing design ¥

MODEL.

x 8in. -8 x 5in. or
10 x 6in. speakers,
2.9.9. NTAN-
DARD

Size X

12in. for 8 or_ 10in.

SENIOR MODEL.
30 x 20 x 15in.

Suitable
systems below.
Only 7 &ns.

AUDIOTRINE HI-FlI SPEARKER SYS-
TEMS, Consisting of matched 12in.
12,000 line. 15 ohm hlgh quality speaker:
cross-over untt (consisting of choke.
condenser, etc.) and Tweeter. The smooth
response and extended frequency range
ensure surprisingly realistic reproduction.
£tandard 10 watt rating £4.19.9. Carr. 5/-.
Or Senior 15 watt, 7 gns. Carr. 7/6.
AUDIOTRINE o

EQUIPMENT &
CABINETS
Size 36 x 15 x
18in. Beautifu!
walnut venee-
red finish. Ele-

Uncut. remov-
able baseboard
Depth above Only 12i gas.

baseboard 5. Carr. 15/-. 5
Terms: Dep. 29/9, and 9 mthly. pymts. 28/9.
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AUDIOTRON HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBLY LOW (COST. CAN BE ASSEMBLED IN AN HOUR
Incorporating the latest Collaro Studio Tape Transcriptor.

TERMS. Deposit £2.13.9 and 12 monthly payments of 44/-. Cash price if settled in 3

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l
PUSH-PULL ULTRA LINEAR
OUTPUT “BUILT-IN* TONE
CONTROL PRE-AMP STAGES

The audiotrine High Quality Tape
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty
Tape Spool, a Reel of Best Quality Tape and a Handsome Portable carrying Cabinet with latest
attractive two-tone polychrome finish, size 14} x 15 x 8lin. high and circuit. Total cost if purchased
individualiy approximately £40. Performance equal to units in the £60-£80 class. S.A.E. for leaflets,

1 gss.
o Carr,
2 1716,

25

months.
ONLY 3
PAIRS OF
SOLDERED
JOINTS
PLUS
MAINS

Two input sockets with associated controls
allow mixing of ‘‘mike’ and gram., as in A,10.
High sensitivity. Includes 5 valves, ECC83,
ECC83, EL84, EL84, E7Z8l. High Quality sec-
tionally wound output transformer specially
designed for Ultra Linear operation and reli-
able small condensers of current manufac-
ture. INDIVIDUAL CONTROLS FOR BASS
AND TREBLE “Lift” and ‘‘Cut”. Frequency
response + 3 d.b. 30-30.000 ¢/s. Six negative
feedback loops. Hum level 60 d.b. down. ONLY
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and
types of pick-ups and microphones. Comparable with the very best designs for STAN~
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING, BASS, LEAD OR RIIYTHM GUITARS, etc.

OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a
RADIO FEEDER UNIT. Size approx. 12x9 x7in. For A.C. mains 200-250v. 50 ¢.p.s. Output
for 3 and 15 ohms speakers. Kit s complete to last nut. Chassis is fully punched. Full
instructions and point-to-point wiring diagrams supplied. Only Gns Carr.
(Or factory built 51/- extra.) ® 10/-

1f required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send
S.A.E. for illustrated leafiet detailing Cabinets. Speakers, Microphones, etc., with cash
and credit terms.

LINEAR TAIE PRE-AMPLIFIER. Type LP/I, Switched Negative feedback
equalisation Positions for Record Ifin,, 3fin.. 7Hin. and Playback. EM84 Recording
Level Indicator. Designed primarily as the link between a Collaro Tape Tran-
scriptor and a high fidelity amplifier, but suitable for atmost any Tape Deck.
Only 8 gns. S.A.E. for leafiet.

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER

A complete set of parts for the construction of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 milli-
volts. Suitable for all ecrystal stereo heads. Ganged
Bass and Treble Control give equal variation of *“lift'
and ‘‘cut”. Provision is made for use as straight
tmonaural) 10-watt amplitler. Valve line-up ECCS3,
ECC83, EL84. EL84, EZ81. Outputs for 2-3 ohrn speakers.
Point-to-Point wiring diagrams and in- 8 Gns

structions supplied. Send S.A.E. for leafiet. 0
Full constructional details and price 1ist 2/6. Carr. 10/~.

Kit can be supplied assembl ed ready to use for 59/8 extra.

HI-FI CRYSTAL PICK-UP HEADS.
(Cartridges.) Acos Standard replacement
for Garrard, B.S.R. and Collaro, 16/9.
Acos Stereo-Monaural 29/9. Ronette
Stereo-Monaural 59/8. B.S.R. Stereo 39/9.
BRADMATIC RECORDING HEADS.
High Impedance Record/Playback 22/~
Low Impedance Erase, 12/6.
MARRIOTT RECORDING HEADS.
High Impedance. Record/Playback 15/-,
Low Impedance, Erase, 10/-.
PICK-UP ARMS. Complete and with
latest Acos/hi-fl Turnover Cartridge 29/11.
CRYSTAL MICROPIIONES, Hand type
NP110 14/9, R.T.C. 19/9, Acos Mic 40 2519,
Acos Mic 45 29/9, Stick type Acos 39-1
39/9, BM3 with neck band and heavy table
stand 59/9. Lapel type 35/9.
COLLARO JUNIOR 4speed Single
Player Unit and Crystal Pick-up with hi-fi
Turnover head. Only £3.19.6.

B.S.R. UAI4 4-sp’d AUTO-CHANGERS
with hi-fl turnover head. £8.19.8. Carr. 4/6.
GARRARD AUTO-SLIM 4-SPEED
AUTO-CHANGER with high fidelity
pick-up. Latest model. For 200-250 v,
A.C. mains, £7.19.8. Carr. 4/6.
GARRARD AT6 AUTO-SLIM DE-
LUXE 4-SIEED AUTOCHANGERS.
Turnover GC8 head, for 200-250 v. A.C.
mains, 11 gns.

GL3A MINIATURE 2-3 WATT GRAM
AMPLIFIER. For use with any single
or auto-change unit. Output for 2-3 chm
speaker. For - v. A.C. mains. Size
11¢ x 24 x 24n. Controls: Vol. and Tone
with Switch. Only 59/8.

B.S.R. MONARDECK TAPEDECKS,
Speed 3iin. per sec. With high quality
recording heads, £6.19.8. arr.  5/-.
Cabinets to take Deck and amplifier 39/6.

SENSATIONAL
STEREO OFFER

All for A.C. Mains 200-250v., S0 c/s.

R.S.C. BATTERY CHARGING EQUIPMENT

Guaranteed 12 months.

- ASSEMBLED BATTERY CHARGER KITS
A complete set of parts 4G Assembled 4 Samps 6/12 v. 2 amps. | Consisting of Mains Trans-
10 construct a good( ns-) 6/12 v, Fitted Ammeter | former. F.W. Bridge, Metal
quality Stereo amplifier with an Fitted Ammeter and |and selector | Rectifler, well ventllated steel
undistorted output total § watts. variable charge rate | Plug for 6 v. or | case. Fuses. Fuse-holders.
For A.C. mains input of 200-250 v. selector. Also selector |12 v. Louvred | Grommets, panels. Heavy Duty
Sensitivity 130 m.v. Ganged Vol. plug for 6 v. or 12 v. |metal case fin- | Clips, circuit. Carr. 3/6 extra.

charging. Louvred steel
case with stoved blue
hammer finished. Fused

and Tone Controls. Preset balance
control. Full instructions and
wiring diagrams supplied. Stereo

Pick-up Head 19/9 extra with above and ready for use
only. v with malns and 69/9
output leads. Carr. 5/-,

SOLDERING IRONS, 230-250 v. 30
watts. First quality. For Radio
work. 18/9. Spare elements and bits

Terms: Deposit 13/3 and
5 monthly payvments 13/3
), v. 3a., all facilities

ished attractive
hammer
Fused, ready for
use with mains
and outbutleads.

49/9 g
6/12v. 1amp. 27/9
Less meter.

biue,

6v.or12v. 4 amp:
6 v. or 12 v,
Ammeter and
rate selector

. 45/9
4 Ps. with
variable charge
.. 52/9

) 6/12
avallable. as above. Only 59/8, carr. 3/9.

HEAVY DUTY CHARGER KIT. 6/12 v.
Consisting of Mains Transformer 0-200-230-250 X
lable Charge Rate Selector Panels. Plugs, Fuses, Fuseholder and circuit. 59/9.

6 amps. variable output.
Carr. 4

v.: F.W. (Bridge) Selenium Rectifier; Ammeter, Var-
/6. 0-60 a., 8/9,

CITARGER AMMETERS
0-1.5 a., 0-3 a.. 0-4 a., 0-7 &..

R.S.C. MAINS TRANSFORMERS (guf¥:i¥een

Interleaved and Impregnated. Prim- FULLY SHROUDED (eontinue d)—
aries 200-230-250 v. 50 ¢/s.  Screened 425-0-425v. 200m A, 6.3v. 4a, C.T. 5v. 3a 55/-
TOP SHROUDED DROP THROU I 425-0-425v. 200mA. 6.3v. 4a, C.T., 6.3v,
250-0-250v. 70mA, 6.3v. 2a, 0-5-6.3v. 2a17/9 4a, C.T., 5v. 3a. .. RO Qo .. 59/9
350-0-350v, 80mA, 6.3v. 2a, 5v, 2a 18/9 450-0-450v. 250mA. 6.3v. 4a, C.T. 5v. 3a 69/9
250-0-250v. 100mA, 6.3v. 2a, 6.3v. la OUTPUT TRANSFORMERS

250-0-250v. 100mA, 6.3v. 3.5, C,T. ,. 19/9 Midget Battery Pentode 8
250-0-250v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 25/9 .ete. L. .. .. co . 4/8
300-0-300v. 130mA, 6.3v. 4a, 6.3v. lg, for Small Pentode, 50000 to 3¢ .. .. 4/8
Mullard 510 Amplifier.. g .. 2919 Small Pentode 7/8.000Q to 30 .. 4/8
300-0-300v. 100m A, 6.3v, 4a, 0-5-6.3v. 3a 26/9 Standard Pentode 5,000Q to 30 .. 59
350-0-350v. 100mA, 6.3v, 4a, 0-5-6.3v. 3a 26/9 Standard Pentode 7,000Q to 3G .. 5/9
350-0-350v. 150mA, 6.3v. 4a, 0-5-6,3v. 3a 29/9 10.0002 to 30 - oo ag .. 5/9
425-0-425v, 200mA, 6.3v. 4a, 5v. 3a .. 49/9 Push-Pull 8 watts, EL84, or 6V6 to
FULLY SIIROUDED UPRIGIIT 30 or matched to 15Q . .. 9/9
250-0-250v. . 0-5-6.3 v. 2a, Push-Pull 10-12 watts to match 6V6

. 60mA, 6.3v
Midget type 24 x 3 x 3in. 17/11
250-0-250v., 100m A, 8.3v. 4a, 0-5-6.3v. 3a 27/9
300-0-300v. 100mA, 6.3v. 4 a, 5v.3a  27/11

800-0-300v. 130mA, 6.3v, 4a, C.T. 6.3v.

or EL84 to 3-5-8 to 150 og .. 19/9
Following types for 3 and 150 speakers:
Push-Pull 10-12 watts 6V6 or EL84 .. 18/9
Push-Pul] 15-18 watts, 6L6, KXT66 . 2219

la, for Mullard Amplifier .. 33/9 Push-Pull Mullard 510 Ultra Linear . 29/9
350-0-350v. 100 . 6.3v. 4a, 5v. 3a 27/11 Push-Pull 20 watts, sectionally
350-0-350v. 150mA, 6.3v. 4a, 5v.3a .. 35/8 | wound, 6L6. KT66, EL34. etc. .. 49/9

MIDGET MAINS Primaries 200-250 v.
50 cfs. 250 v. 60 mA, 6.3 v. 2a. .. .. 11/9
250-0-250 v, 60 mA, 6.3 v. 2a, .. 12/11
Both above size 2§ x 2§ x 2}ns.
FILAMENT TRANSFORMERS
All with 200-250 v. 50 cfs. primaries 6.3 v.
1.5a, 5/9; 6.3 v. 2 a, /8: 0-4-6.3 v. 2a, 7/9;
12v.14a, 7/11; 6.3 v. 3 a, 8/11; 6.3 V. 6 &,
17/68: 12 v, 1.5 a, twice, 17/6.
SMOOTUHING CIIOKES .

150 mA, 7-10 H 250 ohms.,
100 mA, 10 H 200 ohms
80 mA, 10 H 350 ohms
60 mA, 10 H 400 ohms

CHARGER TRANSFORMERS

All with 200-230-250 v. 50 c¢/s Primaries;
0-9-15v. 11 a, 12/9: 0-9-15 v, 2a, 14/9; 0-9-15v.
3 &.. 168/9; 0-6-15 v. 5a., 19/9; 0-9-15 v. 6 a.
23/9; 0-9-15 v. 8 a, 28/9.

AUTO (Step uplsteg; down) TRANS.
0-1107120-230/250 v. 0-80 watts, 13/9;
250 watts, 39/9; 150 watts, 27/9.
MICROPIIONE TRANSFORMERS

4120 : 1 high grade, clamped, 7/9,
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government. 38 CHALCOT ROAD,LONDON, N.W.I Telephone: PRIMROSE 9090
NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK

ALLGOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE, PLEASE
NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS &
REJECTS, WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED,” BUT HAVE A SHORT AND UNRELIABLE LIFE

QA2 5/-1¢BK8  9/8 5 8U7G 9/6  20r4  18/9 | ACBPENS/- EABUSO 8/- EL35 13/6 KTW61 8/ | QP25 &j= 1143 8/3 AKF118 204
o2 8/~ GBBT 85/ GVdG 379 | 20P5  14/8 AC/PEN EAC®! 3/8 EL37 1778 KTWo2 6/6 | Qu150/159/6 | U4D 16/6 AF127 18/-
OZ4GT 4/8 6BWG ' Riz /3

3) 1718| EAF4? 5/8 | FL38  12{- | h'TW63 5/9 U47 bl- BYZ13 12/8
1A3 2/6 4BW7 AC/PEN EB34 1f~| EL4L 718 | K174l 6/- R16  34/11 Us0 418 QD3 5/8
145 5/- 6BXE (7) 17/-| EB4l 4/9 | EL42 79 La3 3/- | RL7 17/6 | UbL 4/9 Gy 518
1A70T 8/8 6C4 AC/S8G 22/8 | EBS1 2/8 | ELSL 8/8 | LN152 6/- | RIS 14/- UT7S 4/9 GET102 8/8
C 4/8 | 6C5 AC/BG/VM | EBC3 20/8 | EL33 7/6 | LN30g 8/9 RI9 - | U8 4/- GET103 6/-
1C2 6/9 | 6C8 12/- | EBC33 8/6 | EL84 5/8 | LN31y 10/8 477 |\GET10410/-
1C3 6/9 | 6CB 3/- | 7C5 10/- 8/- | ACTH132/¢ | EBC4l 7/-| ELSS 9/- | LP2 8/6

Ro2 9/- | U84
RG1/2404 |U101 19/6 | GET10817/6
U107

64/~ 17/¢ |GET11118/~

=
=
&
b4

2375
1C5 6/8 6CH 114- | 7C8 7/8 | 28Z6GT 8/-  AC/TP 18/- | EBC8L 7/- EL3Y 7[8}1\”}41 16/10

1C6 10/6  6C10 719 | 7D3 21/- | 278U  23/8 | AC/VP112j- | EBCSL 5/6 | ELBL 2/6 | MES1 12/6 7/6 | U191 114- |GETI113 8/-
1D5 7/~ 6C12 /6 7D5 15/- | 28D7 7i- | ACVP2 22/8 | EBF80 7/- | ELO5 6/3 | MH4 3/8 | 8130  2R/8 | U5l 8/8 |GET114 /8
1bs 8/8 | 6C17 2/6 | 71D6 15/~ | 80C1 8/-| ATP4 2/8| EBF83 B/- EL380 27/- | MHD4 8/8  3P4B 19/6 | Liz8l 9/8 |GETR7210/-
1F1 6/3 | 6CD6G 21/6 7D8 168/~ | 30C15 10/-| AZ1 6/6 | EBFAY  7/- | EL820 18/2 | MHL4 7/8 BPI3C 12/6 U282 14/6 (GET273 93

30F5 8/- | AZ31 %{- | EBL21 8/- | EL822 18/6 MHLDS612/6 8P4l 2{- U30lL 12/- |GETH74 9/6

1138 2/9 | 6CW4 24/- T7R7 12/8 | 30FL1 9/8 4/6 ML6 8/- | BP42  12/6 | U39 /6 |GEX356 8/-
15/ | 1 SUFL12 12/6 | B34 b/- | EC53 12/6 | EM4  17/9 | M84B 22/8  8Psl 2/- U339 11/- |GEX36 10/-

1FD9 3/9 | 6D3 1718 | 7Y4 5/~ | 30L1 5/9 | BL83 10/6 | ECS4 8/-  EM34  8/9 | MSP4 12/- BU25 27/2 U403 16/2 GEX45 6/8

2
(=]
=
P
~
&
-
-
i
>
19
N
=
e
=
3
&
£
<)
g
2
o
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=2
&

pUtT 8f- | 6D8 3/- | 8D3 2/ | 30L15 10/3 | Cl 12/6 | EC70 12/6 | EM85 12/- | MU12/14 8/~ | 8U6L /3 U404 68/- |GEX84 11/6
1H3GT 8/3|6D3 15/~ | BD: - | 30P4 123 | C10 18/6 | EC81 27/8 | EM71 22/8 | MX40 9/6 T4l 9/- | U801l 18- |GEX68 15/-
2{9 | 6E3 8/~  9BWE 30P12 /8 CBL1l 12/-| ECBO 2/6 | EMBO  6/9 | N37 23/3 | T'D2 128  LU'4040 18/2 | MAT100 7/8

1L4 13/6
1LA8 16{10 | 8F1 9/6 9D2 8- | 30P16 6/~ | CCH35 13/- | ECo1 3/- | EM31  9/9 | N78 28/2 | TDD4  8/8 | VMP4G 18/- MATI0] 8/8
1LDS 13 | 8F3 513 | 9D7 12/3 | 30P19 12/3 CK306 6/6| ECO2 Blal EMa4  8/3 26/2 | TH21C 14/6 | VMB4B 18/- |MATI20 /9
1LN5 4/8 | 6F6G 4/« | 10C1 9/6 | 30PL1 10/- | CL4 £3/10| ECC3l EM85 9/3| N118  22/8 | THSOC 14/6 | YP2 3/6 |[MAT121 8/8
INSGT 8/8 | 6F6GT 7/6 | 10C2 18/- | SOPL13 p/6 | CL33 11/6 ECCS2 4/- | EM87 15/2 | N339 15/- | TH41 18/-| VP2B  8/8 |0AS é/-
1P1 6/3 | 8F8 5/- | 10D1 7i- | 80PL14 19/3 | CVé 2/6 | ECC34 21/7 | EN31 71/-| P61 2/9 | TH233 17/6 | VP4 14/6 |0A 10
1P10 4/9 | 8F11 17/9 | 10D2 11/8 | 86A5 20/9 | CV6S 10/6 | ECC35 &/ | EN9L  §/8 PABCS0 7/68 | TP22 8/- | VP4A 14/6 |0A70 3/-
2 3/- | 10F1 10/- | 35L6GT §j- | CV271 12/8 | ECC40  7/6 | EY5L /3 pPC86 11/6 | TP25 8/- | VP4B 22/8 |QA73 8/~

Z
S
=

1RB 4/9 | 6F13 5/« | 10F9  10/8 | 35W4 8/- | CY1 18/2 | ECC8L  4/- | EYSL  8/- ! PCR8 14/7 | TP2620 17/8

184 b/- | 6F14 25/11 | 10F18 10/_33523 16/4 (| CYIC 18/2| ECC82 4/8| EVS3 11/6 PCBS 13/- TY86F 11/6 | VP23  2/8 |OASL 8-
185 3/p | 6F15 /6| 10LD3 6/9 | 35Z4GT 4/8 | CYSL 6/8| ECC83 4/9| EY84 14/-| PCY7  8/9| UABCSO /8| VP4l 6/6 OASS 3/
1T2  34/11 | 6F16 7/~ | 10LDI1 10/§ | 35Z5GT 6/6 | D1 1/3| ECC84 6/- | EY36 6/ | POOS4 b/9 | UAF42 8/-| VP1S3 22/8 |QAS8  4/-
IT4 2/9 |61'17 12/6 | 10P13  8/6 | 408UA 18/2 | D15  13/6| ECCBS 7/- | EY88 /3 | PCCRS 7/6 | UB4l 12/~ | VRIS 17/8 10490 b5/
1U4 7/~ |8F18  13/5 [ 10P)4 1g/- | 418TH25/11 | D4l 3f3| EOCB8 11/- | EYSL  3/- | PCC8S8 11/6 | UBC41 6/9 | VRIOS 5/8 QA9l 8/
1U3 6/3 | BF19 §/8(11D3 17/6 | 42 5/- | D42 10/6 | ECC81 3;- EZ35 4/8| POC8P 7/8 | UBCS1 7/8 | VRS0 5/- |OA9S 6
2A7  10/6 6FP23  §/6 | 11D3 17/6 | 43 10/- | DS 8/- | EOCS0722/6 | EZ40  5/9 [ PCC18010/6 | UBF80 7/-| VTE1A 7/- |0A210 9/
226 8/ | 6F24 11/6 | 11EL 15/~ | 50A5 21/10 | D77 2/3| ECFE0 €/9 | EZ41  6/6 | PCF80 6/- | UBFS89 7/3 | VT30L 3/ |0A211 13/6
aD130 7/ | 6F26 B/~ | 11E3 17/~ | 50Bs 7/~ | DAC3% 83| ECF&2 7/6| EZ80  4/6 | PCF$2 6/6 | UBL21 11/-| VULIL  5/- |GC -
SDUL b/6 GF28  12/3| 12A6  2/3 | 50C5  7j- | DAFel 39| ECFs6 10/5 | BZSL  4/3| PCFé4 14/7| UQY2 7/ | VU120 10/- | =
2P £3/3 | 6F32 4/ | 12A8 16/ | 30CD6G40/8 | DAF96 6/3| ECF804 20/- | EZ80 4/ PCF86  8/3 TOCB+ 9/ | VUI20A10/- |QCs22  23/-
2Xa 8/- |6F33  3/8 | 12AC6 13/8 | 80L6GT_7/- | DOCSO 6/9 | ECH3 21/8 | FC4 9/6 | PCL84 7). | UOCSS 66 | VUISS 7/- (0C23  67/-
3A4 4/- | 6G6 2/8 | 19ADG 15/ | 52KU 14/6 | DD4 126 | ECH21 11/- | FCI3  14/8 | PCLES  8/9 | UOK80 10/8 | W2l 5/-0Cas  13/-
345 6/9 | cHA 1/6 | 12AE6 12/3 | 568KU 14/6 | D41 12/3| ECHS3 28/8 | FC13C 17/ | PCL&4  5/3 | oCys  26/-
387 5/-  6J3G 3/-  12AB7 5/~ | 72 8/6 | DDT4 8/6 | ECE35 6/6 | FW4/5008/6 PCLR5 8/8 0C28  12/8
3D6 4/- 6J3GT 4/3 | 12AH8  §/.| 78 5/6 | DET25 79/ | ECH42 7/8 | FW4/8008/8 | ’CL36 10/~ Cuo  £7/8
3Q4 6/8 | 66 3/- | 12AT8 4/9 | 78 12/6 | DF3s  8/8| ECHS1 6/6 GTIC 10/ PUL38 12/ loCas  18)-
3Q6 73 6J7G _ 4/8 | 12AT? 4/- | 77 6/- | DF68 15/ | ECH83 8/- | GUSO 41/6 | PEN4DD 0c36  21/8
384 4/9 8J7GT 7/- 124U8 6/g | 78 §/- | DF?2 30/~ | ECHS84 14/7 | GZ30  7/- 25/11 oC4l  §j-
3V4 5/6 8J8  12/6| 12AUT 4/8 | 80 5/8 ( DF8l  2/9| ECL8O §/-| GZ32  ?/6| PEN25 8/0 oCcdz 9
4D1 4/- 8ES 6/- | 12AVE 8/9 | 83 15/- | DF96 3| ECLEz 7/6 | GZ33 17/¢ | PEN4ODD U oU43  12/6
SR4GY 9- | 6K1G  1/8 12AX7 4/9 |38V 18/5| DF97  9/6 | ECL8S 10/- | GZ34 11/6 34/~ 0C44 %
5T4 8/- SKIGT 4/3| 12BAG e/alsbn 55/8 | DH#0 15/6 | ECLBs. 9/- | GZST 14/6 | PEN4n 8/6 | 0OC44PM 8/3
5U4G  4/3 6K8G Al- 12BES §/- | 86A2  9/9 | DH63 4/¢ EFs  20/6 | H3C¢ 8/- | PEN4SDD 910C45 /-
5V4G  7/8 | 6KSGT 7n|1'zau7 /6 | 90AG 67/6 | DH7¢ 8/9| EFY  £0/6 | HE3 - 16{- |0C45PM 9/-
S5Y3GT 4/6 GK26 13/6 | 12E1 17/- | YOAV 67/8 | DHI7 4/e| EF22  8/8 | HABCSO PEN48 4/6 30Ces 22/8
5Y4 9/6 | 6L1 9/8 | 12HEGT 1/6 | 90CG  87/6 | DHS1 28/11 | EF38  3/8 - | PEN38311/8 OCos 25/~
573  19/5 6LsG  6/8 | 12J5GT 2/6 | 90UV  42/. | DH10QY/11 | FF37A 6/-| HL2  7/8 | PEN453DD - 70 8/8
524G 7/- 6L6M  9/- 12J7GT 7/6 $0C1  15/- | DH107 18/ | EFSy  3/8| HLI3C 4/- 1718 QC71  8/8
6/30L3 8/8 SLIGT 4/8 1°K5 17/6 | 150B2 16/6 | DK32 8/9| EF40 10/~ HL23 14/11 | PENA4 7/8 0Ciz 8-
6AT 9/- BL17 12/6 12K7GT 8/9 | 150C2 8/~ DK40 18/8| EF4l1 7). HL'IQDDSI- PENB4 8 OC78  16/-
8ABG 7/ 6118 /8 12KKQT 9/- | 181 18/- | DK91  4/9| EF42  8/3 | HL41 3/ | 23/ 0c7+  Bj-
6AB7  4/- SLIy  9/9 12QiGT 3/9 | 183BT 84/11 | DRe2  6/9| EF50 HL42DD PEN/DD ocis  8f-
6AC7  §/- 6LD3 /- 198A7 7/-|2168G 6/¢ | DK9s ef9| Brit. 1/8 8/6| 420 178 078 8/6
6AGS  2/0 6LDI3  7/- 123C7  4/- | 2208 10/6 | DL38 /8| Amer. 2/6 HLI133DD | P133 16/11 0Cc77 18-
64G7 6/~ 8LD20 12/6 12807 §/- | 301 20/- | D135  6/8| E¥34  3/- 9/6 | FL38 /- | oci8 /-
6AJ5  8/6 6N7GT 5/~ | I128H7 g/ | 303  10/8) DLaS 6/ | RF73  B/-| HN304 26/2 4 OC81L  Bf-
GAE5  b/- | 6P1 18/p | 128J7 b/-| 308  10/6 | DLA4 17/6 | EF80  4/-| HVRZ 9/. 0C8iM 8/
6AKS 12/6 | 6PuS - | 128K7  8/8 | 304 18/- | DL88 15/- | BF83  §/8 | HVR2A 9/~ |ocsz  10/-
6AKs 6)- |6P2d  19/6 128Q7 8/- 305 18- | DL72 15/-| EF88 5/ | 1W3  §/8 0083 Y
SAL5  2/3/6P28  11/6 | 128KH7  5/- | 304 13/- | DL?5 30/- | EF88  6/6 | 1W4/350 5/8 OCR4  8/6
8AMS 2/6 ' 6QiG  4/8| I12UsG  7/- B46A 12/6({ DL92  4/o | EFS8  4/9 | 1Wa/s00 8/ 0C130 1376
GAMS  3/- 6QiCT 7/8  12Y4  Bj- 4033  15/-| DLe4  5/6 KPSl 3/- | KBUS2 20/5 0C140 18/
6AQ5  8/- GR:G 6/ | 14B6 20/9 4887  71/- | DLO3 ¢/ EF®2  2/6 KF35 12/6 0C170  8/6
6ARE 20/- 6R7GT 11/~ 1407 28/8 5763  7/6 | DL96  ¢/3| EF95  b/-| KL3b 12/6 0G171 10/8
G6ATS  4/6 | 6BA7  5/9 1487 17/6| 7193  1/8 | DLI0 10/8 | EF97 11/8 | KLL3283/11 0C200 1076
6AUS  6/- [83C7  4/9 | 15D3  6/- ' 7478 3/-| DM70  5/- | EFY8 11/8| KT  7/6 0C201  36/-
GAVG  5/6|68G7  4/9 18 12/6 | A1834 20/-| DM7i 9/ EF183 8/- | KT8 15;- 0C203 14/
SB7 5/- | 8BH7 8- 19 10/6 | ACO44 10/- | DW4/4508/8 | EF184 89 | KT32 6/8 l 2749 10/8 'OCP71 17/8
6BSG  2/6 | 88J7 §/- | 19AQ5  7/9 | AC2HL 10/8 | DW4/5008/8 | EF804 20/5 | KT33C 4/ 8/8 | 2759  86/- ORPI2 12/6
6BA6  5/- |68K7  4/6 | 13BG6G20/56 | AC2PEN DYsé 7/-| EH90 16{2] KT#6 32/4 15/~ 8X641 10/-
6BEG 53 |68L7  6/9| 19B1  §/- 11/6 | EBOF 80/~ | EK2 25/11 | KT41 78 9/« | Transisiors | 07" 1ol8
6BGBG34/11 | 88N7  4/6 | 2001  18/6 | AC2PEN/ E83F 30/-| EK32 6/ | KT4+ 5/9 81 | and dindes /

GBHG 58 6307 /9| 20D2 21/-| DD 1lgfe| ERECC 34/8| ELZ 10/6| KTel /6 71~ | AF102 g3/e | TB3 16/
AC4PEN EI1ROF 84/6 | EL3  21/- KT#3  4/- 26/2 | AF113 11/~ | V10/15418/-

88 12/6 | e7/2 | R114% 1/9 | Ei32  3/6 | KT66 13/6| PZso 13/6 | Uss  26/2 | AFIL5 10/8 |XA102 19/8
GBQTA 76 | 6UAGT ©/6 20P) 18/6 | ACSPEN/ | EAG0  1/8| £L33  7/6 | KTi4 12/ Qi1  §/- |Us7  23/3 | AFL1G 10/- |XAl03 15/-
6BR7 /6 6USG  5/- 20PS 19/6 | DI 25/11 | EA76  7/-| EL34 10/-| KT88 28/6 QP22B 12/8 | U4l 10/ | AFII7 /6 [XALO3 18/

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES - LOOSE OR BOXED, BUT MUST BE NEW
METAL RECTIFIERS. DRMIB 18/-. DRM2B and DRM3B 15/6. LW7 21/-, LWI15 24/-. RMO 711 RMI 5/3. RM26/3. RM37/9, RM4 12/9. RM3 17/6, 14A84
317/6. 14A97 19/6. 14A100 23/-. 14A124 26/8. 144183 35/6. 148130 31/-. 14B261 11/8. FCivl 16/8. 16RC.1.1.16.1 8/-. FC3121/-, I6RD.2.2.8.111/-. 16BE.2.1.8.1
8/8. 18RA.1.1.8.1 4/-. 18RA.1.2.8] 11/-. FC118 6/-. FCI24 12/8, 883 10/6. C2D 9/-, K3/40 8/-. C3D 11/-. 3B 14/8. R3/2D 4/3. Qa4 817,
ELECTROLYTICS. Can types: 32 x 32/450v. 5/8. 50 x 50/360v. 7/-. 64 x 120/350v. 8/3. 860 x 250/275v. 9/6. 100 x 400/275%. 12/8. 100/276v. 3/-. 200/275v, 4/~
100 x 200/275v. B/6. Tubular types: 8/460+v. 1/9. 16/450v. 2/9. 82/430v. 3/9. 8 x B/450v. 3/-. 18 x 18/450v. 4/-. 32 x J2/350v. 4/-. 8 x 16/480v. 3/9.

MULLARD midget silicon rectifiers. Type BY100. Output 250 volts § amp. No larger than a shirt button. 8/- cach. Beriea limiting resistance 1/6.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.
Terms of business:—Cash with order or C.0.D. only. Post 8d. per ltem except where stated. Orders over £3 poet free. C.0.D. 3/6 extra. All orders cleared same

day. Any parcel insured agalnst damage in tranait for 6d. extra. We are open for personal shoppers 8.30—5.30 p.m. Sats. 8—1 p.mn. Complete list of modern and
obsolete valves, 8, h ete. with terms of businesa, 6d. Plense enquire for any item not listed with 8.A.E.
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Nownee Great

ker !
Profit Maker:

® Guarantees Quicker Servicing
and Satisfied Customers
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Radio & TV Servicing

DATA FOR MODELS RIGHT BACK TO 1956

Here is all the technical information you need
for quicker repair work now and for years
ahead ! The set provides full servicing data and
specialist repair methods for the popular models
marketed by 70 principal makers and companies
—current models and back to 1956, It is essen-
tial to the shrewd repair man because people are
keeping their sets longer. If you have never
before examined this famous reference work now
is your opportunity. See it for a week on free
examination without obligation to buy.

TELEVISION - RADIO - RADIOGRAMS - CAR RADIOS
TAPE RECORDERS - RECORD REPRODUCERS

DATA FOR ALL THESE MAKES—AIba, Ambassador, Argosy,
Armstrong, Baird, Beethoven, Berec, Brayhead, B.R.C., B.S.R., Bush,
Capitol, Champion, Channel, Collaro, Cossor, Cyidon, Dansette,
Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan,
Emerson, E.M.Il., Emisonic, English Electric, Ever Ready, Ferguson,
Ferranti, Fidelity, Ford Motor Co., Garrard, G.E.C., Gramdeck,
Grundig, H.M.V., Invicta, K-B, McCarthy, McMichael, Marconiphone,
Masteradio, Motorola, Murphy, Pageant, Pam, Perdio, Peto Scott,
Philco, Philips, Pilot, Portadyne, Portogram, Pye, Radiomobile,
Raymond, Regentone, R.G.D., Roberts’ Radio, Sobell, Sony, Sound,
Spencer-West, Stella, Stereosound, Strad, Ultra, Vidor, Walter,
Weébcor. Includes special 50-page supplement of older modeis.

PLUS 2 YEARS’ FREE POSTAL ADVISORY SERVICE

More than 4,000 Circuits and Component
Layout Diagrams - 2,250 Popular Models

ll.('e if M for /) Jay!'

—_— Every purchaser receivesa Free copy of
RSSTUSSn TV ENGINEERS POCKET BOOK
(Value 12/6)

272 PAGES B OVER 200
PRACTICAL ILLUSTRATIONS
An invaluable companion to

your set for on-the-spot repairs

3 w Concise information on installing,
& = s fault-tracing and repairing, ser-
e e B vicing equipment, alignment, etc.

Hurry - Post Coupon To-day

E

.

o ife value o=

George Newnes Ltd., 15-17 Long Acre, London, W.C.2.

Send me Newnes RADIO AND TELEVISION SERVIC-
ING (in 6 volumes) and TV ENGINEERS POCKET
BOOK without obligation to purchase. 1 will return them
in 8 days or send 15/~ deposit 8 days after delivery, then
twenty monthly subscriptions of 15/-, paying £15/15/ in all.
Cash price in 8 days is £15.
if you are under 2| your father must complete this
coupon. If married woman your husband must complete,
Mr.
Mrs.
Miss

Full name
(BLOCK LETTERS)

1
i
i
i
i
i
i
i
i
Address
|
i
i
i
i
i
|
|8

Tick ¥ where applicoble
The address on left Is—

My Property

Aented

‘ Parents’ Home

. | Furnished Accom.

- \Temporary address

e (RV)533/76

Si
TMD SME SIE SHE SN VEE SED AN SIE SME VED SN MND NN DND MM GED S

(@]

'-—————————-————-
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GO TRANSISTOR
WITH SINCLAIR

BOOKS - CIRCUITS - TRANSISTORS - EQUIPMENT

-
Ad

b -
P~

M.A.T’s
MICRO-ALLOY TRANSISTORS

MATSs give extremely high power gains at
all levels of collector current and voltages,
and at frequencies from A.F. to 100 Mc/s.
They may be used in place of ordinary
transistors to give greatly improved per-
formance in any circuit.

MAT 100 High’gain low level type 779
MAT 101 Extra high gain, low level

type 8/é
MAT 120 High gain, medium and

high level type "9
MAT 121 Extra high gain, medium

and high level type 876

% NEW FOR V.H.F. AND
U.H.F. THE ADT.140

This new Sinclair transistor, only §” high
x §'dia., is specially designed for F.M. and
T.V. applications and for V.H.F. and
U.H.F. transmitters and receivers. Made
by the alloy-diffused process, the ADT.140
has a typical alpha cut-off frequency of
400 Mc's. Power gain is 15dB at 100 M¢/s
and 9dB at 200 Mc/s.

Price 15/«

THREE

Each of these books is crammed with in-
vaiuable information, tested circuits and
layout diagrams for receivers and equip-
ment using MATs and the new ADT.140.

%22 Tested Circuits usin
Micro-Alloy Transistors”

“"Tested Short Wave
ceivers using MATs"

g
576 post free

Re-
516 post free

"Tested Superhet Circuits for
Shortwave and Communica-
tion Receivers, using MATs'" 6/6 post free

15/-

Post free

Special Offer to “Prac-

tical Wireless” readers

ALL Three Books for
Ao

NOW —THE SINCLAIR MICRO
INJECTOR — Fascinating to build

Smaller, more versatile, covers | Kc/s to 30 Mc/s
o PERFECT FOR FAULT FINDING AND SERVICING
ALL RECEIVERS AND AMPLIFIERS

Using two MICRO-ALLOY TRANBISTORS: the 8incialr Mlcro-Injector
s & precision sub-minlature instrument which generates and injects
a test mgoul into any part of a receiver or asmplifier at any irequency
fiom 1 Kc/s to 30 Mcfa. By this means the location oi any fauit can be
rapidly jound.

The Binclair Micro-Tnjector ia powered by s Ad. standard battery which
will last for about 6 monthe Its size Is 14/, x 1%/,," 3 §°, exciuding the
probe which is %/, tong, by far the smaliest jnstrument of Its kind available.
Assembly is extremely sitople and with take evena beginner only balf an
hour. Clearty illustrated buiiding instructions are provided together with
opersting instructions,

Size of Case

only
147 x 430" x 47

INJECTOR

Total cost including all parts, MAT Transés‘ors,

— -
(W
a7
printed cireuil board, plated probe, and case in royal

27/6 7
SINCLAIR MICRO AMPLIFIER

OUTPERFORMS AMPLIFIERS 20 TIMES LARGER

This fantastically small, powerful amplifier fe smaller than s 3d.
plece. With & frequency respofee from 50 to 50.000 c/s + dB,
and power gain of GAB {1.000.000 times) it becomes a valuable tool
in the hands of the Keen experijuenter s well ay providing au exvelient
sub-minlature hi-ti awplifier with an output suituble for apy earpiece
or even toudspesker. With MAT Trapsistors, brand new wicro-
miniature quality components and micro-printed circult.

% WITH DETAILED INSTRUCTIONS. APPLICATIONS. DATA AND CIRCUITRY.

SINCLAIR TR.5

COMBINED PRE-AMPLIFIER AND
HALF-WATT POWER AMPLIFIER

Embodies the latest cirenitry techniques o produce o
perfectly clean half wall of audio power even Jrom vevy
low ouipu! sowurces such as low-imprdance 'ape recorder
heads, piok-ups and microphones. Kach amplifier & sup-
plied veadv built and uncondi‘ionally ynaranteed.

@CIRCUIT —5 matcbed tranmstors aud temperaiure

diode in &

tary-syminetry configuration.

@ POWER OUTPUT—500 mW undistorted into & 10 obw
speaker.

@SENSITIVITY-—0.6 mV.

@POWER GAIN—80 dB (100 miilion times).

@FREQUENCY RESPONSE—350 c/s to 20 kefs +3dB,

@B8I2E—9¢ x 1§ x jin.

g~

245 : )

4_;
¥

¢

with every amplifier, eir-
cuits showing how to use
it with low and high

Jeas

FREE

beuds in vatious radio clrcuits, trans
mitter circuits, in guitar anpliter, as &

mono or steres hi-ti systew. intercom.,
ete.

BUILT , @POWER REQUIREMENTS 10 mA qulescent and
AND TESTED 59 6 150 mA peak itom 9V. battery or power supply.

ALL EQUIPMENT UNCONDITIONALLY GUARANTEED

SINCLAIR radionics LTD

69 HISTON ROAD, CAMBRIDGE
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EUROW
YOUR D with the” wonderful

Sincddain Slimline

MICRO-RADIO RECEIVER

TOTAL COST

49/

WITH
FEATHERWEIGHT
QUALITY EARPIECE

Size 24§ x 14 x $in.
Comprises brand new sub=
miniature components,
printed circuit board, gen-
uvine MAT transistors, case,
earpiece and well illus-
traced  easily followed
instructions.

FULL SERVICE
FACILITIES ALWAYS
AVAILABLE

THOUSANDS ALREADY IN USE

... and thanks to all the hundreds of enthusiasts

¥‘ who have written to us about the Slimline.
e I Here are still more typical examples of what constructors write

BUILD IT IN A :::ocrc;ﬁ:'tﬂ:s:f;c::: ‘““The case is superbly designed . . . | have bu:lt several other kits and none have
COUPLE OF HOURS ! unsolicited testimoo been truly successful, but yours :s a winner.' A.E.C., Leicester.

Success is assured before you begin  nials arlbelseenlor I completed assembly of your Sinclair Slimline and I'm really dehghted with the

to build, even if you are new to re- our offices at any quality of reproduction. It's the best small transistor set | have ev&r hceard ”
k > - J.D oventry.
::;\:ﬁ: c.:mastz:ffglﬁ: ::detxhpeef:::'s‘fc':g ;I';':;‘d““"l business “we l;frfom;rance m: car was r;:markable' i " th F.G.P., Bedford.
d . “Was honestly amazed at the performance, especially the tone.’

builder and beginner alike. E.B.T.H. London, S.W.11.

--_--_------------------—----!

To SINCLAIR RADIONICS LTD., 69 HISTON RD., CAMBRIDGE 1

PLEASE RUSH.............ooceoveveenn.. SLIMLINE(S) |

FOR WHICH 1 ENCLOSE £............c............ Sernreriannes d. |

NAME.......... :

ADDRESS ...ttt e e e e s e ]

00000000 00000000000008000000T 0OQEOaGD000N00aBE0ACAC0OEACEANOT000T 1p00000 oo I |

Block letters PIEA8S occecccccieiaritettanononoronsaronassestisittiioeseetacterereotononerans . l

i
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48 pages of valves and accessories.
Trade catalogue also available, for which please attach your business letter

'\ SEND FOR OUR 1963/4 COMPONENTS CATALOGUE

Send |/- in stamps for your copy.

CHASSIS
Aluminium Undrilled with Reinforced
Corner, available in the following sizes:

6in x 4in, x 23in. 4/6 each
8In. x 6in, x ZIin. 6’3 each
10in. x 7in. x 24in. 5 713 each
12in. x 3in. x 23in. . . 59 each
f2in. x Sin. x 24in. e 6/9 each
12in. x 8in. x 24in. v. 816 each
l4in. x 3in. x 24in. e 6f- each
l4in. x 9in x 24in. . 12/~ each
16in. x 6in. x 2%in. we 93 each
16in. x t0in. x 2iin. . 14f- each

All are four-sided—ideal 'f;:'r radio receivers,
amplifiers, power packs, etc.

GRAMOPHONE UNITS

BSR 'I;Ul'l unit, with Mono TC8H cartridge,
£3.19.6.

BSR GU7 unit, with TC8M or TC8H

cartridge, Mono, £4.15.0.

BSR GU7 unit, with TC8S
stereo, £5.5.0.

Garrard Autoslim, automatic, with GC8
Mono cartridge, £7.15.0.

Garrard Autoslim, automatic, with EV26
Stereo cartridge, £8.10.0.

Garrard Autoslim, de luxe, with GC8 Mono
cartridge, £€11.5.0,

Garrard Autoslim de luxe, with EV26 Sterco
Cartridge, £12.0.0.

BSR Monarch UAI4, with TC8 Mono
Cartridge, £6.6.0.

BSR Monarch UAI4 with TC8S Stereo
Cartridge, £7.7.0.

BSR Monarch UAI6, with TC8 Meono
Cartridge, £6.19.6.

BSR Monarch UAI6, with TC8S Stereo
Cartridge, £7.19.6.

cartridge,

METAL RECTIFIERS
Alpha Range of Guaranteed Bridge Rectifiers
suitable for Battery Chargers 6 and
volt output:

2 amp.. ... . ave e T
4 amp. ... - | o0 ok .. 1276
6 amp. ... o) o cio ... 1876
ADASTRA 3-3 AMPLIFIER
Specification: Controls—Volume, Treble,

Bass with onfoff. Valves—EZ80 rectifler,
ECL86 amplifier and output. Output
power—3 watts at 3.5 ohms impedance.
Input sensitivity—200 millivolts. Frequency
response—75-20,000 ¢/s. Hum and noise—
—70 dB. Feedback—i0Q dB. For 200-250
volts A.C. 50 c¢/s. Well finished in blue with
a smart panel with gold markings. Soundly
made of good components and performs
exceptionally well for the price, £4.19.6.

REPANCO MINIATURE TRANSIS-
TOR COMPONENTS

An entirely new range of Miniature Transis-

tor Transformers, size in. x §in. x in.,

high permeability nickel iron core. Suitable

for printed circuits.

heading.

TRANSISTORS AND DIODES
Mullard Price
ACIO7 we. e eee e e M4T6
ADI4D o e e e 25~
AF102 ... = | 2776
A g et 5 - 14/-
AFLIS 0 1076
AFI16 oo dee e v . MO
AFI7 ... S e e 976
A0 R, 20/-

AF124 ...

ocs2 ... . ) ood
[oet:x} g oo . eee
OCl70 ... 5 o
ocCi71 ... .
DIODES
BYI00 .. 6 0 .13
QA70 = . e 5 3w
OA79 ... o4 e e
OA8I .. 000 o R
QA% ... oo —
OA9l ... =3 s . 3
QA9 ... o) b % Y
@AZION s [ e L B NI 9I6
GEX34 ... w4
GEX3s ... & e 4l
GEX36 ... vor aes .o .. lOf-
SETS OF TRANSISTORS
Set 1. Comprising OC44, 2 x OC45,
matched pair OC8I 3216 set
Set 2. Comprising OCBI Driver,
matched pair OCEI 1576 set

TT45. DRIVER TRANSFORMER
For double ended push-putl output stage,
Ratic 4.5 to | + |. Secondaries bifular
wound, 5/-.

TT46. PUSH-PULL OUTPUT
TRANSFORMER
For double ended output matching to a
3 ohm speaker. Ratio 4 + 4 to |, 5'-.

TT47. DRIVER TRANSFORMER
For single ended output stage matching
to a 35 ohm speaker. Secondaries bifular
wound. Ratio 45to | + |, 5/

ALPHA

RADIO SUPPLY CO.

103 LEEDS TERRACE
WINTOUN STREET

LEEDS 7

www.americanradiohistorv.com

TT49. L.F. TRANSISTOR COUPLING
TRANSFORMER

Suitable for interstage coupling in simple

L.F. amplifiers. Ratic 4.5 to 1, 5/=.

MINIATURE DOUBLE TUNED I.F.

TRANSFORMERS
455 to 475 kefs.  Can size fin. sq. x Hin.
Ferrite pot and core construction. Suitable
for Ist and 2nd L.F.T. giving better selectivity
than single tuned LF.T’s. Can be used with
normal R.F. transistors. Extra sensitivity
when used with diffused alloy 4 element
transistors. (Boxed with circuit.) Coil
ratios: Total primary to collector tap—
2.5 to 1. Collector tap to secondary tap—
73t0 1, 6/9.

PAXOLIN SHEET
Paxolin sheet tgin. thick, 6 x 6in., I/- each
Paxolin sheet sin. thick, 12 x éin., 2= each
Paxolin sheet sin. thick, 12 x 12in., 4/- each

EMPTY PLASTIC TAPE SPOOLS

Empty tape spools 3tn. 116 each
Empty tape spools 4in. 2/- each
Empty tape spools Sin. 2/- gach
Empty tape spools 53in. 26 each
Empty tape spoois 7in. 00 3/ each

PERSONAL EARPHONE

A really sensitive dynamic earphone o
exceptionally fine quality. Provides clear
reproduction of music as wall as speech.
Fully guaranteed and complete with ear
insert, 3 feet cord, sub-miniature plug.
Model C.R.5. Crystal Earpiece, high imp.
Model MR-4, Magnetic Earpiece, low imp.
&/~ each.

VALVES
DK96 ... 79 uL4l e T16
DAF6 . 69 UABCS0 ... 7'
DF96 . 69 EYSI . 8.
DL96 6'9 PL8I . 816
ECC8! S5la PL36 .. 906
ECC82 ... 56 PCL83 ... 9/6
ECC83 6!- PCF82 .. 96
ECC84 ... 76 PCL82 .. 9/
ECC85 .. 76 6V6G .. 4
ECH8I .. 7'6 6K7G ... 2
716 6AME ... 36
76 EBYI = 3=
716 IRS . 513
PCFB0 ... 176 1T4 . 3
Fcaczm ;;2 185 e A6
L . 16.
82 T e 354 sla
UABCEO 1 716 ¢6K8G ... 49
UAFS2 o 18 6L6G ... 16
UBF80 .. 716 6Q7G .. 56
UCH42 718 6X5G ... SI-

TERMS: Cash with Order or C.O.D.
Postage and Packing Charges extra.
Single valves 9d., Minimum Parcel
Post charges 2/-. Please include
sufficient postage with your order.
Minimum C.O.D. fees and postage
316. These Postal Rates apply to
U.K. only. For full terms of business
see inside cover of catalogue.
Personal shoppers 9 a.m. to 5 p.m.
Mon. to Friday, Saturday 10 am.
to | p.m.



www.americanradiohistory.com

October, 1963

PRACTICAL WIRELESS

485

“COMPONIEN 1I'$ |I.1l D

TEL: TEM 1189 Dept. PW.12 2 . 4 EARLHAM STREET, W.C.2.

Near Cambridge Circus. A few minutes’ waik from Leicester Square or Tottenham Court Road Underground Stations

HOURS OF BUSINESS:

9 to 6. Saturdays 9to I.

OPEN ALL DAY THURSDAY

TYPE 38 TRANS/RECEIVERS

Brand new Opera-
ting on 7.4 to 9
Mcis. Trans/Recel-
vers. Complete
with headphones,
throatmicrophone,
function box and
aerial rods. Oper-
ate on 150 volts HT
& 3 volts LT dry
batteries. Com-
plete less Hatteries
and not tested.
42/8 per set plus 6/68 post. Or £4 per palr
plus 10/- post and packing.

L.T. TRANSFORMERS

Pri.: 240 volts. Ourput. 8.3 volts 5 amps,
B/B. st 2/6. Pri.: volts. Output
olts 1 amp.. 9/8. posv. 2-.

H.T. TRANSFORMERS

Type (350/13)) Tﬂnped 20/260 V, lnput

350-0-350 V. 8.3 V.3 amp..5 V.

P. & P. 3/6. Type 6K Prl.
350 350

5 mA. Pr ce 26/-. Post & Packing 6/-.

SPECIAL H.D. TRANSFORMERS

50 volts 10 amps. transformers, 250 volts
input. Brand new and boxed. Conserva-
tively rated. 55/- each. Carriage 7/6.

A GEARED ELECTRIC MOTOR

FOR ONLY 9/6. Post and Packing 2/6.
Due to bulk purchase we are able to offer
these 24 V. Rotary Convertors at this
fantastie price. Easily modified for mains
overation (full simpie conversion details
supplied). Complete with 400 to 1 reduc-
tion gearbox.

METERS

0-1 mA Meters, moving coll 3in. dlameter
surface mountim( by Bangamo Weston.
30/- plus 2/{- p. & p.
0-750 Microammeters. Brand new. blank
scale. Flush mount1n73|1n diam. Moving
coll. 49/8 each plus 2

mA meters. Brand new lin diameter
flush mounting with square flange. M.C.
12/8 plus P. & P. 1/8.

50 mA Meters.

ﬂush mountmg with square flange.
12/6. P. & P.

Brand new 2in. dia.
M.C.

CRYSTALS!!!
LARGE, RANGE OF 10X, 10X,
Fl"l'{ I'I‘MI|("‘RYSIAISAI WAYS

Send stamped and addressed envelope
for our free, comprehensive list.

FIELD STRENGTH METERS

10-160 Me/s. Contains 0-1 mA meter,
155 valve. chirome trlescoplc aerial. etc.
New condition in black crackle case.
Operates on 1.5 V. and 90 V. batteries.
Diménsions: 7 x 7 x Tin. 45/-,

SPECIAL OFFER OF éin. METRO-
VIC TEST METERS
ALL AT ONE PRICE 25/- FOR CALLERS
ONLY

including

0/20/50 mA, 0/100 mA, 0/t8 mA, 0/500 mA,
0/50 mA, 0/300 volts D.C.. 0/30 volts D.C..
0/50 volts, 0/100 volts, 0/5 Kv. 0/600 voits,
and many others. All'in perfect condition
{suriace mounting).

E.H.T. TRANSFORMERS

l-,.ll T.1. Inxut, 200/250 volts 50 Cfs, Output
. 1 mA 4 V. 1A, 0-2-4V. 1.6A., 22/8,

E.Il ’l‘... lnout 200/250 volts 50 Cfs. Output
kK 0 A. 2V. 1.5A. 3.5 kV.

N & P.5/-
E.H.T.4. Input '.X)O/?.SO volté 50 Cis. Output
0%:015 LI mA. 4 V. 1.6A, 0-2-4V. 2A., 20/6,

BARGAIN PACKS

Assorted packets of 100 brand new
Resistors including miniature and high
stab. 12/6 POST PAID. All useful values.
Condensers, 100 assorted. including mica,
ceramic, metal tubular. etc.. 18/- post
tree 12 Assorted Potts. All new and
uselful sizes 12/8, post paid,

Components Package containing 3 useful
size potts, 3 wafer switches, 50 assorted
resistors and condensers including elec-
trolvtlc s.ud ceramics. AS NEW 16/-
plus 2/- P. & P.

B.C. 221 FREQUENCY METERS

Every one tested and working in perfect
order. Exterior siightly sofled. From
£12.10.0. Packing and carriage 17/6.

WIRELESS SET NO. I9

Complete with original power supply unit
Transmitter/Receiver
covering 2-8 Mc/s and V.H.F. and 240 Mc/s.
6 valve superhet recelver and 6 valves in
For

In good condition not
Plus £1 packing and car-
riage. Micronhone and headset for this
19 Set
Variometers, 17/8 plus 2/6 post and packing.

for 12 volts input.

Transmitter. Using 1.F. of 465 Kc/s.
voice and C.w.
tested. £4,17.8.
set 17/8 plus 2/6 post and packing.

and packing.

Control box for 19 set, 10/- plus 2/- post

Booklet with circults and Instructions free with set or separately 2/9 post paid.

VIBRATORS

8V. 4 pin. 3/8 plus 1/6 P.
6V. 7 pin. 3/8 plus 1/6 P.
12V.7pin. 4/8 plus 1/6 P

DECCA X.M.5 LP. Pick-up Heads
Brand New 8/6. P. & P. 1/-.

&P.
& P,
&P

TF.144G STANDARD SIGNAL
GENERATOR

85 Kels to 256 Me/s. Fully serviced and in
perfect condition. £36 post paid.

VIBRATOR POWER SUPPLY UNIT

6 volts D.C. tnput, 230 volts 100 mA A.C. output and 6 V. L.T. out. Fully smoothed,
with OZ4 rectifier valve. Brand new in steel oase with pilot light, on/off switch and
Measures 8¢ x 6 x 5¢in. 38/6 plus 6/6 post and packing.

Slydlok tuse on {ront panel.

P. & P. 2/9.

VARIABLE AIR-SPACED
CONDENSERS

150 pFd with {in. spindle, 4/6 each.
5%178 pFd with $in. spindle, 4/8 each.
100 pFd with 3in, spindle, 2/6 each.
100 pFd pre-set, 2/- each.
50 pFd pre -get. 1/8 e
4Gang H.R.O. Vananle 390 pF'd. 12/6 each,

TYPE 68 TRANS/RECEIVER

3 to 5.2 Mc/s. Portable station with range
up to 10 miles under good conditions. In
very good condition, combplete with valves
hand mike and aerial rods. 70/- plus 8/6
carriage and packing. Require 1560V. H.T.
3V. L.T. and 8V. G.B.

MICA CAPACITOR

In cast metaj and ceramic .0002 M{d 6000V,
working, 2/8 plus I/6 P. & P. each.

TERMS OF BUSINESS
CASH WITH ORDER. Handling
charge of 16 on ail orders under 20'-
where P.P. is not otherwise stated.
Postage charges indicated apply to
U.K. only. C.O.D. orders min. £1.

WOBBULATOR FREQUENCY
MULTIPLIER

Band 1. Channels 1-13, with 50 micro/
ammeter and 0-80 dB attenuator. £9.
P. & P. 10/-.

TEST SET [93A

For testing quartz crystals of i{n. and #in.
in spacing and B7G based crystals,
40V and 80V_A.C. input including 0-100

micro-amps. 3tin. scale meter. indlcator
light and variable control. 1%in. rack

mounting but completely enclosed. AS

NEW. £4.15.0 carr. paid.

ON VIEW IN OUR SHOP FOR
CALLERS ONLY. VERY LARGE
RANGE OF TEST GEAR including
Signal generators. Decade resistance

boxes, Pen recording Voltmeters and
L)ggrmomecers. Electronic Tuning Forks,
etc.

s

SILICON RECTIFIERS

Weecmwhouse 1.000 P.1.V. 500 mA, 9/- each:
800 P.1 500 mA, 7/8 each. 400 P.LV.
200 mA’ 3/6 each.

WWW.americanradiohistorv.com
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. TECHNICAL
. TRAINING
v in radio

* television and
. electronics

Whether you plan to have your own business, to
become an electronics engineer, to take up a career in
industry, or to brush-up your knowledge and study
new developments, transistors, etc., an I.C.S.
Course will help you to success. You learn at home
in your own time, under expert tuition. Moderate
fees include all books.

EXAMINATION COURSES FOR:—

C. & G. Radio C. & G. Radio
and Amateurs’ Exam.
(Amateurs’ Transmitting
TV Servicing Certificate Licence)
(RT.E.B.) P.M.G. Certificates in

Radiotelegraphy

British Institution of Radio Engineers,
C. & G. Telecom. Technician’s Cert.
Gen. Cert. of Education etc.

LEARN AS YOU BUILD

Practical Radio
Servicing Course

A basic course in radio
electronic and electrical
theory backed by thorough
practical training. You
build radio receivers,
signal generators and
multimeter.

Post thiz Coupon TGO DAY Y BT R

careérs in Radio, and full details of other 1.C.S. Courses

Member of the Association of British Correspondence Collezes
.'_____—_____—______"

INTERNATIONAL CORRESPONDENCE,
SCHOOLS

(Dept. 171), Intertext House, Parkgate Road,

London, S.W.IL,

Please send book on

Name. Age
(Block Letters Please)

Address —

10.63

INTERNATIONAL CORRESPONDENCE SCHOOLS

Occupation

PRACTICAL WIRELESS

October, 1963

HARVERSON
SURPLUS CO. LTD. }

For address see opposite page

3.VALVE AUDIO AMPLIFIER. MODEL HAM

Designed for Hi Fi reproduction of recurda,
A.C. Mains operation, Ready bullt on plated
beavy gauge metal chassis, size 74in. w. x 4in. d.
x 4}in, h. Incorporates ECC83, EL84, EZ80
valves, heavy duty double wowd mains
tranaformer and output transformes matched
for 3 ohm speaker, separate Bass, ireble and
volume controls, Negative feed back line,
Peas output 44 watta. Front panel can be
detached and leads extended for remote

wounting of controis,

The HA34 has been specially dealkg;xeg for us and our quantity order enables
us to offer them complete with 0bs,
e e e v for ooy 40,0 P. & P4k

TWO VALVE AMPLIFIER simllar to above but wsing ECLS2 and E£80,
with tone and volume controis. Output 3 watta. PRICE 7b/~ P. & P, &/~

SPECIAL OFFER!

MARCONI
QUARTZ CRYSTALS
TYPES ZHB
Glass encapsulated, 2 wire lead out.
Bize 1}in. high x {in. dia. Following
trequencies (Kc/e) only available:
18521, 13583, 136486.
13708, 13771, 13833,
13896, 13958, 14021
14083, 14146, 14208,
. 14271, 14333, 14396,

14459,

6/- each. P. & P. 1)} per crystal,
38 or more Post Free.

CALLERS
SPECIAL

" Through purchase of Electro-

nloa Manuiacturing Company

we have a large selection of
extremely high grade

OUTPUTAND MAINS

TRANSFORMERS
to suit all modern types of
Hi Fi Amplifiers. Also a few

quality

EQUIPMENT
CABINETS

sultable for bousing Hi Fi
Equipment.

HI-Fi

All available at
Bargain prices

BRAND NEW
CAR. RADIO AERIAL
BARGAINS!

BY WELL ENOWKN MAKER
Following types availasble for wing
mounting; simple one hole fxing,
all beavily chromed, telescopic and.
complete with coaz plug and lead,
TYPE HS1, 3 section, open 433in.
elo’sed 17in., (list 32/6), OUR PRICE

TYPE HS2. 4 section, open 44§in,

OUR PRICE 40/-.

TYPE HS3, & section, open 4lin,
closed 14in., length below wing 24in.,
adjustable angle 0-25°. Features a
tamper-proof locking device, aerial
canpot be extended without using
speclal key provided. (List 57/8),
OUR PRICE 50/-.

All gerials plus 2/6 P. & P.

Limited number
available

TELEFUNKEN HI-F!
STERE© AMPLIFIER

bty
Mode! B82 with BALANCE CON-
TROL 110/250 v. A.C. input. 5 watt.
undistorted output (10 watts nomi-
osl). 8ize 12 x ¢ x 2in. Weight 9 Ib,
Complete with spec. and instructions,
STILL ONLY 26.18.6 Camr. 7/~

STEREO AMPLIFIER
1ncorporating 2 ECLS2's
and 1 EZ80, heavy duty
double wound mains trans-
former. Qutput 4 watts per
channel. Full tope and
volume controis. Absolu-
teiy complete.

wWww.americanradiohistorv.com
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SPECIAL
PURCHASE!
TURRET TUNERS
by famoua maker.
Rrand new and unused.
Complete with POCS4 and
PCF80 vaives. 34-38 Mcis
1.F. Hiscuits for Cbannels
1 to 3 and 8 and 9. Circuit

diagram supplied.
ONLY 25/- each. P.

F.M. TUNER
HEAD

A permeabllity tuned tuner
head by & farmous maker,
rupplled  without
(ECCS3) and drum and
epindie, 1878, plus 1/9 P. &
P. Valve B/ extra. Drum
and apindle 3/8 extra.

GORLER F.M.
TUNER HEADS
10.7 Me/s I.F,

15/-, vlus 1/9 P. & P.
(ECC85 vaive, 8/8 extra.)
e ———— e

E.M.l. 4-speed

Player and P.U.

FURTEER HUGE
PURCHASE enables us to

oﬂor these 61/6 P{(ﬁ

Heary 8)in. metal tusn-
table. Low flutter per-
formance 200/250V shaded
motor with tap at 43 V for
amplifier valve fillament if
required. Turnover LP/78
head.

RECORD PLAYER

AMPLIFIER
2 valve (EZH30, ECLAR2),
.C. mains, 3 watts

output, ready built, tested
and complete with vatves

and output transformer.
Bize 7in. w. x 2}ln. d. x
5iln. h. 55/-. P. & P. 3/-

Buitable speakers: #in. 15/-
P. & P. 1/8. 10 x 6in., 26/-,
P & P18

4-SPEED PLAYER
UNIT BARGAINS
SINGLE PLAYERS
TU/I12. £3.10.0. Carr. 8/6.
AUTO CHANGERS
B.A.R UAi4 26.2.6.
Latest BB.R. UA1A £7.2
Latest Garrard ' Auto-sii
£6.17.0. Carr. 5/- on each.

LOOK
OPPOSITE
FOR MORE
BARGAINS

HARVERSON'S F.M. TUNER Mkl
® KM

head b
famous
maker.
® Guar- |
anteed (@
non-drift.
[ ] Per-
meability
tuoling.
® Fre-
quenecs coverage S8.
100 Mc/e. @ OABI
balanced diode output. @ Two 1.I. stages and
discnminator. @ Attractive marcon and gold
dial (7 x 3in. glass). @ Sell powered. using a
¢00d quality malns transiormer and vaive rectifier.
@ Valves used KCC83, two FEF80s. and EZ80
(1ectiner. @ Fully drilled chassis. @ S8lze oi
completed tuner 8 x f x 5{in. @ All parts sold
separately. 8et of parta if purchased at one time
£5.19.8, ptus 8/6 P.P. and ina. Circuit diagram and
instructious 1/6 poset free. Mark [I Version aa above
but compiete with mngh: eye. frout panel and
brackets, £6.12.8. T. & P

Mark III Version as \!ark 1 but wnth ou'.put s!nqs

(ECLS2) and tone control. £7.7.
Handsome Metal Cabinets. Cho:ce of Grev Bla~ k
or Green. To At Mark 1, 25/-, P. P. 2/6. To

fit Mark 11, 17/8. P. & I'. /6.

6 TRANSISTOR AND
DIODE SUPERHET

A first-class 2 wavehand
transistor superhet. @ Printed
circult panel tsize R} ¢ 2%n.)
@® 3 pre-aligned [.F. tranafor-
mers. @ Higb-gain Ferrite rod
aerial. @ Al First-grade
transistors. @ Car  aerial
winding. @ Push-pull out-
put. @ All parts eupplied
with simple instructiona,
All parts so0ld separately

Bet of parts it purchased at
one time.

ONLY £4.5.0 "5"
35 OHM SPEAKERS

Suitable for use iwith above.
2in. Goodmans. Lleal repiace-
ment far most pocket portables
8/6: 24in. 10/8; 3iin. 12/G;
5in. 17/8: 7 x 4in. 21/-,

P. & P. 1/6 per speaker.

Portable CABINET
Size approx. 84 x 3 x 3fin.

Bultable for above uslng 3}in.
speaker, 25/-. P. & P. 2/~

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 LK. transformers, ane oscillator coil, nne driver

transiormer and wound Ferrite aeral {med., iong

and  aeral coupling). 28/8 complete, poat 1/-

6 transistor printed circuit. board to match, 8/8,

post 8d. Circuit diagram 1/6 extra,

QUALITY RECORD PLAYER
AMPLIFIER
A top-quallty record player amplifier. ‘This
amplifier (which s used in a 29 gn. record plaxer)
employs ECC83, EL84, EZ80 valvea. Bass. treble
and voiume controla, Complete with output trans-
torier iatched for 3 ohm speaker.
PRICE 69/6.P. & P. 376

DITTO. Mounted on board with output trane-
forwer and Sin. apeaker.

Complete at 89/6, P. & P. 4/6.

TRANSISTORS
GET 15 (Matched Pairy 15/-
5/- Pxalog 8/8
8/- XA103 6/8
8/- V15/10p ..o 1248
iMard & tranmstors, OC44, 2--0CH3, OCBLD

o
mmatched pair QUS!, 25/-. All Ifost Hree

HIGH GAIN 4TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TAIl

@® Peak output in excess of
14 watts. @ All standard
Britiah componeots. @ Buiit
on printed circuit  panel,
size 8 x 3in. @ Generons
size Driver and Output
Transformers. @ Qutput trans-
former tapped 1or 3 ohm and
15 ohinn apeakers. @ Transistors (GET114 or 81 Mubard
OC81D and matched pair of OC81 o/w). @ 9 volt opera-
tion. @ Everything supplled, wire, battery clips, solder, etc.
@ Comprebensive easy to follow instructions and circuit
diagram i/6 (Free-with Kit). Al parts sold separateiy.

10,14 WATT HI-FI AMPLIFIER KIT
A styllshly  finished monaural
ampilier with an output of 14 watts
from 2 EL84s in push-puil. Super
reproduction of both music and
epeech, with negligible bum.
Beparate inpute for mike and gram
sllow records and anpouncemants

SPECIAL
PRICE
45/-

P. & P. 2f6.

to foilow each otber. Fully
shrouded section wound output
transformer to match 313 Q

speaker and 2 independent volume
controls, and separate bass and
trebie gontrols are promided giving
good lift and cut.  Vaive line-up E=
2 E184s, ECC83, EF85 and EZ80

rectifier. sSimple  instruction
bookiet 1/6. (Free with parts),
All partn sold neparately. ONLY £6.19.4 B 5 P8
BRAND NEW 3 OHM AMPLIFIER
LOUDSPEAKERS CARRYING CASES
24in. 12/6; 5in, 12/6; Biin. 15/-; BRAND NEW.
Sing 21! 100, 25/-5 12in. 27/6, Btrongly made wooden ocone
BEm 4 *‘;n"'"g"’ A 10/6 | jiruction, tough vynide covered,
n‘nker y 10/8 complete with carrying bandle.
EML13jlox8din bigh iy agfg | Qrerall eze Isbn wice = Sio
;.’;giﬂn}ﬂg‘jfe‘g‘;;‘sg’r’g;é;l“‘:}’ 10/6 | Panel Weluht oni 4) ba.  Idea)
aieo 13 obm 12 inch., 30/= ety IO Gpt(137 G
P. & P. up to 6ln. 1/8: over 6in. BARGAIN PRICE
2/8 per speaker. 28,6

AMPLIFIER ON
PRINTED CIRCUIT
BOARD

Two valve. VY85, ULSY
O.P. trans., use with 80 volt
tap oft motor, 38/8.

P.P, 2/6 on above. Dropper
r;/:i for filaments if required.

B.S.R. AUTO UNITS
160 v. Buitable for use with
above. (3lightly soiled.) £4.4.0,
LARGE CABINET Bultable for above two Items,  Complete
with 3 ohm speaker. 82.6.6. Carr. b,

Superior CABINET 8imilar w nbovc to take 8 x 5in, speaker, with
motor board, will accommmodate BAR UAl4 or UAL6. £3.9.8. Carr. §/6.
HSpeaker 15/- extra. P. & P. 1/8 extra,

——
SPECIAL BARGAIN OFFERS!
MAINS TRANSFORMERS. Tapped Primary. § wave or Bridge Reculur.
Becondary 250 v. at 73 mA 6.3 voits at 2 amps. 10/8 each. P. & P. §/-.
TWO GANG .0005 TUNING CONDENSER. ueared precision reduction
drive. Bize 27/, x 2 x 1}in. Brand new and unused. 3/8 each. P. & P, 1/-,
MAINS TRANSP'ORMER linpregnated and fuily shrouded. 8ize 9} x 3¢
x 2jin. Weight 6 1ha. Tapped primary 205, 225, 245v. Electrostatic
screen. Output 360-0-360 v. at 120 m/a 1L plusl030 v. hali wave at 3 m/a
D.C. 6.8 v. aL 3.5 amps, centre npved 6 v.at 2} amps and 6.3 v, at .6 amps
PRICE ONLY 21/-each I & P. 5/
CARBON MIKF. INSERTS. Hrnnd new
ELECYTROBTATIC H F. TWEETERS.
each, plus 9d. P. & P
MIDGET 2/GANG CONDENSERS (‘apacnby 195 and 100 pF. Polystyrene
case with bulit-in trimmern. 8ize § x § x I n. Nol used but removed from
P/C Boards. Two for 8/-, plue 1/- P, &
ACOS URYSTAL MIKES High imp. High
Listed at 45/-. Our price 18/6. T. & P, 1/6.

sensitivity, 18/6. P. 16,
TSL CRYSTAL STICK MIKE.
TRANEISTOR DRIVER and O/P TRANSFORM {Tapped 3 ohma
and 15 ohma outpun phm 4 suitable Transistora glvmg approx. 1 watt

output 80{-. 1",
£l PUQH BUTTON TRANSASTOR SWITCR. D.I'.—D.T. Each

2}in. dla., 3[8 P. & P.0d,
'Iype Lsu 75 Bize 3 x 3in., 2/6

i For desk or hand use.

HARVYERSOMN SURPLUS COC. LTD.

170 HIGH ST., MERTON, S.W.19. CHErrywood 3985/6
Open all day Saturday

A few nunutes from South Wimbledon Tube Station.

PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.E. ONLY. P. & P. ON OVERSEA
ORDERS CHARGED EXTRA.

Early closing Wed.,

(8.A.E. ALL ENQUIRIES)

(Plegse write ciearly)

Switeh §/8 and 1/-

ACOS GP85/1 T/0 MONO CRYSTAL CARTRIDGE. Complete
wilth sapphire st rlii and mounting bracket. limited oumber
oniy al 12/8. P. & P. /-

TAPE DECKS
COLLARO STUDIO DECK

SPEAKER &
CABINET FABRICS

| p.m. “0'1%0 ]“’M%‘::;rnr‘zé;‘(d P24 Oatmeal fnbrict for .‘I:.d
N ker ar rcabinet or Re
(Hingle =peecdy Afn. per aee, i
siniple control, vaes biin. spoo "I‘:“e 'l":; &‘N“" 1’.':"1'
£6.15.0 vlus 5/8 carr. wnd ins. § M0 18 per :
(Tapes extra on both). ""‘nzih (\(linimnm order).
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J., J' MUL!.ARDDESGHS

Designed mainly for Mullard

Range of Amplifiers. also suitable

for any Ampllﬂers requiringinputup

V. Incorporates 5 input

~ Chmnels lncluding for Tape and Magnetic
Pickups. Separate Bass and Treble controls.
High pass filter 20 to 160 ¢/s. low pass filter
5-9 Kc/s. Totally enclosed in case size 114" x 41" x 4°.

krrorparTs £10.0.0 assemBLep&TeEsTED £13.13.0
(Carr. & Ins. 5/-).

MULLARD “5-10” MAIN AMPLIFIER

For use with MULLARD 2 or 3 valve pre-
amplifiers with which an undistorted
power output of up cn 10 watts is obtained.
SPECIFIED COMPONENTS AND MUL-
LARD VALVES inciuding PARMEKO
MAINS TRANSFORMER and choice of
PARMEKO or PARTRIDGE Output

¥ Transfo 5
T % i CS%IPLE%%'-KIT 0.0.0
T (Parmeko Output Trans).
g ASSEMBLED AND £1 3.1 o.o

"(Carr. & Ins. 6/6). TESTED
ABOVE Incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 extra.

THE MULLARD 510/RC AMPLIFIER

The popular complete *'5-10"" incorpora-
ting Passive Control Unit providing up to
10 watts high quality reproduction with
input of mV. Specified components
and new MULLARD VALVES. Includes
PARMEKO MAINS TRANSFORMERS
and choice of PARMEKO or PARTRIDGE
Out. ut Transformers. Surplus Power
ailable for Tuner.

]%(I)'IMPLETE £ 2 o o
ASSEMBLED £16 o o With PARTRIDGE OUTPUT TRANS.
AND TESTED £1.6.0

ex.
(Carr. & Ins. 7/6).

THE MULLARD 33/RC
A HIGH QUALITY AMPLIFIER DEVEL-

OPED HE VERY POPULAR
3-WATT MULLARD *‘3-3” DESIGN.

KIT OF PARTS

ASSEMBLED

AND TESTED £11 10 o

Complete to the MULLARD specification
including PARMEKO OUTPUT TRANS-

ORMER. Switched inputs for 78 and
L.P. records plus a Radio position. Ext,ra power to drive a Radio Tuning
Unit 1s also available. (Carr. & Ins. 6/6). Please state L.S. impedance.

THE “MONO-GRAM”
m A small Amplifier of genuine high quallty
performance. Incorporates ULLA

ECL86 Valve, separate BASS and TREBLE
controls and produces up to 3 wat.t.s un-
jstorted output. (Carr. & Ins. 3/6),

bled
a5d Tested £6.0.0

IParcs£4 10 o

Perfectly suited for Portable Installations for
which purpose we offer PORTABLE
(£3,10,0), the AMPLIFIER (Kit) and 8 x 5

SPEAKER (£1.0.0). Al} for £9.0.0
ﬁﬁ%rﬂfgil\éefliy with ASSEMBLED "e
(Carr. & Ins. 5/, "7 £10.0.0

The Case quoted above will accommodate some %
4-speed Single Record Units. A larger model is
avallable for extra 10/-. With this Equipment a
COMPLETE PORTABLE REC- £

ORD PLAYER can be built for

MULLARD FOUR CHANNEL
MIXING UNIT

Self powered Cathode follower output,

Incorporates two inputs for CRYSTAL

MICROPHONES, one for CRYSTAL PICK-

Klq§ggd a fourth for Rﬁgxs? or }ELED
EM

PARTS n o AND TESTED £1 1 '1 o'o

(Carr. &
Ins. 5/-.),
Alternative Model I/L provides for one input matched for moving coil

ot ribbon mike £1.17.0 extra.

PRACTICAL WIRELESS

October, 1963

COMPLETE KITS
OF PARTS

MULLARD 2-VALVE PRE-AMPLIFIER TONE
CONTROL UNIT

Employing two EF86 valves and
designed t0 operate with the Mul-
lard AMPLIFIERS but also
perfectly suitable for
makes with input up to
* Equalisation for the latest
R.1.A.A. characteristics.
* Input. for Crystal Pick-ups and variable reluctance magnetic

* Input (a) Direct from High Imp. Tape Head. (b) From a
Tape Amplifier or Pre-Amplifier

* Sensitive Microphone Channel. % Wide range BASS and
TREBLE Controls.

KIT OF ASSEMBLED C:
PARTS £6.6.0 AND TESTED £9 10 o § Eswgl)
PRICE REDUCTIONS

(a) THE KIT OF PARTS to build both the''5-10" £1 5 1 5 o

(zjlam)hg(}';:';}(}s)the 2-Valve Pre-Amplitier.... Q b
g

(a) Assembled and Tested .......cooouiaion... £21 .1 0.0

(b) THE KIT OF PARTS to build both the “5—10" £1 9 10 o

Anmplifler and the 3-Vaive Pre-Amplitier.

(Carr, & Ins. 10/-). £25 10 o

(b) Assembled and Tested ......................
Wwith PARTRIDGE OU’I’PUT TRANSFORMER £1.6.0 extra.

HIGH FIDELITY LOUDSPEAKERS

WE STOCK THE COMPLETE RANGE
BY GOODMANS. WHARFEDALE and W.B. STENTORIAN
A few recommended examples

S INCH TYE

G_OODMANS “AXIE’I’TF"' £5.5.7
W. B8 goocecggocancongaanpance £5.19.8
WHARFEDALE 'SUPER 8/RS/DD” £6.14.2
10 INCII TYPES

GOODMANS “AXIOM 10" £6.5.11
W.B. MODEL HF 1016 £7.0.
WHARFEDALE “GOLDEN ‘10/R8IDD £7.17.5

1Z INCIF TY P

GOODMANS * AXIOM 201" 15 watts

GOODMANS “AXIOM 301" 20 watts

F 1214 15 watts oa
WI2/RS” ......

WHARFEDALE *‘Super 12/RS/DD

Carr. & Ins. or above 5/6 each.

£17.1000

We are pleased to announce that all Stern’s
products are now available from

CLYNE RADIO LTD.

12 SUFFOLK HOUSE
GEORGE STREET, CROYDON

Telephone: MUN 3250

RECORD PLAYERS

THE COLLARO “JUNIOR" 4-speed single £3 10 o

player with separate crystal pick-up ....... ee - -

THE NEW GARRARD “AUTOSLIM" 4- £6 10 o
speed autochanger with crystal pick. = =

GARR ARD ‘‘AUTOSLIM DE LUXE" 4—speed

auwchanger. incorporates transcription pick- £11.8.0

THP (‘()LIARO e speed aucochanger £6 19 6

unit with Studjo *‘O" pick-up
B.SR. Model UAl4, 4+ speed
changer with crystal pick-up
Thenew GARRARID \Iml(-l TR High Quality
Single Record Player fitted with the latest
T.P.A. 12 pick-up arm and G.C.8. crystal Cart-

ridge. .

GARR od 10 sinzle record £5 9.1
player fitted with high output crystal pick-up t oo
PHILIPS Model AGI1016. A 4-speed player

can be operated both manually and automati- £1 2 12 0
cally. Sultable for Mono or Stereo operation .. - c
Carr. and Ins. on each above 5/6 extra.

Mk. 11 “Fidelity”” FM TUNING UNIT

An attractively presented Unit KIT OF £1 o 10 o
incorporating MULLARD PER-~ PARTS o S|
MEABILITY TUNING HEART

and corresponding Mullard valve ASSEMBLED £1 4 5 o
line-up. Verysuitabletooperate AND TESTED A

with our Mullard Amplifiers. Carr. & Ins, 5/-,

ARMSTRONG
RADIOGRAM CHASSIS

oo IR

o i

m |

We have the full range in stock. 2 5 .
Prices rane from £20.10.0, ﬂ_% Aew.
Full details are readily available. R ~&_§

Send S.A.E. for fully descriptive technical leaflets. or call at our
showrooms and hear the equipment on demonstration.

IF YOU ARE PLANNING TO INSTALL “Hi-Fi" and UNCER-
TAIN OF THE TYPE OF EQUIPMENT TO USE—OUR WIDELY
EXPERIENCED TECHNICAL STAFF WILL WITH PLEASURE
PUT FORWARD RECOMMENDATIONS—STATE TYPE OF
%NSV’I}‘EALLLATION CONTEMPLATED AND APPROX. PRICE
LE

CREI%XT‘ 0SALE. TERMS are available on all Equipment
over

FULLY DESCRIPTIVE LEAFLETS are ready available—
please advise 1tems of interest and enclose 8.A.E.
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MODEL GR3/S

TAPE RECORDER

MODEL CR3/S incorporates
the HF/TR3 Mk. 1l Tape
Amplifier (described below)
and the Collaro ‘‘Studio”
Twin Track 3—speed Deck
opexat,lng at 1iin., 3tin., and

7%in. speeds Complete
with mlcxophone and
1,2000t.

i s
S

QND TESTED £43'o'0

(Carr. & Ins. 15/- extra).

STEREO TAPE
PRE-AMPLIFIER

MODEL STP-1. For usa

RO : i
“STUDIO" ¢ and 4 track Stereo Decks. Incorporates Ferrox-
cube Osecillator, 4 speed Bqualisation Signal Level \’lel.ex and
eparm.e Gain Controls. Includes separate Power U

PARTb £22 0 o (Carr. & ASSEMBLED £28 o o

Ins. 8/6).
TAPE PRE-AMPLIFIER MULLARD Type b Had

Suitable for most ¢ track., Mono
Tape Decks. Incorporates Ferrox-
cube Push Pull Oscillator. Treble
Inductorand3-speedEqualisation.
Includes Separate Power Unit.

KT e£14.0.0 asseveLep £19.10. 0

(Carr. & Ins. 7/8).

MODEIL lIF/TR3 l\ll(. u

MULLARD TAPE AMPLIFIER
Based on Mullard's Type “A"
design_and suitable for most &
track Mono Tape Decks. Incor-
porates Ferroxcube Treble In-
ductor. Gligon Output Transfor-
mer, and 3-speed Equalisation.
Includés separate Power Unit.
KIT OF (Carr. &
PARTS £13-13107 Ins. 7/6).

STERN'S “ADD-A-DEGK"

A self contalned Unit consisting of
Garrard Deck and matched Preampli-
fier on one chassis. Provides full tape
racordin% facilities and replays
through Pick Up Sockets of Standard
Radlo receiver or Amblifier

PRICE includes com- £18 18 o

plete Tape Magazine
(Carr. & Ins. 10/~).

COMBINED PRICE OFFERS !!!

Includes small charge for special testing and PRECISE

\IAT(,HI‘\G of the ASSEMBLED I’RF A\IPLIIILR (or
Amplifier) to TAPE DEC

STP-1 (Kit) and ‘STUDIO™ Deck £39.0.0 Assembled £46.0.0

STP-1 (Kit) and Brenell Deck £86.0.0 Assembled £7

%’l P- I ’hlt,) and Truvox Deck £51.0.0 Assembled £5

“C" (Kit) and "STUDIO‘
De k £26.10.0 Assembled £33.0.0
‘TYPE “C" (Kit) and BRENELL
£43.0.0 Assembled £60.0.0

Deck
’I‘YPE ‘C' Assembled and Wearite
£70.0.0Inc. Head Lift Trans.

HF‘/TR-E (Kit)and “STUDIO" Deck £26.0.0 Assembled £33.0.0
Hg/TRS (Kit)and BRENELL Deck £43.0.0 Assembled £50.0.0

/TR3 Assembled and Wearite
Deck .. £70.0.0Inc. HeadLiftTrans.

ASSEMBLED £19.0.0

PRACTICAL WIRELESS

SPECIALISTS IN SOUND EQUIPMENT
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FOR OVER 25 YEARS

MULLARD ‘1010 STEREOQ AMPLIFIER
A high fidelity design providing up te
10 watts (per channei). Superb repro-
duction frequency response (iat to
withip 3db from 3 ¢/s to 60 Ke/s at 50 mv
Total Harmonic Distortion at 10 watls

0.1%. N

rri ASSEMBLED AM-

PEmIF?II(E% (as 1llustrated) £24 0 0
£20.0.0 (S

(b) KIT OF PARTS.......... Ins. 7/8).
Built to the highest technical standards and presented strlctly to
MULLARD'S specification. Two sp clallv designed GILSON ULTRA-
LINEAR OUTPUT TRANSF‘ORMERS with 20% Es are used.
We can also sup, Iply Lhe assembled MAIN AMPLIFIER only for operation
with our DUA EL PRE-AMPLIFIER; this provides a more
versatile Installatlon and is essential if a low output pick-up is to
be used. When order!ng specify 1oudspen r im ce.
(a) THE ASSEMBLED MAIN A LIFIER and ASSEM- £34 o o
BLED DUAL CHANNEL PRE-AIV £27'0'o
(Carr. & Ins. 10/6).

(b) KIT OF PARTS for both Units...

MULLARD DUAL-CHANNEL

PRE-AMPLIFIER

A four Valve design for both STEREO-
PHONIC and MONOPHONIC operation.
Operates equally well with any make of

é\sl(;lpllﬁel requiring an input of up to 3 {
KIT OF‘ ABSEMBLE
BToE £12.10.0 AND thetEp £15. 0. 0
(Carr. & Ins. 5/-).
THE “TWIN THREE"

STEREO AMPLIFIER
ASSEMBLED AND TESTED

£9.0.0 TR

Based on a recent, deslgn by MULLARD LTD., is {deally suited for use
in Portable RECORD PLAYERS for which purpose we offer a speci-
ally deuigned Case: incorporates MULLARD ECL 86 Valves, separate
BASS and TREBLE CONTROLS and produces up to 3 watts per channel.
Frequency response is 40 ¢/s to 35 Kc/s. size is only 11}in. x 3in. x 5in.
To eonstruct a STEREO PORTABLE RECORD PLAYER we oﬂer'
Assembled AMPLIFIER with two ROLA 8in x Sln £1 6 10 o
LOUDSPEAKERS and PORTABLE CASL for. .

THE “TUDOR"

STEREO AMPLIFIER

PRICE (Packing &
£1 5'0'0 Carr. 7/6)

A self-contained Shelf-mounting Amplifier designed to provide high
quality stereophonic and monopgonlc reproduction. Each channel pro~
vides a rated output of 6 watts and for monophonic operation approx.
12 watts {s produced. Separate BASS and TREBLE CON!

The Cabinet is finished in Black Crackle. Size 14 x 8 x 4in. Send for
full specification.

PLESSEY 15in. P.M. LOUDSPEAKER

Ex B.B.C.

A high quality 15in, loudspeaker, handling 20 watts
of audlo. Suitable for use in public address systems
where considerable power ls handled. or as a bass
reproducer in dual or triple loudspeaker systermns
where full use can be made of the low fundamental
resonance and smooth response.

Impedance . .. 150hms at 400c/s.

(Carriage and Insurance i
5/- extra)

Sl

Carr. &
Ins. 10/~

Dia. of pole plece . .+ 2inches

Power rating .. . oo 20 wat

Flux density .. . .. 12,000 lines
Total lux . . <. 185,000 Maxwells
Bass resonance - .. 2C.

Frequency range Y
Nett weight s

price 12 gns.

Our Technical de Igt will be happy to advise on the cholce of
matching PICK-UPS, Microphones, Loudspeakers.

Send for current price list of X
all leading recording tapes and accessories o

WHEN ORDERING OR WRITING FOR LEAFLETS PLEASE STATE DEPT. P.W.

ZO?PC.YD5KCIS.

Carr. & Ins. 10/6 extra.
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ARMSTRONG AF208AM/FM
RADIOGRAM CHASSIS

STEREO 12 Mk 2 £40/5/-
8 watts push-pull output from each channel, 16
watts total; VHF, with automatic frequency control
medium and long bands; A hi-fi system on one
compact chaasis,

STEREO 85 £29/18/~
Junlor version of 8terec 12: 5 watis per channel, 10
walts total;VVH F and medium bands; Inputs for tape,
pick-ups and future stereo radio.

JUBILEE Mk, 2 £28/5/-
Mono; 8 watta push-pull output; VHF, automatic
frequency control, medinm &nd long hands; 8eparate
tone controla: Pick-up and tape inputs.

AF208 (ILLUSTRATED) £21/4/-
An AM/FM mono chassis of 5 watts output covering
VHF and medium bands. An in¢xpensive version of
the Jubilee Mk. 2.
All carriage free.

New Boxed VALVES 9%-day Guarantee

Write for free literature.

074 5/-6KiG: 6/« ER9L  4/-|PCLEZ 10/-
1R5 8/-AK8G /- [EBC41 8/~ PCLS4 10/-
185 6/-{5L6G  8/- ERUS1 8/-|PL&L 10/~
1T4 3 5/-|KBFRO  9/- P183  8/-
oX3 8/~ BCH42 9/-‘”33 15/-
384 b/-|ECHR1 9/-|PYBY  7/-
Ve x 5/-|ECL80 9/- PY8L  8/-
3Q4 g 5/-|ECL82 10/-|PY83 7/~
5U4 T8 8/-[EF85  8[-(PQ25 7/~
573 A 6/-|E¥B0  B/-|8P4l B/~
574 5 9/-[12AUG7 6/-|EL32  B/-|8PEL /-
6ACT 3 4/-12AX7 7/-EL84  7/-{U22 -
6AMS  4/-(12BH7 7/-/EV51 9[- {UBC4L 8/-
6AT6 ' 6/-[I2K7  5/-|[EY86  9/-|UBCS1 8/-
6BA8  7/-12K8 14/-|EZ40  7/-|UBF89 §/-
6BE6  5/-112Q7 B/~ EZﬁO 7/-|UCHS1 9/
6BWE  7/-|25Y5G  9/-(E! 7/-|UCT8S 10/-
6C4 . Bj-35L6 9/ HABcsolo/- UCL83 12/-
6D6 & b5/-[38Z4  5/-|HVR2A b/~|UF89  9/-
6G6 . 4/-954 2/- KT33C 8/-|UI4l 9/~
6H6 . 8/-[DAF96 8/-|KT76 8/-(UY4l 7/-
615 .- b/-|DF96  8/-|MUI4 7/-lUYSS /-
6J6 \“ b/-|DK96 8/-|PCC84 8/-[UUS  7/-
637G  6/-DL96  8/-|PCF80 8/-VRIS0 7/-
6K6 5/-IEABC80 8/-/PCF83 8/-lW8l  8/-
NEW FAMOUS
ELECTROLYTICS MAKES
TUBULAR CAN TYPES
1/350V  2/-150/350V 5/8)8/600V 8/~
2/350V  2/3(100/25V 3/-|16/600V 18/-
4/450V  2/8(250/25V 8/-|16/450V 5/-
8450V 2{8|500/12V 8- |32/350V 4/-
16/450V 3/-{1,000112V  8/- 33/450\; 651/8
32 5,000/6V 5/-|32+32/350V 5
jasov 8/ Y I\ 331 32/430V 61
25/26V 1/98+8/450V  3/8| 05 1SRN0 1o m”
25/50V  2/-18+16/450V 319|507 50/350v 7~
50/25V  2/-(16+16/450V 4/3 |64 4. 120/350V 11/8
50/50V  2/-182+32/350V 4/81100+200/275V 12/8

TELESCOPIC CHROME AERIALS. 13in. extending

to 43in., 8/6 Coax Adaptor Plug. 1/68 extra.
TRIPLEXERS Bnnd! 1, H. ﬂl o ..o 12/6
COAX PLUG 1/- D SOCKET . 2/-
PANEL SOCKETS 1/- OUTLET BOXES 4/~

BALANCED TWIN FEEDER yd. 8d. 80 or 300 ohma.
DITTO SCREENED per yd. 1/6. 80 ohms only.
Wirewound Ext. 8peaker Control, 100 3/-, 250 @/6.
WIRE-WOUND POTS. 8§ WATT. Pre-set Min,
TV Types. All values to 10 ohms to 25 K., 3/~ ea.
30 K., 50 K., 4/, (Carbon 30 K. to 2 meg.. 3/-)
WIRE-WOUND 4 WATTS Pots. Long spindle.
Value, 50 ohms to 50 K., 6/6; 100 K. 7/8,

PHILIPS TRIMMERS. 0-10 pF 3-30 pF., 1/,
TR , Ceramics 30, 50, 70 pF.. 9d ; 100 pP,
150 pF. 1/3 250 pF, 1I8 500 p¥, 750 pF, 1/9.
TV etc. TRIMMER, 1000 pF. with knoba, 2/=,
RESISTORS. Prelerred valnel 10 ohms to 10 meg.,

w., 4d.; 4w, 4d,; 1 w ;14 w., 8d.5 2w, 1/-,
High Stability. § w., . Bf-. Preferred values
100 to 10 meg. Dm.o 5

100 to 22 meg.. 9d.
1572 | WIRE-WOUND RESISTORS 15
10 watt 10 ohme—10,000 chms /-

8-

125K to 7K 10 w. .. . . .

Volume Controls | 80 ssrx COAX
Linear of Log Tracks | 8emi-air  spaced  in.
Long epindles. Midget S":‘;“izg ;g;; 6d. yd-
5 K ohms to 2 Meg. 60 yds, 25/- .
L8, 8/-; D.P, 4/8; i

Fringe Quality
Stereo L/810/6; D.P.14/6 Air spaced

1/-yd.

MAINS TRANSFORMERS 200/250 v,
'osiage 2[- each transformer.

STANDARD, 250-0-250, 80 mA, 6.3 v. 3.5 a.

tapped 4 v. 4 a. Rectifier, 6.3 v.1a.5 v.

AC.

2 a. or 4 v. 2 a. 22/8, ditto, 350-0-350 .. 29/6
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10/6
MIDGET, 220 v. 45 mA, 6.3 v. 2 a. 15/8
SMALL, ¥20-0-220, 50 mA, 6.3 v. 2a. . 17/8
STD. 250-0-250, 65 mA, 6.3 v. 3.0a. .. 17/8
HEATER TRANS. 6.3 v. 1§ amp. . 78
Ditto, tapped 1.4, 2, 3.4, 5,63 v .. 8/8
Ditto, sec. 6.3 v. 4 amp 10/8
GENERAL PURPOSE LOW VOLTAGE ‘2 amp.
3,4,5.6,8,9,10,12,15,18,24. 30 v. ,, 22/8
AUTO TRANSFORMER, 150 w. .. 22/8
115, 200, 230, 250 v., 500 w. .. .. 82/6.
MULLARD “510” Mains Translormer ., 38/6

PARMEKO MAINS TRANSFORMER. Made for
special contract. the ratings can eafely be
doubled. Guaranteed 2 years. Primary 0-110-

210-230-250 v. H,T. 300-0-300 v. 50 mA. L.T.
6.3 v. 1.8 amp. 8ize 4 x 3¢ x 3in. . 17/8

INTERVALVE TRANSFORMERS. 3:1 or 5:1, 8/-.
0.P, TRANSFORMERS. Heavy Duty 50 mA 4/6.
Multiratio, 7/8, Multiratio heavy duty push-pull
10 w., 15/8. Miniature, 384, etc., §5/9.

16 w. O.P. matching trams. 3. 7, 150Q, 12/8.

L.F, CHOKES 15/10H., 60/65 mA 5f=; 10}1 85 mA,
10/6: 10 H.. 150 mA, 14/-.

TINNED COPPER WIRE 16 to 22 swg. 1lb. 3/-.
ENAMEL COPPER WIRE 16-22, 2/8; 24—30, 3/6;
32—40, 4/8; D.C.C. 28, 34. 34 swg, 2oz. 3/6.

LF. TRANSFORMERS 7/8 pair
465 K/s Slug Tuning Mimiature Can, 2 x ] x {in.
High Q asd good bandwidth. Data sheets.
Standard size Weyrad. 10/6 pair.

FULL WAVE BRIDGE SELENIUM RECTIFIER:
2,6 or 12 v, 14 amp., 8/8; 2 a. 11/8; 4 a., 17/6,
CHARGER TRANSFORMERS Tapped input 200/
250 v. for charging at 2, 6 or 12 v., 14 amps.. 15/6;
2 amps., 17/6; 4 amps.. 22/0 (lruulh tncluded.
4 AMP CAR BATTERY CHARGER with anp.
meter Leads, Fuse Case. etc.. for 6 v. or 12 v., 69/9.
AMMETER 0 to 5 amp., 9/6.

B OO K S Jist SAE.
Rook of Crystal Sets.. .. 2/6
“W.W.” Radio Valve Data /=
High lelity Speaker Enc losure 5/-
Valve and TV Tube I qunalonts .. 9/8
TV FFault Fiding . B/-
Mullard Amplifier Manual |
Ra(llo Valve Guide, Books 1,

Bovs'

40
Translsmr Superhet Keceivers
Practical Radio Inside Out
Master Colour Code Chart.. .. 16
Transistor Controlled Models .. 7/6
Principles of Colour TV /=
International Radio Stations ~List

4 TRANSISTOR PUSH-PULL AUDIO

Size 3x 13X §. AMPLIFIER
A ready built miniature push-pull amplifier with
Driver and output transformers, 4 transirtors.
Ideal for use with record players, intercoms,
BABY ALARMS, etc. Complete with full

instructions and circuit.
Price, 47I6 9v. Batt. 2/3 2}in. 8peaker 15/,

BAKER SELHURST
LOUDSPEAKERS

12in. Baker 15w. Stalwart
3 or 15 ohms, 45-13,000
Cp 8. - .. 80/
12in. 8tereo, Foam Bus-
pension, 12w., 35-16,000
€.p.8. ..£6.17.8
12in. Standard H.D. 20w.
40-14,500 c.ps. .. £8 :0
12in. De Luxe 15w. 25-
17,000 c.p.s. . .£8.£0._0
12in. Bass 2bw. 20-18,000
c.p.s. 0o £12.12.0

1963 RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
16 m.—50 m. LATEST MULLARD
50 m. ECHS1, EF89, EBUSL,
000 . EL84, EZ80
month guarantee.

A.C. 200/250 v. 4-way Switch; Short-Medium,
TLong/Gram. Ferrite Aerial A.V.C. and Nega-
tive feedback, 3 ohm ountput, 5§ watts. Glass
dial, horizontal wording, size 18in. x 4in,
Aligned and caiibrated. 1solated Chassis, size
1310, < 9in. high x 5{in. deep.

£8.19.6  cCarr. & Ine. 4/6.

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short circuit. or
tubes with failing emission. Full
instructions supplied. mains input.
Type A optivnal 25% and 50% boost
2V, or 4v. or 6.3v. or H.8v., or 12.6v.
State voltage required. PRICE 10/6.

TWIN GANG TUNING CONDENSERS. 365 pF,
miniature 1in, x J{in. x 1§in.. lOI-.n(l()pF ftandard
with trimmerg, 9/-; midgs th trimmerg, 8/-;
SO0pF elow motion tuning, andnrd or wirget, 9/-,
SMALL 3 gang 500 pF, 1?/-. SINGLE 363 pF, 7/8,
SINGLE 10 pF, 25 pF, 50 pF, 75 pF, 100 pF, 160 pF,
5/6. solid dieleetric 100, 300, 500 pF¥, 3/6.
CONDENSERS. New stock. 0.001 mfd, 7 kV,
T.C.AC, 5/8; Ditto, 20 kV, 8/6; 0.1 mid., 7 kV, §/8.
Tubula.r 500 v. 0.001 to 0.05 mid., 8d.; 0.1 1j-;
0.25. 1/63 0.5/350 v.. 1/8; 0.1/350 v. 9d.; 0. 1/2 000 v.,
0.1/1,000 v., 1/9; 0.1 mid, 2. 000 volts, $/6.
CERAMIC CONDS. 560 v. 0.3 pF to 0.01 mifd., 8d.
SILVER MICA CONDENSERS, 10% 5 pF to 500 pF,
8d.; 600 pF to 3,000 pl, 1/=, {(lose tolerance
{+1 pk) 2.2 pF to 47 pF, 1/-. Ditto 19 to 50 p¥

to 815 pk, 1/-; 1,000 pF to 5,000 p¥, 1/8.
463 kels SIGNAL (:lu\'LR ATOR
Prlco 15/-, Uses B.F.O. Uni
eady made with valve 1S5. PO(‘I\PT
SIIP 2t x 4 x lin. One resistor to
change, full instructions supplied.
Battery 3/6 extra. 69V11V, Details S.A.E.
WAVECHANGE SWITCHES
8 p. 4-way 2 wafer long spindle ve 8/6
2 p. 2-way, or 2 p. §-way long spindle 3/6
4 p. 2-way or 4 p. 3-way long spindle 3/8
3 p, 4-way or 1 p. 12-way long spindle 318
Wavechange “MAKITS" Wafers avail-

able; 1 p. 12 way, 2 p. 6 wa way,
4 p, 3 way, 6 p. 2 way, 1 wa[er switch 8/6.
2 wafer switch, 12/8: 3 wafer switch, 16/-;
additional wafers up to 12. 3/8 each extra:
Togglv sSwitches, 2/-; d.p.. 6.
d.p.d.t.. 4/-. Min. Sllde d p.d. %, 3/6.

('l(\ STAL MIKE l‘\\l‘R’lS. 6/6
output. Size l1iin. dia. x fin.
A(‘OS ]\Il(‘ 14, insert llin dia. x {in. 8/6

ACOS 39-1 DE LUXE STICK MIKE 35/-
TSL QUALITY STICK MIKE. ... 25/-

6d. BI2A, CRT, 11/’3
.. 8d.: BIG.
. BYA

Valveholders. EA50,
Engl. and Amer. 4, 5 and 7 pin,
VIOULDED Mazda and Int. oct.

with can, 1/9.  Ceramic EFS0,
int. oct., 1/~. BTG, B9A cans. 1/~ each. Valve
plugs B7G. BSA. 2/3.

15in. Auditorium, 35w., Bass, 20 cps. to 12 kefa.
1deal Bass Guitar. £18.
Details and Enclosures, plans, B.A.E.

LOUDSPEAKERS P.M. 3 OHM. 24, 3, 4in,
5in. Rola, 7in. x 4in. Rola. 16/8; 6}in. Rnla,
18/8; 8in. Plessey 17/6; 10 x 6in., 22/6; 10in. Rola,
80/- 12in. R.A. 30/; 134 x 8in. Double Cone E.M.1.,

STENTOR]AN HF1012. 10in. 3 to 150hme, 10w. 87/6;
8in. HF812 72/-; Tweeter T359 30/-.

NEW COMPONENT LIST 1/-.

Our writtenr guarantee with every purchase

HIGH GAII;NATV PlR E-AMPLIFIERS

RB.B.C.

Tunable channels 1 to 5. Gain 18dB.
ECC84 valve. Kit price 29/6 or 49/6
with power pack. Detalls 8d. (PCCS8:
valves If preferred.) Coils only 9/6

BAND III I.T.A.—Same prices.
Tunable channels 8 to 13, Gain 17dB.

Circuit and coils only, 9/6.

THE ORIGINAL

RADIO COMPONENT

Bus 133 or 68 pass door,
S.R. Station Selhurst.
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TIERNSTANTGE UL KVARE JASON FM TUNER COIL SET 29/-

ERASER AND RECORDING HEAD H.F. coil. aerlal coil, oscillator coil.
DEMAGNETIZER | two 1. transformers 10.7 Mcis. detector BUILD YOUR OWN
grar;(stm;mex}. heag.%lrs czl}gke. Circult
1 T 6AMS, .
("?)omniztr;b lc:iuil:)n FMTI Kit. Jason REGORD PLAYER

chassls with calibrated dial, compo-

nents and 4 vatves, £8. ‘
Model FAIT2 with new shelf cabinet. 5
valves, components and powerpack. £10. AND

MAINS DROPPERS. Mldget adjustable siiders
0.3A, 1,000 ohwms, B/-; O 1,200 ohms, 5{- SAVE
0.15A, 1,500 ohms. 5/-; n 0(\0 ohinas, 5/-, [
MIKE TRANSFORMERS. 50-1, 3/9.
P.v.C. Covered Wire, eingle or stranded, 2d. vd. ”
Sleeving, | or 2 mm., 2d.; 4 mm., 3d.; 6 mm., 5d. sd. PUUNDS

F 7. | SPEAKER-FRET. Gold Mxruon or Green Cioth | ol
35 /- LealigUSh G 17 x 25in.,5/-: 25 x 35in. lol- Tygan, various colours
b52in. wide from 10/- ft.; ; 98in. wide from 5{- ft |

AMERICAN “"HRAND FIVE” Bamples 8. 4., Expauded Metal, Gold, 12 x 12in., 8/
P
PLASTIC RECORDING TAPE Panel mounuug fuge bolders 2{-. 1'uses 00u|A|
—5A. >

- ’ | Spare t speed Autochange or single Player
Double Plas 7in. reel, 2,4000¢. 42/- | plastic ‘ unn‘lﬂ supplicd with Brand New 2-tone
L Sn. reel. 12007, 25/- | "Reelg RADIO AND TELEVISION SPARES| | portanle Cal iners 17X :l,\ssm de lux
ong Play 7in. ree;, 1,80011. 35/~ . St nm.: carrving handle, g nksh
B{in. r":' 12001, 23/g | 3in. 1/8 AQl Jeading mahkes. volunie controls, clipe and hinges. As used by Famous
5in. reel, 900ft 18/8 4in.  2f- etc,, line output transformers, ete., Make { 20gns. models. Ready cuf-
= Aoy . 5in. 2/~ B. V. A. valves (eurrent and ubsolete *: eoloo';' hfard 1% 13tn. Front baffe
Standard  7in. reel, 1.200ft. 25/- 5fin. 2/- types). Send S.ALE. for auotation. O tin, Bigh Uix ,mmwmk"
_ 9 ~ Tin. 2/8 with ¥ X - 3 B
Bin. recl, 8001t. 18/ S and 3 watt 2 ml\g L\Slﬁl.t L8 l-l
7in. Mctal Reels 1/8. glage amplifier ready bu on meta
“EASISPLICE" Tape Splicer 5/-. WEYRAD l chavsis 12 x 3 x 240, Quality 3 onm

output traftsfor r. how hum level

COILS AND TR, \\~"0R“1"“5 ron ciceult, Volume and Tone controls,
g;}gg;:g SIET BOO%L Ly 0. LWAVE  TRAS ToR SUPFR- .’{-c:wo «afety mains lead. All itetus
o ODE G EC- 9/ GEX34, 4/-. 0ASL 3/-. | | 375" vt MIINEED CIRCUIT ||| oo ety e e speelal 1he
MovI RE(B:};TANCE PHONES, 4.000 ohms. 18/~ pr. AND FERRITE ROD AERIAIL. stractions enable assembly in 30

T R Ty Long and Mediym Wave Aerial-—RAZW mintites. only 5 wires to loln! 12

SWITCH CLEANER. Filuid squirt spout. 4/8 tin. On 6in. rod, 2BpF tuning, with car
2/6

aerial coupling coil

month written guarantee. Asaitable
} sepatrately or package deals as helow,

61" . Osc. Coll 50/1AC 178pF _tuning 6/

TRANSISTOR  RADIO PLETE bove)
MEDIUM AND LONG WAVE RIT ﬁ,ﬂ%}f andt IDF ;l‘rans —PSO/ACCS?;O‘;%}? ‘ AUTOCHANGER K1TS CO! OOMPLET w(o';’ 'r- )
First class components to make a 6 3rd I.F. Trans. _P\,O/acc 8/- Collaro a® 1 .. £11.15.0 P.P. 5/8
%gan’m?hor 2 V{m‘;]eband suplerhet ichasiﬁi Spare Cores 6. each Garrard .. - .. £125.0 P. P 5/6

eal for portable or table radio. | | Driver Transformer—LFDT1, 9/6 \
parts including bV L ranaibuors orite | || Watstnange silde Sutien e o6 || SRR Tt H o IR S
. prin Tinte TCult—. Size k
Sirenlt. 8iin. x 2tin. but EXCLUDING | || Ready drilieq. and printed afé || EMCI aitostov/etaits # LS URRRES
Speaker and cabinet. Volume Control. 5K- OR SEPARATELY
Speakers, 35 ohms, 7 x 4in. 21/- £4.5.0 35 ohm Speakers. a’m 15/6: 5in.. 17/6. i Cabinet with cut out board £3.2.8 P.P. 3/

£ X I= mplifier wi xd4in.spcaker 7 P,

5in., 17/6, 34in.. 15/8. 7 x 4in.. 21 Amplifi th7xd! ker £3.17.8 P.P.2/8

Tuping Gang with trimmers 10/6

BULGIN PLUGS AND SOCKETS. “Nomreversilc | § Mullard Transistors and diode. 422//6 A s €850 P.P.4/8

i, 2-pin, 3. d-pin, 4/6; Pi94, 6-pin, 8/6. s o 5 .. £8.5, P.
“Dn\ugl,r plugs, 2/6: :nk"ts/. 2/8. P / 3 ohm O.P. Trans. O.P.T.1 10/6 Garrard Autoslim ., .. £6.17.8 P.P.4/6
JACKS. English open circuit, 2/6. Closed circuit — — - SINGLE PLAYERS
4/3. Grundig type, 3-pin, 1/3. Grundig lead jack, 3/8. VI..\V ;\lU[ LARD TR \]\slh’l()l{\ E.M.1. auto stop/start ., £5.10.0 T.P.4/8
JACK PLUGS, English, 3/-: Screened, 4/-; Grundig, OC71 6/-. OCT2 7/6, OC81D 7/6, OC81 7/6, Garrard SRP10 £5.10.0 P.T.4/6
5-pio, 3/8; Phono Plugs, 1/-: 8ockets, 6d. SE14gin.0Ck 3/(, OC171 10/6, AR 9/8. E-M.L. -eparate pick-up) | £3.7.8 P.P.3/6
ALADDIN FORMERS and cores, iin., 8d.; iin., 104. | [ Sub Miniature Condensers. 0.8 mFd, TRANSCRIPTIO S 8t N
0.3in, FORMER’S 5937 or 8 'éuns TV1 or ¥, lin. 30v..1/3. 1, 2, 4, 5, 8, 16, 25, 30, 50. 100 mFa, et IP};I'}{ X UNIT 9"?0/ 1;":1, P. 5/
4. X 24in,. or Mn. sq. x 1iin., 2/- with cores. ; ' -
SLOW MOTION DRIVES. 61 /3. 15 voit 2/6 ea. Transistor ‘_‘01_‘“_’"‘ U3 41 pullips aglots . 235 vr o
SOLON/ IRONLOS WL 0Wor, 2301, 24/, B.B.C. Packet 2 Transistor. Plus Diode || Gargacd §T§ L = _v__EI_O.I0.0_—P.P. S/~
ANTEX SUB-MIN. IRON. 15w. 200 or 240v. 28/8. | { M W and L.W. Radio Kit, 29/ BARGAIY
BENCH S,TAND for ahove, 12/8. Rpares in Stock. Miniature earpiace, 7/6. Batt. 2/3 B.8.R. Autochange UAl2
1/18in. IPaxolin Panels, 10 x 8in.. 2/-. Circuit detatis. eto.. S.A.E ‘ Sterea/Mona L, £7.10.0 P.P.4/8

Mml.nmrv Contact Cooled  Rectifiers. = - R
V 50mA. 7/6; 250V 60mA. 8/6; 250V 85 || Repincement sapphire styli available from 5/8-
9/8: Solenium  Rect.. 300V 85m '\. 5/-. | ADASTRA 3-3 AMPLIFIER 3 WATTS | Kepiacement atais from 15/-: Stereo from 31/6.

K3/25, 600V, 5

TV eten sllu'ull ~ )l) Min., | tif |
250V 450mA. 10/~ £ “"5,' °ry | HIGH FIDELITY AT LOW COST|
RM4, RM5, 14A100, 14A11610/-euch FC31.20/- 1

Colls Wearite “P" Type, 3/- each.

Osmor Midget Q' type, adj. dust core.
from 4/- each. All ranges. List S.A.E.
Teletron D.W.R. L. and Med. T.R.F.
with reaction, 4/-. Med. wave D.R.. 3/6.
Ferrite Aerials, M. '8/9: M. and L.. 12/6
Osmor Ferrite Rod Aerials, L. and M.
for transistor circuits, 10/- each.

Ferrite Rods, 8 x Hn.. 6 x {in.. 3/

CABY MULTIMETER

Moving-coil Model M.1, 54/'
Measures D.C. or A.C.6 v, 30 v., 120 v.,
600 v., 1200 v, D.C. 30 mA, 300 mA.
Ohms 0-100K. Leaflet S.A.E.

H.F. Clmkes. 2/6. Osmor QCj. 6/9.

Ropanco DRI, 415 DHXL 216, HAX. 2i-
2paNCco -

Radio Serewdriver. 5in., 4. Test Prods, ARDENTE  Wrasisislor  Hiransfonmers

2/8. Neosid Trimming Toel. 1/8. Neon Type D3035, 7.3 CT: Push Pull to 3 ohms

Mains Tester Screwdriver, 5/-, for OC72. etc., 1 x § x 1 /8
Multicore Solder, 4d. vd.. Dispenser 2/8. | pr:AnDYy Rl)ll‘r WIRED & TESTE D‘Type D3034, 1,75 : 1 ("I‘ Push-Pull Driver
Alumininm Chassis, 18 s.w.g. Plain AL only, 200 Valves ECLS6 and for OC72. etc., 1 x 1 x 916

EZ81. 3 ohms uualnv output. Mullard

lonl(-('hivm'.a Controls:hass uooaldm-hlq- Type D3058, 11.5 : 1 Ou\‘.put to 3 ohms for

and volume separate engraved froni

panel with de Juxe finish. Quallty muins 0072, ete.. 1 x ¢ x Hin. 918

transformer. Stove enamelled cliassis Type D167, 18.2 :1 Output to 3 ohms for

undrilled. 4 sides, riveted corners,
lattice fixing holos. 2¢in. sides, 7 x 4in.,
4/6; 9 x 7in.. 5/9; 11 x Tin.. 8/9: 13 x 9in.,
8/6: 14 x 1lin. 10/6: 15 x ldin.. 12/6.
Aluminium Panels, 18 s,w.g., 12 x 12in.,

g’g é4xx6fr’lr.1."2%-l.‘; 12'x 8in., /-5 10 x 7in., ?11??:.‘; :'A'"n\ 3in. Barkain Price £4.19. e‘yocn P, e
| ‘' Performs agreeably well” (The Gramophone),rrype D239, 4.5 : 1 Driver Transformer, 10/~
D240. 8.5 : 1 Driver Transrormer. 10/-
COMPONENT SHOP [l
337 WHITEHURSE RUAD |ARl)I:NTl" 'IRAN\NTOR LOVTROI S

WEST CRUYDUN |5K or IM g switched, dla. 0.8in., 5/3
cToh Ot ads |'Type VC1760, 5K with switch. dia. 0.7in., 10/6
ciephone:
P.P, charge 1/-. C.0.D. Y- extra. R Eamart wricoms. omdl vemittance, | DPAI 81d earplece xtal or magnetdc, 8

ond exira postage, no C.0.D.).|Sub-min Jacks 1/8. Plugs 1/9.
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A NEW-FPRACTICAL WAY
of YNDERSTANDING

Radio - Television - Electronics

Including: Transistors; VHF/FM, Hi-Fi equipment; Computers; Servo-mechs; Test instruments;
Photo-Electrics; Nucleonics, etc.

Fo ...Your Career...Your Own Business...An absorbing Hobby

Radiostructor—an organisation specialising in electronic traiming systems offers a new self-instructional method
using specially designed equipment on a ‘‘do-it-yourself’’ basis.

You learn by building actual equipment with the big kits of components which we send you. You advance by
simplesteps, performinga wholeseries of interestingand instructive experiments—withno complicated mathematics !
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and
interesting way—in fact—you really have fun whilst learning! Post the coupon below, now, for full details.—

POST NOw

! | 1. RADIOSTRUCTOR (Dept. G82) l
s | [ : READING, BERKS. :

‘ s Please send brochure, without obligation, to:—
: || I
4 i | t

- Y Nome

LEADS THE WORLD g -
: : e o |
l N ELECTR 0 N I CS T RAI N I NG | & BLOCK cAPITALS PLEASE I
2 I (We do not employ representatives) l
- N — |
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Editorial and Advertisement
Offices:
PRACTICAL WIRELESS

George Newnes Ltd,, Tower House,
Southampton Street, W.C.2.

© George Newnes Ltd., 1963

Phone: Temple Bar 4363

Telegrams: Newnes, Rand, London,
Registered at the G.P.O. for trans.
mission by Canadian Magazine Post.

SUBSCRIPTION RATES
including postage for one year

To any part of the world £1.9.0

Conitents

Pag:
49,

Editorial ...

Round the Werld of Wireless

A Signal Generator

A Nove! A.F. Ampllﬁar

The Photophone... 00

On Your Wavelenlth

Personal Transistor Two

The Euphon

A Versatile Double-trace
Oscilloscope ... 000

Quality MW Tuner

An Electric Nim Machine

Printed Circuit Boards

A Variable Mains Translormar

Trade News %

Test Gear Techmqucl

Club News 5

Ohm's Law Calculator

Letters to the Editor ... e

Book Review

The Editor will be pleased lo consider
. Suc

e name and 1
Whilst the Edilor does not hold himsel
responsible  for manuscripts, every
effort will be made to return them if a
stamped and = addressed envelope

All corresp
for the Editor should be uddressed:
The  Editor, PRACTICAL  WIRELESS,
George Newnes. Ltd.. Tower Hmése.

our efiorls to keep readers in touch
with the latest developmenis, we glve
no warranty thal apparatus described
in our columns is not the subfect of
letters patent.
Copyright in all
graphs and_ articles
PracTicAL WIRELEss {8 specifically
reserved  throughout the countries
signatory to the Berne Convention and
U. Reproductions or imitations
of any of Lhese are therefore expressly
forbidden PRACTICAL WIRELESS
tncorporates “‘Amateur Wireless.”
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BE PREPARED!

T this time of year, as autumn approaches and the even-
ings draw in, most readers will be spending less time in
outdoor pursuits and more on indoor activities, And in

particular, thoughts of the impending constructional “season”
will occupy a good many minds.

For whereas the majority of enthusiasts (quite rightly) enjoy
as much of the outdoor life as our capricious climate allows
during the summer months, the winter sees a peak in con-
structional activity that restores the average.

After a reduction of building projects for a month or two,
most amateurs look forward keenly to this resurgence of
activity which begins to gain impetus as the autumn leaves
fall. Many readers, of coursc, maintain a certain level of
practical activity all through the vear, but nevertheless there
is something about the autumn and winter that presents an
irresistible lure even to thosc who temporarily forsake
practical work in the summer.

Perhaps it is the cosy atmospherc of the workshop, den
or “shack”, with the smell of flux on the soldering iron and
the low hum of power packs. Perhaps it is because, shut
off from the obtrusive world with the curtains drawn, one ]
can get to work without external distractions and concentrate
fully on the work in hand. Or maybe it is because the true
enthusiast, though seemingly inert during the summer, has
been quietly planning new ideas for equipment and now feels
the time is ripe to put them to the test.

Whatever it is. one thing is certain: during the next few
months much solder is going to flow, many holes are going
to be drilled and many thousands of components are going
to be wired into hundreds of different circuits. With, we
hope. a large percentage of successes!

But despite the fact that this general pattern follows
regularly, we wonder how many are really prepared for the
approaching high level of activity. The facilities available
to the radio amateur vary enormously from. literally. the
kitchen table to the separate permanent workshop——wnh a
wide assortment in between.

Yet whatever the enthusiast’s personal circumstances. he
would do well to ensure that he is fully prepared to embark
on an extended period of constructional work. For instance,
is the wiring in the workshop adequate and is it really safe?
Have those important extra points been installed? Are all
tools in good shape? Are there any gaps in the tool kit? Is
the spares box in reasonable order? Are the boxes of nuts,
bolts, small components, etc.. sorted and conveniently housed?
In other words—are you ready for working at maximum
efficiency and ease?

If somewhere along the line you get a negative answer,
now is the time to put things right. Before the season really
gets under way—when you will never find the time!

L N e G e AR T
Our next issue dated November will be published an October 4th
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NEWS AT HOME
AND ABROAD

RADIO EXHIBITION
IN AMSTERDAM

NINETEEN manufacturers will
have exhibits on the official
British stand at the International
Exhibition of Radio, Television
and Electronic Equipment
(FIRATO) to be held in Amster-
dam, Netherlands, from Scpt-
ember 13th to 22nd
The stand, which will cover
2.600sq.ft, has been organised by
the Board of Trade and the
Audio Manufacturers’ Group. A
special demonstration room on
the stand will enable visitors to
judge the performance of British
made tape recorders, record
players, amplifiers. loudspeakers
and radios, under the best
acoustic conditions.

STEREOPHONIC
TRANSMISSIONS

YHE number of experimental
stereophonic transmissions
per week from the BBC’s
Wrotham  Third Programme
transmitter, has been increased
recently from one to three. Test
transmissions can now  be
received on Tuesdays, Wednes-
days and Thursdays on 91:3Mc/s.
A tone test transmission
between 10.30a.m. and 1ta.m.
will be followed by a programme
test transmission from 11.15a.m.
to 11.45a.m. A tuning signal con-
sisting of two tones of different
pitch -is transmitted for four
minutes before the test trans-
missions.

PRACTICAL WIRELESS

October, 1963

U.S. Order for Blind Persons’ Aids-

AN order for a number of electronic aids for blind persons,
which were described in these pages a few months ago and

which rely on the difference of frequency between an ultrasonic -

beam of energy and its reflection from nearby objects to enable

1

the blind user to * hear’
the manufacturers from the
Bureau of Rehabilitation Services
of the Department of Education
for the State of Kentucky, U.S.A.

Ultra Electronics Limited, who
produced the first of the aids for
the preliminary evaluation tests,
have also received an order for
50 units from St. Dunstan’s.

H.F. Equipment
for Ministry
of Aviation

"T'HE Ministry of Aviation has

recently ordered a number of
Marconi type D11 and D13 high-
frequency mobile radio stations.
The contract is valued at approx-
imately £1,500,000.

The type DI11 transmitter/
receiver equipment is a mobile
field communication unit provid-
ing the latest h.f. facilities, in-
cluding s.s.b./i.s.b. telephony and
fs.k. telegraphy, with incor-
porated teleprinter. The output
power of the transmitter is rated
at 300-350W over the frequency
range 2 21-999Mc/s. The
receiver is a high stability
independent side-band and tele-
graph equipment, crystal con-
trolled and operating on the
double superheterodyne principle.

The type DI13 equipment
operates over the same frequency
range but with a transmitter
power output rating of 1kW. It
also differs from the D11 in that
it employs two receivers (for dual
diversity operation) instead of
one.
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obstacles ahead, has been received by

REGULATORS FOR BBC

'l‘HE BBC’s v.h.f. transmitting
~ and radio link stations as well
as television stations, require
very stable voltage supplies, and
recently at the Wimbledon works
of Foster Transformers (a mem-
ber of the Metal Industries
Group) six new voltage regulators
for various BBC stations have
been undergoing extensive tests
prior to delivery.

Each of the regulators has an
output of 17kVA which is neces-
sarily maintained stable for the
transmitter and associated. equip-
ment it will be serving when
installed.

One of the voltage regulators made
by Foster Transformers for the BBC.
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IMPROVED SOUND FOR ST. PAUL’S

/&FTER extensive tests made by
“* engineers from Standard
Telephones and Cables Limited,
the sound system of St. Paul's
Cathedral, London, has under-
gone  considerable  alteration,
designed to improve audibility to
every part of the congregation.
The Cathedral's architecture

and size have posed special prob-
lems for the sound engineers in-
volved on the operation, and in

An STC engineer positions an 8 ft. column

particular therc is a problem of
the time lapse of speech from the
altar and pulpit areas, and along
the length of the Nave. (It was
found that sound took three-
tenths of a second to travel from
the altar to the far end of the
Nave.)

As it was decided to in-
corporate the Cathedral’s exist-
ing system of loudspeakers in the
new improvements, it was obvious

w ,
s
e S

“‘(@%

loudspeaker in St. Paul’s Cathedral

during recent accoustic tests.

that a delay mechanism would be
necessary to co-ordinate sound
arriving direct from the source
and the sound delivered over the
loudspeakers;  which, in the
normal course of events, would
arrive almost immediately. Fail-
ure to compensate for this
phenomenon would result in
garbled speech reaching the dis-
tant parts of the congregation.

The method used by STC to
give the necessary delay employs
a magnetically loaded neoprene
belt, stretched around a metal
drum. In operation the drum is
revolved at 80 revolutions per
minute. Several magnetic hegds
are distributed at specific points
around the drum and held in con-
tact with it as it revolves. One of
two of these heads. records
speech on to the belt from either
the altar or pulpit ‘microphone.
As the drum revolves, the\
recorded speech is carried to
replay heads successively spaced
further around the drum from
the recording head; and from
these the speech is carried to
loudspeakers situated at various
distances from the microphone.
The time taken for the signal to
travel round the drum from
record to replay heads provides
the necessary delay.

Finally as the recorded speech
moves past the last replay head,
an erase head removes the signal
hefore once again the recording
heads are reached at the end of
one complete revolution of the
drum.

SERVICING
EXAMINATION

IT was announced recently that
out of the 853 candidates
who entered the final written
examination for the Radio and
Television Servicing Certificate
of the City and Guilds of
London Institute, 456 passed and
thus qualified for the practical
test to be held later this year.

Modernisation for East African
Telephone Link

'l‘EN years ago the Marconi Company installed a multichannel
link between Nairobi, Mombasa, Tanga and Dar-es-Salaam in

East Africa

Now the East African Posts and Telecommunica-

tion and Administration has placed a contract with Marconi’s to

modernise the complete system which will result in improved

performance and increased capacity for the telephone channels.
After modernisation there will be two radio paths over the

whole link, carrying a total of

Chairmen for B.V.A. and VASCA

"I'WO associations of valve manufacturers have recently elected

their chairman for the forthcoming year. The British Radio
Valve Manufacturcrs’ Association (B.V.A.) has elected Mr, F. V.
Green of Brimar Limited, and the Electronic Valve and Semi-
conductors Manufacturers’ Association (VASCA) has clected Mr.
A. J. Young of thc English Electric Valve Company Limited.
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96 telephone channels, and auto-

matic change-over facilities will
ensure that priority traffic is not
interrupted by failure of either
radio path..

Despite the increased capacity
of the links, the original terminal
and repeater stations will he used,
some of which link distances of
up o 97 miles.
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A SIGNAL GENERATOR

transistorised . . . 2a.f. and modulated
r.f. outputs . . . battery operated . ..

BY F. G.

will provide either an audio frequency output

or a modulated radio frequency output. The
a.f. output can be used to check audio amplifiers,
or the a.f. stages of a receiver. The r.f. output is
tunable from about 1:6Mc/s to 170kc/s (approx-
imately 190 to 1.800m) and can be used to test or
align intermediate frequency amplifiers, or medium
and long wavebands of a receiver. Harmonics of
200kc/s are audible to 10mc/s, while harmonics of
1Mc/s are audible to 30Mc/s, with a sensitive
receiver. This allows frequency spotting through
the short wave ranges of a receiver.

The generator operates from a 4-5V dry battery
supply, and may be used for checking transistor
sets, or mains or battery operated valve receivers.

The circuit is shown in Fig. 1. Trl is a radio
frequency transistor, such as is commonly
employed as a self- osul]atmg mixer in superhet
receivers. Tr2 is an audio type; a yellow-green
spot audio transistor was used by the author, but
any small transistor in working order should be
satisfactory.

T1 is a transistor coupling or driver transformer,
with a ratio of about 1:2 or 1:1. The transformer

THIS signal generator uses two transistors, and

RAYER

fitted was intended for push-pull, so one secondary
lead is unused. If Tr 2 does not oscillate, connec-
tions to the primary of T1 should be reversed.
With the switch S1 in position 1, the audio signal
is taken to the output control potentiometer VRI,
which allows volume to be kept down as required.

Trl is the r.f. oscillator. A two-gang 400pF or
similar value tuning capacitor is used to obtain
adequate coverage with only two bands.

With the switch SI in position 2, the generator
tunes from about 1-6Mc/s to 500kc/s (190 to 600m
approximately). When the switch is in position 3,
the coverage is approximately 500 to 170kc/s (600
to 1.800m approximately) and this includes most
of the long wave band, in addition to 370kc/s and
adjacent intermediate frequencies.

C5 provides coupling from the a.f. oscillator,
which acts as modulator, so that the note can be
heard on a receiver tuned to the same frequency
as the generator.

Small transistor type components can be used
throughout, except for C6, which must be a mica
or other high voltage capacnor in order to provide
effective isolation from mains equipment.

s2
o * o o—>p
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R1 27k
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Fig. I: The complete circuit of the generator.
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Tuning Coil

This was wound as in Fig. 2, silk covered wire
of 34s.w.g. being used throughout. The m.w.
section consists of 50 turns wound side by side,
between points 1 and 2, a layer of paper being
placed over the rod. A space of about 1/5in. is
left, and seven turns are wound side by side (leads
3 and 4). A narrow space (about 1/20in.) is left,

and 100 turns are wound in a compact pile, for
the Lw. section. The end of the m.w. winding is
joined to the beginning of the L.w. winding (lead 2).
The end of the Lw. winding is lead 5. Dabs of
cement are used to hold windings and the ends
secure, and all turns must be in the same direction.

35 x 2"FERRITE ROD

100 TURNSJ

Fig. 2: Winding details of the tuning coil, LI.

In general, other coils should be satisfactory.
However, some experiment may be needed. If
coverage is too high in frequency (low in wave-
length) additional turns are required:; but if fre-
quency coverage is too low, turns need removing.
Air cored coils were found to work, but need many
more turns. Some ready-made dual-wave coils
could be expected to be satisfactory, though
coverage might need modifying slightly, either by
changing the core positions, or by altering the
number of turns. With most coils, turns will need

~

col L1

C4

—

| 45V
@ S2 BATTERY
+

Fig. 3 (above) and Fig. 4 (right): Component layout and
wiring diagrams.
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removing, to reach about 500kc/s on the lw.
band, with VCI1 fully open.

Construction

A paxolin panel about 4in. x 43in. is used,
drilled as in Fig. 4. The ferrite rod (L1) is a push
fit in a %in. diameter hole, being held with cement.
A {5in. drill will do well for all the small holes,
with 3in. hole for the switch and potentiometer
and a }in. hole to clear the gang capacitor.

The components are mounted as in Fig. 3.
Emitter, base and collector leads of Trl and Tr2
are inserted as shown and there is no need to cut
these wires short. The transformer T1 is held by
its leads. . .

Three short 4B.A. bolts hold the gang capacitor.
These must not penetrate sufficiently to short-
circuit or damage the capacitor. The circuit
requires a three-way, two-pole switch and, if a
surplus switch with more contacts is fitted,
unwanted tags are ignored.

Fig. 4 shows wiring on the front of the panel
between resistors and other parts. Any thin,
insulated wire is satisfactory or thin tinned copper
bare wire can be employed with Imm sleeving.

The audio oscillator stage can be tested alone
when wired. To do this connect phones from C6
to battery positive. If no tone is heard reverse
the primary leads to T1 as mentioned.

Two short pieces of- thin flex are provided for
battery connections and there was found to be no
advantage in using more than 4-5V. Consump-
tion is between about 2mA and 6mA according to
the actual transistors, so very small cells will do
well. To avoid trouble from bad contact leads
may be soldered to the cells. Three dry cells in
series will provide 4:5V and the zinc case is
negative.

Output Lead

. A flexible lead from the positive line terminates
in a clip which can be attached to the chassis or
other earthed circuit of a receiver.

~ N

SECONDARY T1

ColL L1

~2
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The output lead from C6 is fitted with an
insulated prod so that the signal can be injected
into various parts of a circuit.

There is no chance of shocks when testing a
‘battery operated transistor receiver. With battery
operated valve sets the h.t. may be sufficient to
cause a shock. In the case of mains receivers the
usual care must be taken. The danger is particu-
larly great with a set of the a.c./d.c. type or one
drawing h.t. directly from the mains.

The Case

The case is made of thin wood approximately
4%in. x 43in. x 24in. deep internally. The panel
is thin paxolin 43}in. x 5tin. if the case is of lin.
thick wood. Nuts on the switch and potentiometer
secure the generator and panel together and scales
are marked on the paxolin or on thin card placed
over the paxolin. For tuning a fairly large knob
is required and is fitted with a celluloid cursor
marked with a line to permit reading against the
scales.

To check the generator the a.f. output may be
applied to a pair of phones or to an amplifier or
receiver. To test for modulated r.f. output place
the prod or lead near the aerial of a receiver. The
audio tone should be heard when the receiver and
generator are tuned to the same frequency.

Harmonics

The generator note will also be heard when the
receiver is tuned to a multiple of the generator
frequency. For example. if the generator is tuned
to 200kc/s its note will be heard at 200. 400, 600,
800. 1,000. 1,200kc/s and so on. This fact is very
useful both to calibrate the generator tuning scales
and to furnish a signal for a short-wave receiver.

The correct tuning point will most easily be
found when coupling between generator and
receiver is low. and output small, so that the
received signal is not too strong.

Calibration

If a calibrated generator is available, set this to
various frequencies, tune in the signal on a
receiver, then tune the transistor generator to the
same frequency and mark its scale.

If no calibrated generator is to hand, calibration
can first be at 200kc/s points. Find this funda-
mental point from the BBC Light Programme
transmitter. Tune the generator to the same
frequency and mark its long-wave scale. Then
tune the receiver to a harmonic as mentioned.
Leave the receiver tuning untouched and tune the
generator until its fundamental is heard on the
receiver. This can then be marked on the
generator scale. Repeat the whole procedure until
the scales are calibrated to 1-6Mc/s (1.600kc/s).
Other calibration marks can be obtained by
selecting other harmonics. For example, the
third harmonic of the Light Programme (long
waves) is 600kc/s. The generator may then be
tuned to 300kc/s (600kc/s is the second harmonic
of 300kc/s) to obtain the 300kc/s point between
200 and 400kc/s. Proceeding in this way,
sufficient calibration points can be secured.

Note that the tone is not heard if the generator
is tuned to a multiple of the receiver frequency but
only when the receiver frequency is a multiple of

October, 1963

COMPONENTS LIST

Resistors:
RI 27k 82 R4 27kQ
R2 8-2k 2 RS 5-6kt2
R3 1k€2 R6 |k
VR1 25k (2 potentiometer with s.p. switch (52)

Capacitors:
Cl 0-0luF paper
c2 0-01uF paper
C3 0-01uF paper
C4 50pF ceramic
C5  0-0O1uF paper
C6  0-01uF mica, or paper 500V
Cc7 0-01uF paper

VCl  400--400pF 2-gang variable
Inductors:

L1 H.F. coil (see text)

Tl Transistor coupling or driver transformer
Switches:

Si 2-pole, 3-way miniature rotary

S2 s.p.s.t. (see VRI)
Transistors:
Trl  OC44 or similar r.{. or mixer type
Tr2 OC72 or similar a.f. type
Miscellaneous:
‘Two small pointer knobs. One l{in. diameter
knob. Paxolin, wire, sleeving, clip and prod, etc.
Ferrite rod for L2 (2in. x §in.).

the generator frequency. )

The signal generator may be used to test or align
a receiver in the normal way. The following brief
details will help indicate how this work is carried

out.
Checking Audio Circuits

If a receiver or audio amplifier does not operate,
a quick check of the audio stages can be made by
utilising the a.f. output of the signal generator.
An insulated test lead with prod is used to apply
the a.f. output to various circuit points in turn,
working backwards from the loudspeaker. When
the point at which a fault arises is passed, repro-
duction will deteriorate or cease.

As an example the first test will show if the
Joudspeaker is working. The next test will indicate
if the output trunsformer is in order and
connected. The output valve or transistors are
then brought into the portion of the circuit under
test by injecting the signal at the control grid or
base. The coupling capacitor or driver transformer
can then be checked by removing the prod to the
input side of this component. Earlier a.f. stages
are then taken in cne by one.

This is a very rapid means of localising a fault.
If such tests are carried out on a receiver or
amplifier in good order this will show what to
expect. When the af. signal is applied directly to
a loudspeaker or output transformer and loud-
speaker. volume is low. An earth return lead from
generator to receiver chassis will be necessary
when little or no amplification is available. To
test a loudspeaker, output and earth leads must be
taken to the speech coil. As one or more stages
of amplification are introduced., by moving the
output lead to grid or base. volume from the Joud-
speaker should increase considerably. The earth
lead from generator to receiver 1s then often
unnecessary.
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If a fault is present in audio stages these tests
will show where it arises. If the whole audio
section of a receiver works satisfactorily this
shows the defect is in earlier stages.

LF. Testing, Alignment

If the receiver is already aligned, stage-by-stage
tests of the intermediate frequency amplifier can
be made in the same way as described for audio
stages. However, the generator is tuned to provide
a modulated radio frequency output corresponding
to the receiver intermediate frequency. This is
done by tuning the generator for
best output from the receiver.

The signal may be injected at
the final IFT primary. If the audio
section has tested satisfactorily
and there is no output from the
receiver, then the IFT or detector
or wiring here must be suspected.
If output is satisfactory the prod
is moved back to take in the last
i.f. valve or transistor, then the
preceding IFT and so on. The
whole if. amplifier may thus be
quickly checked.

The strength of the signal in-
jected into the receiver is adjusted
as required in a similar manner to
that already explained. When a
stage or two of if. amplification
has been introduced into the part
of the circuit being tested, loose
coupling  between prod and
receiver circuit will generally be
sufficient. That is, the prod point
only need be placed near the
receiver lead or against the insula-
tion of the lead.

Should the receiver be newly
built, and not aligned, the gen-
erator should be tuned to the
wanted frequency (often 470kc/s). i
injected at the last IFT and the IFT core is
adjusted for best output from the receiver. The
previous 1FT is then taken in and adjusted,
followed by any earlier IFTs present.

As capacity from the generator prod will slightly
influence alignment, all the IFTs are given a final
check to see if any slight readjustment is wanted.
This is done with the generator coupled to the
input (grid or base) of the mixer or frequency

This signal is

changer. i
When i.f. or earlier stages are being tested the
receiver volume control should be at maximum,

but volume should be kept quite low by reducing
the strength of the injected signal as described.
This is to avoid the automatic volume control
circuit of the receiver making accurate adjustment
difficult.

If some form of output meter is preferred to
adjustment by ear this is easily arranged. A 25mA,
50mA or other d.c. meter may be added in one
battery lead of transistor sets having push-pull
output. Alignment is then to secure maximum
meter reading. An a.c. voltmeter with 0-54F or
other blocking capacitor in one lead can be used
as an audio output meter. A d.c. meter can be
used to measure the anode current of an i.f. stage
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to which a.v.c. is applied, adjustments being to
obtain minimum current. The meter should be
at the h.t. side of the 1FT primary with a bypass
capacitor to chassis.  Alternatively a high-
resistance voltmeter may be used to measure the
a.v.c. line voltage. Adjustments are directed
towards securing an increased negative. voltage
with valve sets. With transistor receivers the a.v.c,
line is positive.

Mixer, R.F. Stages

Tests in r.f. stages are as dascribed, the
generator being tuned to the same frequency as

The instrument completely wired up, ready for installing
in its case.

the receiver. To trim such stages adjust the
generator to a high frequency (low wavelength).
To make adjustments to coil or aerial inductance
tune the generator to a low frequency (high wave-
length). It is usual to deal with the m.w. band
first, followed by long waves.

Sufficient input should be obtained by placing
the generator prod or lead near the receiver aerial
socket or frame aerial or ferrite rod. If trimming
is initially badly out a fairly strong signal (closer
coupling) may be used, followed by more accurate
trimming on a weaker input (looser coupling).

To secure agreement with a printed dial,
trimming and inductance adjustments are made as
described for various frequencies after checking
that the dial or pointer is properly fitted to the
tuning capacitor. If a dial is to read accurately
throughout, the tuning capacitors, trimmers, coils or
acrial and padders must all be of the specified
values intended for use together.

With mains operated equipment, remember to
take the usual care to avoid shocks. Receivers of the
a.c./d.c. type or sets drawing h.t. directly from
the mains may have dangerous mains voltages
present on the chassis, etc., if fed from a reversible
two-pin plug or adaptor or from a wrongly wired
three-pin plug.
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which has been used for some time past in

conjunction with a simple regenerative tran-
sistor receiver to provide loudspeaker output for
a fairly large living-room. In fact the output was
sufficient at times to make the provision of a
volume control _ essential. The amplifier was
found to be capable of driving loudspeakers of
diameters of from 3in. to 8in. with equal efficiency

FIG. 1 is the circuit diagram of an amplifier

and has been incorporated into a small portable

t.r.f. receiver using a 3in. speaker.

Directly-coupled Output Stage

The main design considerations were that the
amplifier should be easy to construct, economical
to run and should require as few components as
possible—this saved space and money. It was

PRACTICAL WIRELESS

A Novel AF. Amplifier

BY E. A. PARKER

October, 1963

was the circuit of Fig. 1, which seems to_provide
a large current gain in addition to providing an
output well in excess of 100mW.

Alternative Transistors

The transistors used were XB102s (or XB112s)
for Trl and Tr2 and an XC101 (or XCl1l) for
Tr3, the output transistor.

Although ~Ediswan transistors were used the
Mutlard OC71 and OC72 (Tr3) are equally suit-
able. The amplifier also works well with surplus
transistors (red spots for Trl and Tr2 and green/
yellow spots for Tr3) but if these are used the
diréctly-coupled pair should be selected so as to
have low leakage currents.

The layout of the amplifier was not found to be
critical and in view of this no constructional details
are given, but Fig. 2 indicates the
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orientations of the connecting leads
of the transistors. One point to
note is that the emitter bias of the
output pair tends to be slightly
more critical than does that of a
conventional single-ended output
stage, but the value of 100Q for
the resistor RS in the emitter leads
as shown in Fig. 1 will be found
to be satisfactory in most cases.
Depending on the individual tran-
sistors used, the optimum value of
this resistor should be found to be
within the range 50-500Q.

The interstage transformer TI1
may be replaced by an R—C

Fig. I: The circuit of the amplifier.

decided, therefore, that two of the transistors
should be d.c. coupled. Now audio amplifiers
capable of driving a loudspeaker are as often as
not of the push-pull variety. requiring expensive
push-pull driver and output transformers and
matched transistors. So an attempt was made to
construct a directly-coupled output stage. .
As stated above, the final product of experiment

COMPONENTS LIST

Resistors:

R1 100k R4 10kQ

R2 1kQ R5 100Q (see text)
R3 100k Q2

All 109%, +W carbon.
VRI 10kQ potentiometer

Capacitors:

Cl 8uF electrolytic 12V

C2  8-25uF.electrolytic 12V
Transformers:

TI Interstage transformer; 4 : 1 or8: 1

T2  Output transformer (see text)
Transistors:

Tri, 2 XB102, XB112, OC7! or red spot
Tr3 XCI0i, XClll, OC72 or green/yellow
spot

-

coupling circuit if economy
demands this; the collector load

c=Collector b=Base e=Emitter

Spot Spot Base
! |
G b\ \e Collector Emitter
XB102 X812 oCcNn
XC 101 xXCm oc72

Fig. 2: Lead identification of types of transistors that
can be used in this circuit.

should then be of the order of 47k and the
coupling capacitor should have a value of 8uF
with a minimum of 12V d.c. working voltage. A
slight loss in stage gain will result with this
arrangement.

Output Transformer

The output transformer T2 should be chosen so
as to reflect a collector load of about 4:8kQ to Tr2
and Tr3. If this load be designated by Rc and the

—continued on page 504
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PHOTOPHONE

By M. L. Michaelis

Experiments with

light waves - a new
interest for the amateur
electronics enthusiast.

!

CONTINUED FROM PAGE 427 OF THE SEPTEMBER
ISSUE

ONTINUING the discussion from last month
on radiation, it may be said that the intensity
of an electromagnetic radiation is given by

the electric or magnetic field intensities on
the wave picture and by the average number of
photons arriving in a given time on the ** photon ”
picture. It is necessary to stipulate “ average”
rate of arrival of photons in the second case
because the actual sequence of arrival of photons,
in common with all particle radiations, is quite
random, subject to purely statistical fluctuations
over short periods. This phenomenon has already
been discussed in detail in connection with the
digital Geiger counter apparatus published in this
journal in the February, 1962, and following
issues. The methods of interpreting quantitative
results when forced to use the particle way of
looking at things, rather than the wave method, at
the very high frequencies represented by atomic
radiations have also been described in the named
articles.

Visible light represents just about the reasonable
borderline case where it is about equally con-
venient to treat it statistically as a random
sequence of particles, called photons, or to treat
it as a continuous wave electromagnetic radiation.
Indeed some optical devices are most conveniently
treated on a basis of photons, whereas others are
more conveniently explained on a wave basis, it
always being necessary to remember that the two
treatments amount to the same thing, and thus the
practical engineer designing equipment operating
at visible light frequencies will use the method of
approach offering the greater simplicity in a given
case.

PRACTICAL WIRELESS
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A final point should bear-this out. We are
normally accustomed to thinking of light as a wave
radiation, which is indeed more often than not the
most useful line of approach. However, the
photophoné unit described in this article is, an
excellent example of the manifestation of the
* photon ™ particle properties of light if we look
more closely. .

The detailed action is best represented by a
“ photon-for-electron ™ picture. Each photon
particle of the incident light actively reaching the
cathode of the photocell ejects one -electron con-
tributing to the resulting anode current. Were the
rate of arrival of photons absolutely steady, then
the stream of electrons produced .in the photocell
would be quite steady for an unmodulated steady
beam of incident light. An audio amplifier
connected to P2 would register no a.c. signal.
Upon trying this in practice, however, we find that
this condition is only approximately true. If the
gain of the audio amplifier is very high, or at least
reasonably high (e.g. both stages of an ECC83,
followed by an EL84 output stage), a powerful hiss
will be heard as soon as a steady beam of light
is shone into the photophone. This shows that
there are random statistical fluctuations taking
place in the rate of arrival of the photons, leaving
only a constant long-term average. Exactly the
same hiss is heard if a Geiger counter is subjected
to strong atomic radiation, giving a high average
counting rate. The true average frequency of:
arrival of atomic particles, which may in that case
be in the region of 10kc/s, is not heard primarily,
but rather the band of frequencies represented by
the random variation, leading to a raucous hiss. /

The same effect is found, yet again, in the,
thermionic emission of electrons from a valve;
cathode. The average rate of emission of electrons,’
representing the total saturation cdthode current of:
which the valve is capable, nevertheless contains;
the short-period random statistical fluctuations,
characteristic of all particle emissions and radia-’
tions in Nature. These statistical fluctuations of:
cathode emission give rise to the same charac-
teristic hiss. responsible for the major portion of.
“valve noise” in sensitive input stages of.
amplifiers.

The same statistical laws anply for the absorp-
tion of particle radiation as for its emission, thus
if several grids and anodes are receiving each a
certain average portion of the total cathode current
the exact momentary partition of current among
the electrodes is subject to further random statis-
tica! fluctuation, giving further hiss. Thus, as will
doubtless be familiar to many readers, multi-
electrode valves are more * noisy ” than triodes.

!

Use of Valve Voltmeter

With the valve voltmeter circuit of Fig. 4 it is
seen that, when using the nniversal probe shown,
connected to PS5, d.c. ranges of 5, 50 and 500V
f.s.d. are available.

The upper range is not useful for the Photo-
phone, being intended for general usage of the
valve voltmeter, but the lower two ranges are so
intended. For this purpose P5 of the valve
voltmeter is connected directly with P1 of the
Photophone without any probe. The probe
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resistor R38 is missing under such circumstances
so that the effective sensitivity is doubled, fs.d.
being obtained for 2:5 and 25V input respectively.

As the voltage calibrations on the meter for
correspondence to readings with the universal
probe are 5V or 50V f.s.d., and we have seen that
an' output of 0-5V per fpot-candle is to be
expected, the valve voltmeter readings on the
existing voltage scales give foot-candies directly.

If, upon more accurate comparisons, corrections
are found necessary to bring the voltage calibra-
tions of the meter in Fig. 4 and the foot-candle
vajues into true correspondence, various measures
can be adopted. Within limits the values of RS
and/or R6 in the Photophone may be adjusted if
only small corrections are required either way. If
larger reductions are found to be needed, then
suitable resistors may be included in series in the
cable connecting Pl and PS5.

Larger increases of sensitivity are best obtained
by fitting a switch to select different values for R25
and R26 in the valve voltmeter when switching
to * photometer ™ setting on this switch. Much
greater overall sensitivity is easily obtainable by
using a more sensitive meter. This can be fitted
with a universal shunt for switching back to the
2mA f.s.d. sensitivity for normal use in the design
of Fig. 4 or for multiplying the sensitivities of the
incorporated voltage scales.

Fig. 4: A high quality valve-voltmeter circuit for use with the Photophone.

The Valve Voltmeter

It is not proposed to go too deeply into the
principles of the circuit but merely to give
sufficient information to enable the reasonably
experienced reader to build the valve voltmeter.

The design is based on a simpler version which
was published in the December, 1961, issue of
PrRAcTICAL WiIRELESs. This earlier design suffered
to some degree in the matter of obtaining linearity
up to full-scale deflection.

However, some further experiments have in the
meantime been undertaken on this circuit, Fig. 4
showing the result. For the price of some appre-
ciable increases in complexity, it was ultimately
found possible to get good linearity to full-scale
deflection for both positive and negative inputs,
polarity-switching being undertaken by changing
over between the two grids of V4 by means of S3.

The same 2mA meter was able to be retained
and in fact virtually the same layout and design
as published in December, 1961. Thus the same
disposition of tagstrips was maintained and those
readers who have already built the simpler in-
strument could very easily and quickly convert to
the new comprehensive form.

Those building the unit new from scratch will
find that the layout is not critical except for the
need to mount the grid stoppers R27 and R29 very
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close to the grids concerned and to connect
nothing else directly to the grids. These grid
stoppers were not required in the simpler circuit
because this operated at much .lower standing
anode current, where parasitic oscillations were
far less likely than in the present circuit.

In all other respects meticulous insulation, to
avoid errors due to leakage in the high-impedance
circuits, is far more important than any particular
layout which may be chosen to suit individual
requirements and available materials.

Methods of Cathode Bias

To get the present circuit to operate on negative
inputs as well as positive ones, the operating point
of the valve had to be shifted to higher current,
at the same time retaining the relatively high
cathode load to give proper coupling between the
two sections. The only way of achieving this was
to bias the cathodes down to a negative voltage,
which was conveniently obtained at sufficient
current capabilities by means of D5 and C7 from
the heater line.

o e S e -
H C12 0-01F '
IR391M - a1 Rao 470k LTO VTV"’_'5
Probe! ,rCoaxial 0
s ! cable
, D6 .
H OYS066, : )
Silicon ] Scrg::mg
Earth! Rectitier =/
[ BTN N s

Fig. 5: An a.c. probe usable throughout audio, long wave,
medium wave and short wave ranges, and able to tolerate
all voltages present in normal receiver and amplifier
circuitry. (See also table below).

Full scale deflection at 50c/s mains frequency
input, using this probe in P5 of the prototype valve
voltmeter (Fig. 4) represents:—

YTVM switched to: Sensitivities:

50V r.m.s. a.c. range Do not use here

5V d.c. range I5V r.m.s.
50V d.c. range 150V r.m.s.
500V d.c. range 500V r.m.s.

Notes: (1) The sensitivities given hold true up to
about 100ke/s and down by factor six at 20Mc/s
in the prototype. (2) On the 500V d.c. range do
not exceed 250V r.m.s. input.

This, incidentally, is a most useful general
method of biasing a cathode negative wherever
this may be required in a circuit to enable the
cathode-load resistor to be increased without
choking back anode current. The converse of
biasing a cathode more positive still than the
voltage given anyway by virtue of anode current
through the cathode load, is available by means of
taking an additional high resistor from the cathode
to h.t. positive, a measure capable of driving the
valve even beyond cut-off in the resting state. This
is, of course, never possible with a cathode load
alone, for a cut-off valve takes no anode current
and thus cannot produce bias across a cathode
load, and thus could not be cut off, which contra-
diction proves the impossibility.
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Trimming the Valve Voltmeter

The combination R31, R32, as in the earlier
circuit, remain the crucial components for proper
operation. Too low a value gives insufficient
deflection sensitivity on the meter, too high a value
severe non-linearity in the form of cramping near
full scale. This might, however, be considered
useful in the interests of opening up low readings
and those readers taking this point of view could
use an appropriately calibrated non-linear scale
attached to the meter.

To reduce the actual current swing required in
the valve for f.s.d. meter defiection; it is useful to
ascertain that as little current as possible is
normally shunted through VR3. For this purpose
R25 and R26 are simultaneously adjusted in such

COMPONENTS LIST
FOR VALVE VOLTMETER

Resistors:
RIO 10MQ R26 820kQ
RIl  IOMQ R27 22kQ
RI2  100kQ R28 IMQ
RI3  I5kQ R29 22kQ
RI4 1MQ R30 IMQ
RIS 220kQ R3l 1kQ
RI6 220kQ R32 4:7kQ
RI7 47MQ R33 (00Q
RI8 IMQ R34 1kQ
RI9 IOMQ R35 1kQ
R20 OMQ R36 6-8kQ) 2W
R2l 27MQ R37 4.7kQ 2W
R22 2:2kQ R38 IMQ
R23  220kQ) R39 IMQ
R24 IMQ R40 470k
R25 560kQ

Ail carbon |W 4-209, unless otherwise stated
Capacitors:

C5  0-0luF paper 500V

Cé6  _750uF electrolytic 12V

c7 100uF electrolytic 15V

C8  0-0luF paper 500V

C9  0-0luF paper 500V

Cl0  0-OluF paper 500V
Cll  8uF electrolytic 350V
Cl12  0-0luF paper 500V
Ci3  0-OluF paper 500V

Miscellaneous:

V4  ECC8I (noval holder)

D1—3 Diode Type $36. Inverse resistance [OMQ

& D5 or better. Inverse voltage rating 350.
Capacity approx. |0pF or less. Forward
current 20mA or more.

D4 5V Zener-diode

D6  Silicon mains rectifier Type OY5066.
Inverse voltage rating 700. Current rating
unimportant.  Selected specimen for
performance up to 20Mc/s in Fig. 5.

S2 2-pole 5-way ceramic rotary switch; high
insulation

S3 Single-pole’ double-throw toggle switch

VR2 1kQ lin. carbon or wire-wound

VR3 5k log. carbon

Meter 2mA f.s.d. moving-coil

P5 Coaxial socket

P& 4-pole socket
recorders)
Chassis, casing, wire, solder, bolts, ete.

(as on Grundig tape
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a manner that the dividing ratio is altered, but the
sum of R25 and R26 in parallel with IMQ remains
equal to 1MQ—in order that the input voliage
dividers to the left of S2b remain correct.

This adjustment of R25 and R26 is undertaken
on the *calibrate” setting, with VR3 discon-
nected, until the meter only still reads very slightly
high, final correction then being continuously
available on VR3 when this is reconnected. This
adjustment of R25 and R26 has already been care-
fully undertaken in arriving at the component
values specified and these should be found satis-
factory. i

If trouble is experienced. readers should' first
check for low emission in V4 by substitution and
also check that R25 and R26 are of the values
specified.

Further New Features

While modifying the original simple valve voit-
meter circuit to a form ideal for use with the
Photophone, other changes were made to improve
its general usefulness, again at some additional
expense and complication.

The two grid circuits have been fully
symmetrised and kept to normal impedance levels
of around IMQ. This avoids trouble from zero
point drifts due to electron impact grid current
otherwise present in high-impedance grid circuits
and also makes the zero point fall at virtually the
same setting of VR2 on all ranges.

Furthermore the zero point now falls very close
to the middle position of VR2 under all conditions
and requires only very infrequent adjustment after
an initial five to ten minutes’ warming up. These
advantages have been obtained at the price of one
disadvantage over the original, namely a reduction
of overall impedance presented as load across the
voltage source being measured. However, a
reasonable compromise has been struck.

The disposition of smoothing capacitors has
been changed to give a quicker response and
quicker return to zero and a high resistance has
been removed to the probe head to prevent a.c.
damping stopping, for example, oscillators func-
tioning when d.c. potentials at electrodes are to be
measured.

October, 1963

Furthermore the whole aggregate around DI
and D2 has been incorporated to give a S0V r.m.s,
f.s.d. range for a.c, usable at mains frequency
only, without changing probes. The combination
R17 to RI19 should be adjusted until this scale
reads correctly; it may be possible to select a
single 5-6M(Q resistor-in place of these three. The
new circuit uses a pair of diodes, D1 and D2, for
achieving high inverse voltage rating, preventing
damage even if the a.c. signal is superimposed on
a d.c. voltage of some hundreds of volts, which is
blocked at C5.

It is thus possible to measure the gain of ampli-
fier stages with this instrument, usjng a 50c/s sine-
wave signal and comparing levels at grid and
anode, without any need to be concerned with d.c.
potentials which may or may not be present.
Finally the work on' this valve voltmeter was
completed with the design of a special a.c. probe,
for use at other frequencies. operating into the d.c.
ranges. This rectifies at the probe head in the
usual way so that high-frequency signals do not
have to pass down the coaxial cable and get lost in
the capacity thereof.

Experimen: revealed the interesting fact that,
although D6 is a silicon rectifier intended for
mains power rectification, usable performance was
possible at frequencies up to 20Mc/s. The high
inverse voltage rating of the silicon diode is a
great advantage, so that this probe cannot be

damaged by any normal h.t. voltages found in

receivers and amplifiers. Otherwise it is of the
conventional form already mentioned in the other
publications.

Concluslon

It is hoped that this article has been succéssful
in introducing the possibilities of optical frequen-
cies for radio experiments as well as explaining
some of the significances and aspects of various
types of radiation in the light of modern science
in a form which is surely of a more practical use-
fulness for the understanding of one's equipment
than mere philosophical theory for which it might
at first sight be mistaken.

Novel A.F. Amplifier

—continued from page 500

loudspeaker impedance by RL, then use a trans-
number of primary turns

former of turnsratio n=
number of secondary turns

where n* = R¢

RL
The following table gives the value of n for
three popular loudspeaker impedances. (Here,
Rc 47kQ)
Loudspeaker impedance Output transformer
(RLOD) turns ratio (n:1)

3 40:1
8 25:1
35 10:1

The transformer used by the writer was
abstracted from a defunct battery operated valve
portable receiver—its physical size was small
enough.

Additional Pre-ampiifying Stages

Clearly the number of transistors preceding the
output pair may be varied according to the number
available and the fina] output required; three such
transistors would overload the power output tran-
sistor Tr3 on loud passages of music if the amplifier
is used with an average local station t.r.f. receiver.
Only one was required in the writer’'s home town
(Orpington, Kent) to provide ample listening
volume on the Light Programme (247m) and the
Home. Service (330m) from a one-transistor
regenerative receiver with a Sin. loudspeaker
connected to the amplifier outputs.

The amplifier is powered by a PP7 (9V) battery
which has a life of more than 70 hours when the
amplifier is run at full volume.
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instruction manuals,

build any of these models=

Have the world's best equipment=and save money

AMATEUR BANDS RECEI-
VER. Model RA-l. Covers
all Amateur Bands from 160
to 10m. Special features incl.
half lattice crystal filter, 8
valves, signal strength *‘S”
meter, tuned R.F. amplifier
stage ... o ., £39.6.6

SW HI-FI MONO AMPLIFIER. Model MA-5.
A low-priced amplifier based on the S-33. Prmtedﬂcnrcuut
0.

construction makes it easy to build 19.6
STEREO CONTROL UNIT. Usc-l.' Luxury model
with inputs to suit any pick-up or tuner £19.10.0

MONO CONTROL UNIT. Model UMC-I.

use with MA-12 or similar amplifier. Send for specifi-
cation 8.12.6
HI-FI EQUIPMENT CABINETS. Large range, in klt form
or assembled and finished, available to meet various needs.
Details on request oo0 .from £6.19.6 to £29.8.0

“ldeal for

“MOHICAN" GENERAL
COVERAGE RECEIVER.
Model GC-1U. Fully Tran-

sistorised, Excellent portable
or general purpose receiver
for amateur or short wave
listening. See full spec. leaflet.

39.17.6

HI-FI F.M. TUNER. Tuning
range 88-108 Mc/s. Tuning unit
(FMT-4U) with 10.7 Mc/s.
I.F. output (£2.15.0 inc. P.T.).
LF. Amp. (FMA-4U) complete
with cabinet and valves,
(£12.6.0). Total ... £15.1.0

6W DE LUXE AMPLIFIER. Model $-33H. An inexpensive
Stereo-Mono amplifier, with high sensitivity. Suitable for Decca
Deram cartridge .. ... £15.17.6
6 TRANSISTOR PORTABLE. Model UXR-I. Prealigned
I.F. transformers. Printed circuit, 7 x 4in. high flux speaker.
Real hide case. Very easy to build £12.11.0
SHORTWAVE TRANSIST OR PORTABLE. Model RSW-I
Two short bands, trawler and medium wave £19.17.6 {Inc. P.T.).
HI-FI A.M./F.M. TUNER. Covers F.M. 88-108 Mcjs. AM.
16-50, 200-550, 900-2,000 m. Tuning heart (£4.13.6 inc. P. T) and
ILF Amp. (£20.13.0). Printed circuit board. Total £25.6. 6

NEW!
“OXFORD” LUXURY
TRANSISTOR PORTABLE.
Model UXR-2. The ideal
domestic, car, or personal pore
table receiver. 10 Semi-con-
ductors. Send for full details.
£14.18.0 (inc. P.T.).

Assembled models also available; prices on request — Deferred terms available over £10.

Free delivery U.K.

SEND FOR FREE BRITISH HEATHKIT CATALOGUE—OVER 50 MODELS TO CHOOSE FROM

AVAILABLE SHORTLY

GUITAR/PA AMPLIFIER. Model PAL.
50 W. rms. 100 W. pk. output. For vocal and
instrument groups, public address etc. 4 inputs,
2 loudspeakers. Send for full details ... £54.15.0

PORTABLE SERVICE OSCILLOSCOPE. Model OS-i.
Compact poriable scope, ideal for servicing and general work.
Printed crct. Case 73 x 4% x [24in. long. Wt. only 1041b. £19.19.0
S5in. OSCILLOSCOPE. Model O-12U. Wide band amplifiers
essential for TV servicing, F.M. allgnment, etc. T/B covers
10 ¢/s-500 ke/s in 5 ranges . £35.10.0
VALVE VOLTMETER. Model V7A. Measures up to 1,500
volts (D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.1€2-1, 000MQ

6 W STEREO AMPLIFIER. Model S-33.
3 w/chl. Inputs for radio-tape-gram. Stereo/
Elﬁno ganged controls. Sensitivity 200 mV.

HI-Fi 18 W STEREO AMPLIFIER. Model
S-99. Ganged controls. Stereo/Mono gram,
radio and tape recorder inputs. P/B selection.
£27.19.6.

HI-FI SPEAKER SYSTEM. Model SSU-I.
in ducted port bass reflex cabinet. Bookcase model £10.17.6

Legs 1476 extra.
Model MM-1U., Ranges: 0-1.5 v. to 1,500

MULTIMETER.
v. A.C. and D.C. I50uG—I5A D.C. 0.2 to 20MQ ﬁm

Two speakers

50u.A meter . £12.10.0
R.F. SIGNAL GENERATOR. Model RF-1U. Up to 100 Mc/s
Up to 100 mV output all
... £12.15.6

fundamental, 200 Mc/s on harmonics.
bands oo ..

e

paid.

HEATHKIT MODELS
Full details of direct Mail Order Scheme and
catalogue can be obtained from us for /- post
(FREE to Service Departments).

AMERICAN
AMATEUR TRANSMITTER.
Model DX-40U. Self-contained.
80-10 m. Power input 75 w. CW.,
60 w. peak C.C. phone. Qutput
40 w. to aerial. Provision for
V.F.O. ... ... £33.19.0

DAYSTROM LTD.

Dept. P.W.10, GLOUCESTER, ENGLAND.
A member of the Daystrom Group, manufacturers of the
WORLD'S LARGEST-SELLING ELECTRONIC KITS

AMATEUR TRANSMITTER.
Model DX-100U. Covers all
amateur bands, 160-10 m. 150 w.
D.C. input, self contained with
power supply. Modulator, V.F.O.

£74.19.0

|Send me FREE BRITISH CATALOGUE (Yes/No)

|
I Full details of model(s) ]

|
I nAME |
| ApoRESS oo S S |
| |
| pwio |
o o o o e e e e ]
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WHARFEDALE
SUPER 8/RS/DD

INEXPENSIVE
BASIS OF

A COMPLETE
HI-FI SYSTEM

OR TOP QUALITY
RADIOGRAM

STEREO 55

TUNER AMPLIFIER
CHASSIS

One p hassi bi AM and
FM tuners, Stereo Control Unit and two
High Fidelity Amplifiers, For mono repro-
duction the two amplifiers are used together
50 that up to 10 watts output is available.
Provision for tape recording and play back
is made with a choice of inputs for crysta’
or ceramic pick-ups including the Decca
Deram. The facilitles are also available
for use with a tape deck and its associated
pre-amplifier.

PRICE oo,

e €29.18.0

AF 208 AM/FM
CHASSIS

A high quality tuner ampilfier chassis
which can be used tor the conversion of
an existing radiogram or as the basis for
building a new radiogram or reproducing
system. A systam which can include tape
recording and play back as well as the
normal AM and FM radio and record
reproduction.

PRICE i, £21.4.0

Werite for descriptive literature to

M ST R o N G (Dept. POC.)

Warlters Road, London, N.7. Tel: NORth 3213

Octobgr, 1963

““Strikes the right
note”’

SAYS DONALD ALDOUS

In a review of the Wharfe-
dale Super 8/RS/DD in
“Audio & -Record Re-
view”, Donald Aldous
reported as follows:—

The latest Wharfedale Super 8/RS/DD speaker strikes the
right note the moment it i1s removed from its box. It is
beautifully made and finished and looks right.

The unit wag tested in a corner enclosure approximately
14 cu.ft. with the interior heavily lined with carpet felt and a
vent of 1¢in. wide across the front at the bottom. The bass
radiated with this enclosure was smooth and at an ideal level
to give balance with the extended top response,

The music signals and tone bursts confirmed that the speaker
18 free from any obvious discoloration.

Summary—We agree entirely with the view of Gilbert Briggs
expressed to us as “his humble opinion”, that the Super
8/RS/DD unit is easily the best 8in. model Wharfedale has
ever produced. A stereo pair in small enclosures gives sound
quality that will come as a revelation to any listeners wedded
to madsive enclosures. this can easily be matched to 2-5 ohms
with the WMTIL.

9”0 bl
-
e e P -»
. 1 v
» L »
™ o
0 o
suPER s RSD .
vle 20 0 we 230 0o 8 w 13 0K FOKC/S

Impedance 10/15 ohms.
CERAMIC MAGNET Flux density 14,500 oersteds.
Total flux: 60,000 maxwells.

PRICE 134/2 incl. P.T.

WHARFEDALE
WIRELESS
WORKS LTD

IDLE BRADFORD YORKSHIRE
Telephone: Idle 12356  Telegrams: ‘Wharfdel' 1dle, Bradford
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structors (and not only “ beginners ” at that) fail

to take sufficient pains with their soldering
operations. Bad workmanship really does not pay,
since much time and effort are often spent after-
wards in tracking down obscure faults that have
their origin in inadequately made connections.
Even when satisfactory performance is obtained
initially, there is always the danger of leads becom-
ing disconnected later due to the shock or vibra-
tion sustained under normal working conditions.
This applies particularly to miniature receivers
and to other electronic equipment of a portable
nature.

One of the cardinal rules of soldering is that a
sound mechanical joint should be made before
the solder is applied. (It is, of course, essential that
the mating surfaces are .perfectly clean and free
from grease and such like.)

IT is unfortunately true that some amateur con-

Joints, Various

Now, what constitutes a sound mechanical joint?
Certainly it is not necessary to go to the léngths
illustrated by some ex-government radio and elec-
tronic equipment. Most of my readers will have
handled surplus equipment ot one sort or another,
and ‘many of you will have had experience in
stripping down various specimens for the sake of
the components contained therein, [ recall the
tussles that occurred when trying to detach resis-
tors and capacitors from groupboards—the diffi-
culty arose because the manufacturers’ wiremen,
dutifully following the Ministry's directions, had
tightly wrapped each component lead two or three
times (if not more) round the tag prior to solder-
ing. The problem was always whether to arm
oneself with soldering iron and long-nosed pliers
and attempt to acquire the desired component
complete with its leads, or whether to take the
simpler course and to seize the diagonal cutters
and amputate]

P"l’
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By THERMION

While thorough-going wiring-up methods are
justified with equipment required for military or
similar purposes, they are not warranted (or
indeed desirable) with more commonplace equip-
ment. But, let me emphasise, guard against going
to ‘the other extreme of merely bringing the two
surfaces into contact and relying on a generous
blob of solder to do the rest. True, I admit, that
this procedure can be quite effective with some
miniature components where mechanical strain is
negligible. Even so, I consider it advisable to make
a self-supporting connection wherever this is at
all possible. This is certainly no hard task, and
the following suggested methods will usually
suffice. 5

Push the lead through the hole in the tag and,
if it is a loose fit, bend the protruding portion just
sufficiently to provide a locking effect, then cut
off the surplus wire fairly close to the tag. With
larger components it is sometimes necessary . to
make a full right-angled bend and to squeeze the
end of the wire against the flat surface of the
tag. Where the lead is not passed through a hole
in the anchoring device, it should be hooked
around the edge of the tag or terminal.

A Tape Teaser

One of the interesting uses to which magnetic
tape recording is now being applied is the training
of foreign language students in correct pronuncia-
tion. Recording systems known as “Language
Laboratories™ allow a number of students to per-
form oral exercises simultaneously without causing
interference. ’ )

The usual method of operation is like this: each
student sits in a booth equipped with a special
tape recorder and, via headphones, listens to
speech pre-recorded by the tutor. This recording
is divided into a number of fairly short passages,
and each is followed by a pause of similar dura-
tion. At the end of each passage the student repeats
this phrase or sentence into his microphone
endeavouring to copy faithfully the pronunciation
of the original.

Whenever he wishes. the student can rewind his
recorder and set it to playback. He then hears
once again the tutor’s voice followed immediately
by his own efforts at imitation. For further prac-
tice he resets to record and proceeds as before,
his earlier efforts being erased in the process, as
is normal.

The little problem I now leave you with is this:
how is it contrived that the tutor’s recording
remains preserved throughout and cannot be
erased by the student no matter how often; he
re-records his own voice in .the gaps provided?
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PERSONALI
g'f‘TRANS][STOR
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A Simple Medium
Wave Set Suitable
for the Beginner

involved in the construction of the receiver
to be described and little or no test equip-
ment is required to bring it into use.

Quite often a newly constructed superhet fails to
provide any kind of signal when first switched on
due to severe misalignment, but this is not likely
to occur here as only a single tuned circuit is used.
This set can, if necessary, be built quite easily on
the kitchen table and no risk of lethal mains shocks
is likely since transistors are used, two being
employed since this is about the minimum number
capable of providing a decent signal in a pair of
headphones.

The prototype has also been
tested with a loudspeaker by sub-
stituting the primary of a ratio
8:1 transistor output transformer
in place. of the headphones and
connecting a 3() loudspeaker unit
to the. secondary winding. If the
surroundings are quiet, as in a
bedroom, for example, pro-
grammes can be heard quite well. | .

The receiver is powered by a <LA°';‘:‘1
single 4-5V dry battery and the e
current consumption 1s so low
(less than 1mA) that replacement
is likely but rarely.

The frequency coverage is 600-
1460kc/s (500-205m), this cover-
ing practically the whole of the
medium waveband. If long-
wave reception is required this
can be incorporated but has not
been attempted in the prototype.

In common with all simple
t.r.f. circuits arranged to work at
their most sensitive point the
receiver is likely to prove slightly
temperamental at the first try-out
and slight adjustments to certain
of the components might be
occasioned. This point has been
taken care of in the layout, how-
ever, which if followed accurately
will allow changes to be made

ONLY a comparatively small cash outlay is
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duction spreads in the transistors, etc., cause dis-
crepancies that cannot be disposed of cheaply.

The Circuit

In Fig. 1 it may be seen that the first transistor
Trl is operated as a regenerative demodulator
feeding a stage of audio amplification built around
Tr2, high impedance headphones being inserted in
the collector circuit of this transistor to enable the
user to hear the selected programme.

The circuitry around Trl might be more easily
understood by referring to Fig. 2, where a typical

~ve line
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very easily. The range of com-
ponent tolerances and the pro-

Fig. 1: The circuit.
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valve oscillator circuit
is shown. Here the
external tuning of the
coil L is effected by
capacitors Cx and Cy.
Sometimes no resistor
is included in the L
cathode circuit, bias
for the valve being
derived entirely from

grid current.  This

circuit is widely used,
the triode usually
being part of a fre- -

quency changer valve [ |
when Cx 1s often %

made one section of I

AWWVVYY

Jl
g

a twin-gang tuning

capacitor with Cy

operating as a *“pad-  Fig. 2: A typical valve
ding ” capacitance. oscillator circuit.

Looking now at the circuitry around Tri1 (Fig. 1)
the similarity will immediately be apparent and it
will be appreciated that the transistor will oscillate
if operating conditions are suitable.

By controlling the emitter current by means of
a variable resistor bypassed by a capacitor, detec-
tion can occur if the transistor is not allowed to
oscillate but instead is brought close to the point
of the occurrence.

A suitable impedance match into the base of
Trl can be effected by employing a capacitive
potentiometer across the coil and using one section
of it for tuning. Capacitors VC1 and C3 perform

COMPONENTS LIST

Resistors:
Rl 100KQ RS  39%kQ
R2 10kQ R6  6-8k(2
R3  3:9kQ R7 6801
R4 4700
VRI 2kQ wire-wound potentiometer
Capacitors:
Cl  23pF mlca
C2  32pF mica

C3  2,000pF ceramic

C4  1,000pF mica

C5  100uF electrolytic 6V
Cé6  470pF mica

C7  |uF electrolytic 6V
C8  100ufF electrolytic 6V

vel %92;:; twin-gang variable (Jackson ‘O0Q’)
;g; trimmers—with VCI

Switch:
SI  Toggle switch, on/off

Inductors: \
LI M.W. coil (Denco Yellow dual purpose,

range 2)

L2  R.F. choke (see text)

Transistors:
Trl OC44 Tr2 OC81

Miscellaneous:
Miniature IB-way tag board 44in. x 14in. (Radio-’
spares). Battery 4.5V (Ever Ready 1289). High
impedance headphones. Panel material, hard-
board, Aerial and phone sockets. Control knobs.
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this function and are in effect identifiable with Cx
and Cy respectively in Fig. 2.

Since these capacitors are connected across the
coil in series the total value of capacitance avail-
able will always be less than that of the smaller
of the two. This reduced capacitance effect will
make itself most apparent at the low-frequency end
of the band, i.e. where the vanes of Cl are most
fully engaged, and if a suitable coil is not used
for L1, only a section of the band will be receiv-
able. Fortunately suitable coils are available from
the Denco miniature range. .

A miniature Jackson *00” twin gang with
sections paralleled (208 +176pF) form a total value
of 384pF, ignoring the trimmers, but this is
reduced to about 330pF by C3 and is then suitable
for use with the coil specified. When another coil
designed to work with a 500pF tuning capacitor
was tried in the circuit maximum low frequency
coverage was reduced to 750kc/s.

Note that two capacitors—C1 and C2—are fitted
between Trl collector and L1; this is not a safety

Aeriat —ve line
socket
(o] R1
o TO base
ot Trd

Medijum —wave
_—winding

~-¢————Dual wave
coil,

Shorting switch
gangesqI with

I123

S9
Switch -
positions
1~ Long wave howannt
Long— 201t Battery,
wave 3~ Medium wave d
winding ==
To I+
VvCi1

+ve line

Fig. 3: The modified circuitry necessary to provide long
wave coverage.

measure but an aid to obtaining good results on
completion, since these items control the amount
of positive feedback to a great extent.

The . efficiency of the receiver largely depends
upon the characteristics of Trl and this should
be a good specimen; the use of a surplus type is
not recommended.

The small r.f. choke of 3.000xH inductance (L2)
fitted in the collector circuit of Trl, consists of the
main winding of a dust-cored long-wave coil, the
primary winding - being removed and the coil
former sawn off 'to the length of the core.

As mentioned earlier, inclusion of long wave-
band facilities can be provided either by fitting a
separate coil from the Denco range (Range No. 1)
or by using a miniature dual-waveband coil as
shown in Fig. 3. The additional switching required

~can be incorporated with S1 by using a rotary

switch. A two-pole, three-way switch used as
shown will allow the ccntral pesition to be “off

WWW.americanradiohistorv.com
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» : >* ~| remain on top of the paxolin board
- as shown in the photographs and

S T 2" 17 —é—aﬁ . diagrams.
3% 7 dia Black and red insulation should
= = M. - __ ¥ be used for the battery negative
I i /\J % and positive leads respectively and
VA 8 dial . o, % it is not difficult to fashion a pair
i Ve dia; 8 of sliding clips from thin tinplate
1% fA’é';ZE to act as fconnectors soldered to
” ' g the ends of the leads.
15/8 /Bend 1%
. Testing

—Eﬁf_g__‘_%t —9)— High impedance headphones

* Fig. 4: Dimensions of the control support panel.

with “ medium ™ and “long™ situated on either
side. This makes accidentally leaving the receiver
switched on less likely than in other arrangements.
No extra panel control will be needed if this idea
is followed.

Constructional Notes

The receiver is built around a miniature 18-way
tag board to which is affixed a simple metal panel
that carries the three controls. This assembly is
finally located on a main hardboard panel to which
simple sections are finally fitted to form a cabinet.
A short throw-out type aerial is required and this,
together with the headphones, is plugged into
sockets provided on one side.
The completed receiver iis 73in.

Metal panel—

should be connected before switch-

ing on and these should not
be removed whilst the set is working or Tr2
collector circuit wil] be broken. With VRI set to
approximately half travel and a short aerial
connected the set may be switched on and C1
swung through its full range of rotation. If
oscillations are heard all is well, but VR1 should
be adjusted very quickly to just remove them, when
little difficulty should be experienced in receiving
transmissions. The quality should be crisp and
will be surprisingly clear and alive. It will now
be discovered that VR1 can be used as a volume
control and should normally operate very smoothly
indeed. Smoothness of operation will best be
obtained from use of a wirewound component in

wide and Sin. high and the front
slopes backwards slightly, for the
sides taper from 3in. at the base
to 24in. at the top. ’
Preliminary work consists of

=

constructing the metal control
support panel from 16s.w.g.
aluminium ~ or tinplate and
details of this are given in

Fig. 4. Prior to bolting this panel

_ Connect both
(9 sections of

VC1 together
e

Panel laid flat
to clarity
wiring

to the tag-board, one of the small
holes running down the centre of
the board must be enlarged with
a circular file to }in. diameter—as
indicated in Fig. 6—to accept the
coil mounting stem. The coil is
locked in position by means of a
polystyrene nut provided and this
should only be twisted thumb
tight, if pliers are used the stem
will fracture.

Wiring Up

The remaining construction
consists of mounting and wiring
the various components to agree
with the above and below plans

To 4-5V battery

+
%To aerial socket

Fig. 5: Showing connections between the tag board and control panel. The
tagboard has been drawn in the same plane as the panel for clarity.

shown in Figs. 5 and 6 respec-
tively, leaving the transistors to
one side until a good check has
been made.

When satisfied that no mis-
takes have been made the lead-
out wires of the transistors may

be sleeved and then passed
through existing holes from
above the board. These may

then be soldered to the tags
shown, using a heat shunt. The
actual transistor ‘shells should

'

7 /RRASL To headphone sockets

Leads from Tr2

above boarg

2o

Fig. 6: The reverse side of the tag board.
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the VR1 position, but care should be taken not to
advance the control excessively or the programme
material will be supplanted by undesirable oscilla-
tion. '

Final Adjustments

The next step lies in adjusting the waveband
coverage. If no signal generator is available trans-
missions must be used and the various regional
transmitters can most easily be recognised at such
times as separate news bulletins are being radiated.
After dark Radio Luxembourg might be heard
when the vanes of VCI are almost fully disengaged.
The coverage can be varied within limits by
adjusting the core of L1 by means of the brass stem
fitted and also by changing the trimmer positions.

Faults .

If the receiver fails to oscillate at any setting of
VRl or VCI, either C1 or C2—bhut not hoth
together—may be temporarily short-circuited to
increase feedback. Resistor R1 might need chang-
ing also if an indifferent transistor is in use and the
value may be reduced to about 56k{. Noise may
result in the form of a rushing sound if R1 is
excessively reduced in value and 39k is about the
limit.

If on the other hand it is not possible to
eliminate oscillations at any setting of VC1 or VRI,
remove C2 and replace it with one of smaller value
—say 10pF—and try again. Emitter resistor R4
can also be increased to, say, 68082 or even 820%,

=~ 1/ dia. holes
S|

>

Fig. 7: The construction of a simple cabinet for the receiver.
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this further limiting Trl current. The receiver
should, of course, be switched off to make
alterations.

Cabinet

Since negligible weight is involved it is possible
to construct a simple cabinet from hardboard using
a frame of 2in. quadrant beading mitred at the
corners to improve the frontal appearance. The
dimensions of the case used for the prototype are
shown in Fig. 7 the whole being held together with
impact adhesive and small reinforcement strips.

With the aerial and phone sockets mounted on

A rear view of the receiver nearing completion.

one side, ample space exists for
the battery which can if necessary
lie flat on the cabinet base plate
beneath the tag-board or stand at
the rear. On completion the case
may be lacquered or otherwise
finished to suit individual tastes.

Conclus'on

Although this simple little set
can provide a great deal of con-
structional and listening enjoy-
ment, it obviously has its limita-
tions and cannot be expected to
compare with the high sensitivity
and selectivity of the superhet
form, for, of course, it is not in the
same price class.

The receiver can be used as a
simple tuner to feed an existing
audio amplifier by connecting a
47kQ resistor in place of the
phones and taking the audio from

s Frame of between Tr2 collector (via a 0:1uF
¥ quadrant capacitor) and the positive line,
beading

No such connection must be made
under anv circumstances to d.c.
apparatus or 1o so called a.c. cquip-
ment that derives its h.a. direct
from the mains supply or danger
to life will result.

www americanradiohistorv com


www.americanradiohistory.com

512

The EUPHON
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A frequency selcctive
unit for feeding two
loudspeakers

inexpensive means of obtaining a spacial

efiect in audio rcproduction. With the addi-
tion of the two loudspeakers required, the total
cost of the author’s model was about two guineas
only, and this included the cost of making the
walnut cabinet.

Two loudspeakers are set up as for stereo, but
instead of two channels, one loudspeaker handles
the lower frequencies, while the other handles the
higher frcquencies. With the aid of the balance
control an effect similar to stereo is achieved as the

THE unit about to be described is a simple and

3
(S
S1 L1 30 !
+
c1 Sockets Bass
Sockets 2 1F 'y L.S.
B
From
output
[ Transtormer
secondary
(300
L2
3N
’
4

Fi‘g. 1: The simple circuit of the Euphon.

higher pitched instruments come through on the
tweeter and the bass instruments on the woofer.

The idea is based on the familiar divider net-
work, used in modern audio equipment, but the
original crossover circuit is not suitable when the
speakers are separated as there will not be enough
volume in the tweeter to give the required effect.
The conventional divider network uses paper capa-
citors and extra components, whereas the Euphon
uses ordinary electrolytics. ‘

Fig. 1 shows the circuit. On the actual model
there are single-type wander-plug sockets at the
back of the cabinet, to plug in the bass and treble
loudspeakers, and also sockets for the radio input.
Numbers 1 to 6 indicate these sockets.

The circuit incorporates four identical electro-
lyctic capacitors coupled in pairs, can to can, this

43"

End piece

Fig. 2: An end view of the cabinet.

| | By 1. Kampel

arrangement having the same effect as a single
paper capacitor, though not the same value as used
in the conventional divider network. The two
coils are the most expensive items (7s. 6d. each)
and are of 32 to match the output transformer.
The potentiometer of 250 simply acts as a balance
control between the two loudspeakers to obtain
bass or treble emphasis, or a perfect balance as
required.

Cabinet construction

The whole unit may be built into a cabinet 71in.
x 4%in. x 24in. A small square of }in. five-ply will
be good enough for the first stages of construc-
tion. Fig. 2 shows an end elevation. The cross
shaded triangle in Fig. 4 is a small length of {in.
quadrant. The two end pieces of Fig. 2 fit on to
the sides of the 6}in. x 4}in. baseboard. However,
the top, which is made to slide out, rests on the top
of these two edges and hence is ¥in. greater in

Wood runners ——

Wood sliders -

— m— —=

— = |
Fig. 3: This front elevation shows the wooden runners
fitted to the sides.

Fig. 4: How the top is slid into place along the runners
and tops of the sides.

length. Fig. 3 shows this, the shaded portions
being the ends.

Fig. 4 shows the method of sliding the top into
place, the back being permanently joined. Crossed
shading indicates the extra shaped pieces of ply
fitted to the top panel to run next to the walls (also
indicated by crossed shading in Fig. 3). The piece
of oblong ply cut from the wood slider is fixed on
to.the inner wall of the cabinet to form the runner
(see Fig. 4). Panel pins and glue will hold this
construction firmly: however, the front panel
should not be affixed yet, but be made to slide out
freely.
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HOME CONSTRUCTORS LOOK!
AT THESE OUTSTANDING ADDITIONS TO THE

WIRECOMP RANGE !!

THE
SKYROVER

7 TRANSISTOR
PORTABLE
RECEIVER

'SKYROVER

GENERAL SPECIF-ICA'TION FOR BOTH MODELS

' - THE

De Luxe
-7 TRANSISTOR PORTABLE

7 transistor and 2 diode superhet—8 waveband portable recéiver, covering %\e full M;g(l]uzrsn Waveband (180-576 M) and Short Waveband

(31-84 M

Yand in addition 4 separaté switchad Band Spread Ranges on

13M, 16M, 19M

for accurate Station selection. 1.F. fréquency 470 K¢/s. Output 500 MW. 5in. Ceramic Magnet P.M. Spaaker. Telescopic and {nternaj

Ferrits Rod Aerial. All Mullard Transistors end Diodes.
teated. The remnmn&u%embly can be completed in under
on four 1.8V toreh batts, (U2 or equivalent).

THE SKYROVER Individual Details—controls: Waveband
8elector, Volume Control with on/off switch, Tuning Control with
easy to read Dial Scale. In attractive plastic cabinet, size:
10 x 6§ x 3iin., with metal trim and carrying handle.

maygesuLT £10,19.6

All Parts Sold Separatély.

Circuit diagram and data for each $ét §/8 extra, free if all
3/4 extra.

Thé coil pack and tunin
hree hours {rom our

M/bands—with manual Band Spread Tunlni

heart Is completely [actory assembled, wired an
etalied and easy to follow instructions. Operates

THE SKYROVER De Luxe, Tone Control Circuit {s incorvor-
ated with separate Tone Control in addition t6 Volume and
Tuning Controls and Waveband Selector. In sturdy wood cabinet,
size: 114 x 64 x 3in.. covered in washable material with plastic
tritn and carrying handle. Also Car Aerial socket.

MAY REBULT £]2.19.6

All Parts Sold Separately.

arts bought. Four U2 batteriés 2/8 extra. Four Leak-Proof Batteries
Aad §/- P. [

P. on eaceh set.

THE
‘REALISTIC T’

A fully transistorised Portable
Recelver made to the highest
professional standards—is now
available to the home constructor.
Co@ rises 7 Mullard Trans, OC44,
OC45" 20081's

milliwatt output to 4in. high

ux speaker—I.F. frequency 470
Kc/s.—fully tunable over medium
and long wavebands. All components mounted on single printed
ciroult board, size 5¢ x 5Hn. _Attractive two-tone plastic cabinet
with carrying handle—size 7 x 10 x 3iin. with easy to read.dld]
and socket for car aerial, choice of Red/Grey, Blue/Grey or Al
Grey. Complete with full instructions. Ail parts sold separately.

:’:“‘Jg ((’)"‘xllp\g £5.19.6 mBattery 319 extra.
P. & P. 4/6 extra. (Circult diagram 2/6, free if all barts bought).

THE COROVER ‘¢’

This sunerhet receiver uses the
very latest circuitry, ¢ transis-
tors and two diodes and is
fully tunabie over both medium

QAT79 and OA91 diodes, output—
[o]e:} and two OC8l's in push-
pull. LF, frequency 470 Kc/s.

Large Internal ferrite rod aerial
gives excellent reception over all
ranges. 3inch high flux speaker has a maximum output of 360mWw.
Operates on four 1.5 v, pen torch battertes. All components are
mounted on a single printed circuit board. Attractive plastic
case with carrving handle—fitted sockets for personal sarpieces,
tape recorder and caf aérial. Size 6} x 4 x 1}in.

MAV B BUILT FOR  £5.7.6 AN parts co1d separately.
P. & P. 4/- extra. (Data and instructions 2/6, free if all parts
bought.)

THE ‘REALISTIC T’
De-Luxe

AND

A “De Luxe” version of the
well proven ‘“Realistic 7" is
now available, with the same
specification as the standard
model] PLUS a restyled
superior wood cabinet covered
in attractive washable mat-
erial. with chrome trim and
carrying handle, AND ALSO
a full vision circular tuning
dia] (externally meunted) to
further improve this wonder-
ful set.

Only £1.0.0 extra

P. & P. etc. as Standard Model

THE ‘SPRITFE’

A unique Wirecomp offer. The Spriteisa
Six transistor superhet Miniature Pocket
Radio of Commercial Quality—offered to
you in three main pre-assembled units—
which together with slmple wiring—
cnable You to build it in only one hour }
Fully tunable over Long and Medi
bands. Uses printed circuit and HighW
sensitivity internal ferrite rod aerial. LF.

frequency 470 Kcfs. Transistors: 3 Philco

2067's, 2 Mullard OC81M, OC81DM and QAS0

diode. 3 inch speaker. Works on single

PP3 battery. Supplied with ;ge complete

R.F. and LF. stages. Driver and Output stages, ready bull{ and

mounted on the printed circuit; for final assembly you only have

to fit the wave-change switch, tuning condenser and drive.

volume control, earphone socket and aerial rod. In very attrac-

tive plastic case, size 4 x 2f x {in.

COMPLETE AS ABOVE T9[6 Al parts sold separately,

Real Calf Leather Case, wrist strap and Personal Earphone with
case and battery 12/6 extra.
P.& P.3/6extra.(Dataand instructions2/6, freetfall parts bought.)

WIRECOMP ELECTRONICS

378 - HARROW ROAD, LONDON, W9,
TEL: CUNNINGHAM 9530

Hours of business: 9 a.m. t6 8 p.m. Open all day
Saturday, Opposite Paddington General Hospital.
: Buses 18R and 38 pass the door.

SPECIAL WIRECOMP OFFERS
TO THE READERS
OF “PRACTICAL WIRELESS”
SPEAKERS 6 x 4in, 30 8/9, 5in. Round 30  8/9.
UA 14 Autochangers ‘igi g

B.S R, i
) COLLARO Studio Tape Decks o e
POST FREE
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DUOMOLDS |
AND SUPAMOLDS

CAPACITORS FOR HIGHER TEMPERATURES

These outstanding T.C.C. Capacitors are a vast improvement
on the previous wax-coated type, being encapsulated in a tough
moulded plastic material. They will not soften or leak in the higher
temperature ranges of 85°C. This new coating affords a good protection
against the ingress of moisture and enables the insulation resistance to
remain at a high level for long periods under adverse conditions.

DUOMOLD (a mixed paper and plastic dielectric) with voltage
ranges up to 750 v. D.C. at 85°C or 1,000 v. D.C. at 70°C and having
an insulation resistance at 20°C—after one minute—of 10,000 megohms
or 5,000 ohm farad whichever is the less.

SUPAMOLD (2 paper dielectric) with voltage ranges up to
€00 v. D.C. at 85°C or 750 v. D.C. at 70°C, and having an insulation
resistance at 20°C—after one minute—of 10,000 megohms or 2,000 ohm
farad, whichever is the less.

Power factor for both Duomolds and Supamolds is less than .0l at
| Kcfs at 20°C.

For ease of identification Duomolds are bright yellow and Supamolds
bright green.

For full details of these new T.C.C. Capacitors send for Bulletins No.
89R and S0R.

October, ‘1963

THE TELEGRAPH CONDENSER CO. LTD.

. (Head Office and Works) North Acton, London, W.3. Telephone ACOrn 0061

(Also at) Chessington, Surrey . Bathgate, Scotiand

COMMON

@onnom-con.,

AND

OVER 400,000 PARTS SOLD

basic electricity

630 pp. IN FIVE PARTS 900 Iiins.

basic electronics

675 pp. IN SIX PARTS 1,000 llins.

OR ASK YOUR BOOKSELLER

COUPON - SEND NOW!

To THE TECHNICAL PRESS LTD.
112 Westbourne Grove, London, W.2.

Please send me your FREE prospectus describing
the COMMON-CORE SERIES. g

NAME

ADDRESS ...
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Formica sheet

e

Front of frame 3 double wander plugs

should be 7N

i 1 fit into
e oaTor | Socksts Sockets Socksts
painted black

Fig. 5 (left): Showing the use of Formica to provide a
* suitable finish to the cabinet.

Fig. 6 (right): The three double wander-plug holders at
the back of the cabinet.

To make a professional job of the cabinet
Formica panels can be cut to cover the whole of
the cabinet, excepting the base. Most * do-it-
yourself  shops have a selection of cheap offcuts,
and the author found in this way an offcut which
had the appearance of expensively polished wal-
nut. This costs only Is.

Fit the Formica panels to the plywood case,
seeing that the Formica sides are a little over }in.
above the ply sides, so that these meet the Formica
pane! on the sliding lid. All edges of Formica
should be bevelled (Fig. 5), so that they fit snugly
together. Take care not to stick the lid in when
fixing these. Also see that a length of Formica is
fitted over the quadrant to be at top of front panel.

The frame round
painted black or surrounded with Formica. The

COMPONENT LIST
L1, L2 Divider network coils, 3Q

(Denco)
Cl-C4 32u4F, 450V
Si Toggle switch

Sockets A-C Double type mounted on small
paxolin strip
VRI 252 potentiometer

the front panel may be .

PRACTICAL WIRELESS 515

latter may be a little tricky however as allowance
has to be made for the sliding lid. Fig. 6 shows the
back of the cabinet and the three double wander-
plug holders, which can be obtained on a small

. strip of Paxolin.

Components should be arranged in the cabinet
after the potentiometer and toggle switch have
been mounted on the front panel, and the fropt
panel secured. As it is advisable to mount the coils
at right angles, a small strip of ply will hold one
coil in place leaving space for sliders to pass,
whilst the other may be mounted straight on
the reverse side of the front panel.

As the input and output sockets are mounted on
the back which comes out with the lid, the wires
going to these should be left a little (not too much)
long to allow for this.

The Euphon in use

A certain amount of care is necessary in_the
choice of loudspeakers. The h.f. loudspeaker
should be small (2}in.—6in.) and the L.f. one larger
(8in.—12in.), both being matched at 30. The
author uses a 3in. and a 7in. with excellent results.

However, the most important point to stress is
that it is absolutely essential 10 have a good bgss
cabinet. If the 1f. loudspeaker does not have this,
results will most certainly be disappointing. Only
a small cabinet is necessary for the tweeter, which
may, of course, be fixed in a cabinet to match ‘the
woofer. .-

Set up the loudspeakers as for stereo, and sit
between them adjusting balance. This system is
mainly for music and has no application on speech
only. Loudspeakers should be 6ft to "12ft
apart, and connections should be reversed on one
loudspeaker until, by judgment, the best arrange-
ment is found. b

It should be noted that when used to simply
improve the reponse of an old radio, it might have
very little effect. It will only reproduce the ‘fre-
quency ranges supplied to it, and if the receiver
cuts off below 10kc/s, or before it reaches -the
hrilgher notes, nothing will be gained by the use of
this unit. '

.‘-'-'-'-'-'-'f."-'-".'-'-‘-'-'-'-'H-‘-'-'-'H-'-'i'-’i'-'-'-‘-‘-’-’-‘-'n‘-

Beginning in the next issue of PRACTICAL TELEVISION

A new series of articles describing the construction
of a complete

CLOSED CIRCUIT TELEVISION SYSTEM.!

) including an inexpensive

VIDICON TUBE TV CAMERA

T e e e "

- "

Make sure to get your copy of the October issue ::
on sale September 19th - 2/- -

]

e e e e
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A Versatile

October, 1963 .

- DOUBLE-TRACE 0SCILLOSCOPE
By J. H. B. Gould

This series deals with the construction of instruments based on
the 5in. and é6in. cathode-ray tubes currently available on the
surplus market. The series of articles cover the basic instrument
and progressively more advanced versions that incorporate a
timebase, a.c. amplifiers, a square-wave generator and double-
trace facilities. The individual constructor can decide for
himself how far to go—according to his inclination and require-
ments. A further article will deal with the use of the instrument
as an oscillograph. This month, the basic instrument_described

in the September issue, is taken two stages further.

CONTINUED FROM PAGE 461 OF THE SEPTEMBER ISSUE

equipment to be found in any normal oscil-

loscope is the timebase or sweep generator.
This makes it possible to analyse a waveform on a
linear time scale. The timebase details which
follow enable the basic oscilloscope described last
month to be extended to Instrument Type 2.

PROBABLY the most useful piece of auxiliary

The Generator

The generator described here (see Fig. 10) con-
sists of one valve (V5) connected as a * standard ”
Miller-integrator with transitron maintaining oscil-
lator. As its output is not great enough to drive
the spot the full width of the screen without
assistance, an amplifier (V6) is used.

_The amplifier is well above its job so that, at
high gain, it provides sufficient output for
“expanded timebase” working; this makes it
possible to enlarge a small part of the trace, chosen
by the shift control, for closer examination. The
load resistor of VS5 takes the form of a potentio-
meter VR6 that serves as a “ Sweep Amplitude ”
control.

Synchronisation

In practice it is impossible to freeze a wave-
form on the screen using a free-running timebase;
it will always tend to slip one way or the other.
To prevent this, part of the waveform can be
taken, amplified and applied to the transitron
oscillator, causing the timebase scan to lock on to
the observed waveform. This is the function of
V4, the sync amplifier.

In some circumstances it is desirable to lock the
timebase on some other frequency (in frequency-
compatison tests, for example), so the *sync”
input comes from a panel socket. To save using a
switch here, the internal synchronising supply

from the “Y ™ input is brought to this socket
by a wander plug that can be transferred to a
dummy socket when an external synchronising
waveform is being used.

To avoid distorting the observed waveform, the
minimum possible synchronising input must be
used, so V4 is also equipped with a gain control,
* Sweep sync ” (VRS). :

Timebase Frequency

With this circuit, the sweep frequency can be
varied from about 10c/s to about 30kc/s in six
bands. Switching between bands is carried out
with the aid of the *Y Selector ” $3. In addition
to selecting the band-setting capacitors for the

O
Calibration
terminal T2
HT+
To valve
heaters
e r—
A
VIR
7% (Fig.8)

Fig. 9: The h.t. power supply for the timebase valves.
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To Y-plate (03)

Sync !Dummy

—0
HTF

<
R18 R22
socket =47k 68k R25 R29
) 500k 100k
c20 Sweep
< a2 vas QslpF output
> 1 - 1L
=—=co 3518 100k BOKS | | 4
001 2 c21
W c16 c17 Cia
o JoEIETE]S| | T
6ACT 6AC7, 2o TT 6J5 T4z .
<:| 7 7 W
. LI [ 15 ‘/ \a
L ? €€ ° VR7
= 3> [} L 2M
2 4 L 5
2 VRS c12 Y =2
s 2Mm . s S3a R4 = 8
05 | | | X—seiector 50Ok = /1
+ 2 7
R17 ZL_I < £ 4 2
47k col~ = ci3|= R,fz =
8pF Zhoo BHF R26 ZR28
S22k 500k :E 15k
2 2 .
> ® _ ¢ —C)
W. C14...0:2F, €15..._0*054F, C16....0°01LF, C17.... 2000PF, C18-...5000pF, C19....1000pF
Fig. 10: Timebase generator, timebase and sync amplifiers.
- r e
. AL Sweep output AL
sweep generator, S3 also decides . ! P B
whether the X plates will be fed . ector
from the timebase or from some 0-25uF P S0 LSS c23  plates
h Ban o 350V see Fig.10
external source via the X ‘
terminals on the panel. S N
. . x< DC Y< DC
For this reason, the switch has ﬁ 4 flect 3
two wafers, the wiring to the I IG D e
second of these being given in T 7 Y
Fig. 11. (If it is intended to build ] 530 / D4
amplifiers into the oscilloscope. S3 LE ——‘o‘—‘i_ﬂl x D2 o
will need three wafers: the wiring (c3) (c)
to the third is shown in Fig. 13. From
a sweep output
% (Fig.10) Z % %
$3 positions.....1 to 6 =timebase, 7=plates

Fig. 11 Selector switching (without amplifier).

Fine control of the sweep frequency is made
possible by potentiometer VR7. Most people will
find it easier to set up a waveform with this con-
trol if the slider moves positive as the control knob
is turned clockwise.

Power Supplies

A power’ pack is necessary to supply the time-
base valves and a suitable circuit is suggested in
Fig. 9. This power unit includes a circuit for
providing a 50V peak-to-peak output for the
calibration terminal.

Deflector Polarity

In the timebase generator, the w.orking part .of
the sawtooth waveform is negatlive-going with

Left—The author's finished model.
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COMPONENTS LIST
FOR INSTRUMENT TYPE 2
(timebase version Figs. 9, 10 and 1)

Resistors:

RI3  470kQ R22 68kQ
RI4  33kQ R23 —
RI15 100kQ IW R24 500kQ
Ri6  30kQ R25 500kQ
RI7  47kQ R26 500k
RI8 47kQ R27 IMQ
RI19 100k R28 1-5kQ
R20 22kQ R29 100kQ
- R21 100k
All 10%, iW carbon except where otherwise
stated.

Variable Resistors:
VR5 2MQ carbon potentiometer
VR6 50k(} carbon potentiometer
VR7 2MQ carbon potentiometer

Capacitors:
C7  8uF electrolytic 350V
C8  32uF electrolytic 350V
C9  0-OtuF paper

CI10 . 8uF electrolytic 350V
Ctl  0-0luF paper

Ci2  0-05uF paper

Ci3  8uF electrolytic 350V
Ci4 0-2uF paper

CI5 0-05uF paper

C16 .0-0iuF paper

Ci7 2,000pF ceramic or mica
CI18 5,000pF ceramic or mica
CI19  1,000pF ceramic or mica
C20 0-1uF paper

C2l  O-luF paper

C22  0-25uF paper 350V

C23  0-25uF paper 350V

Transformer: .

T2 Mains (h.t.) transformer. Tapped primary.
Secondaries: 250-0-250V 30mA; SV 2A;
6-3V 3A

Inductor:
LI Smoothing choke 5H, 30mA
Switches:

S3 2-pole 7-way wafer type rotary or 3-pole

8-way if instruments Type 3 or 4 are to be

built
Valves:
V3 5Y3 V5 6AC7
V4 6AC7 Vé6 6J5

respect to time. The waveform is then inverted by
ti.e amplifier before being fed to the plates.

In order to provide a timebase crossing the
screen from left to right, a positive signal at the
“ X terminal should deflect the spot to the
right, i.e. precisely as described for the simple
oscilloscope. '

Sweep Generator Output

As will be seen from Fig. 11, the output of the
timebase amplifier goes to a panel terminal. If a
wobbulator is to be used with the oscilloscope, the
sweep-frequency drive will be obtained from r/is
terminal and not from “ X a.c.” which leads no-
where when the timebase is working,

October, 1963

INSTRUMENT TYPE 3

By adding a.c. amplifiers
switching, the development of the progressive
oscilloscope can be taken a stage further.
The detatls which follow, discuss the progression
from Instrument type 2 to Instrument type 3.

and associated

Amplifiers

*“Al” and “ A2 are wideband a.c. amplifiers,
identical to each other, each consisting of a triode
voltage amplifier and a cathode follower. The
circuit is given in Fig. 12. As double triodes are
used in the circuit, two valves only are necessary.

‘Alin HT+
o]
P
O-25PF
E
2we  * &
3IM - L s C26
¢ E____ ZR3g | BFF
vy S2eM
6SN7 T
2R35
21k
— [
S C2mmm 4
R13k23; 0-25pF Zr3s
= =10k
- .
£A1 out %
Fig. 12: The circuit of the Al amplifier—the A2 amplifier
is identical. .

COMPONENTS LIST
FOR INSTRUMENT TYPE 3
(a.c. amplifier version Figs. 12 and 13)

Resistors:
R30 2200 R35 1kQ
R3I  10kQ IW R36 10kQ IW
R32  1kQ R37 47kQ IW
R33 2200 R38 470k 19,
R34 2:2MQ R39 2MQ 19,
VR8 IMQ potentiometer
All £W, 109, except where stated.
Capacitors:
C24  0-25uF C27 0-254F
C25 0-25uF | C28 20pF
C26 8uF electrolytic
All 350V d.c.
TCl . 3-30pF trimmer
Valve:
V7 65N7
Switches:
S3 3-pole 8-way wafer type rotary
S4 3-pole 4-way if Instrument type 3 only is
to be built. 4-pole 5-way if Instrument

Type 4 is to be built
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The only controls are the two
gain potentiometers.

The amplifiers should not be
used at low levels of gain if high-
freqquency components are
present in the signal, as the valve
input capacitance will act with
the potentiometer as a frequency-
selective filter, distorting the
waveform before it appears on
the screen.

Switching Scheme

Fig. 13 shows the switching
scheme for use with these ampli-
fiers. Both the switches are of
the rotary (wafer) type.

WIRELESS 519

-5"\-},'32;, = The oscilloscope in an advanced stage of
output® For S3a positions construction.
(Fig10) See Fig 10 D1
]
° Detlector
plates
T Jsap 8 I q
D2 Fig. 13: Selector switching (with
A2 \ amplifiers): a (left); “X" (sweep)
Th| amplitier fout [ selector: b (below); “Y"’ selector.
X XA (CJ)ﬂ_ ,
Terminals
£
% S$3 positions 1-6=Timebases 7=Plates 8=A2
R39 2M
The first pole of the X- _Ywatt 1% tolerance
selector switch “S3 is used
in the timebase generator to

select the band-setting capacitors.
The first six positions are con-
cerned with the timebase and the
seventh  connects the input
terminal directly to the deflector
plate; only in the eighth position
does the *“ A2* amplifier come
into play on the X plates.

The input signal should be fed
to the “X a.c.” or “X dec.”

?E

At
amplitier

A2

4" in| amplitier

o
outl 1\
S4b

R38 470Kk — "
1/2watt 1% tolerance

terminals regardless of whether
the selector switch is at “Plates ”
or “A2"; this saves a lot of
trouble in swopping-about wires.

The Y Selector ™ switch ** S4 " offers a choice
of four ways in which a signal can reach the
plates from the Y terminals: attenuated. direct,
amplified by one amplifier or amplified by both
amplifiers in cascade.

The Attenuator

For good high-frequency performance. the trim-
mer capacitor shunting the upper arm of the
attenuator should be set to balance out stray
circuit capacitances. A square wavc applied to the
Y terminals will soon show up any faults in the
frequency characteristic of this circuit.

W// S4 positions 1=Attenuator 2=Plates 3=A1 4-A1:A2

If it is proposed later to build the trace-splitter
circuit, this can be used for the purpose. N

Rotary Switches

The information given in Table 3 (Sept. issue)
requires amending as follows: Instruments 3 and
4: S3 should be 3-pole 8-way. Instrument 4: S4
should be 4-pole 5-way.

SERIES TO BE CONTINUED
NEXT MONTH
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QUALITY

C3 L
L 16FF Dete
%RB (<]
150
12k S
n
i L . D
%/4 Twin gang 500pF - \
each section. | [

Fig. 1: Two-valve t.r.f.

HILE a v.h.f. tuner in most areas will
W- G ROO M E Vprovide the finest local radio input for high

fidelity equipment, the quality of some
medium-wave broadcasts justifies the addition of a
small a.m. unit. Leaving local transmissions to
the existing tuner, the new unit can be designed
for a balance between sensitivity and fidelity to
make the best of those Continental stations that
reach the aerial relatively unblemished.

Superhet selectivity is undesirable because of
bandwidth considerations; on the other hand the
usual fidelity t.r.f. designs are too insensitive for
any distant signals. The unit to be described,
however, has a high sensitivity for a two-valve
circuit and brings in the worthwhile transmissions
with satisfactory quality.

>

===~ =====-=1

The Circuit

The circuit, Fig. 1, is based on principles
developed by BBC engineers to enable automatic
gain control to be applied to high-slope pentodes
capable of much greater gain than the variable-mu
types generally used for a.g.c. The advantage of
this high gain is that the use of a second r.f. stage
—a notoriously unstable arrangement—is avoided,

A.G.C. by grid injection is not practicable with
high-slope pentodes but it is possible to control
the mutual conductance—and hence the gain—by
applying sufficient negative bias to the suppressor.
This inhibits the arrival of electrons at the anode
and compels many (all at full cut-off) to alight
upon the screen, where they are unable to
influence the external circuit. ~As a rather high
control potential is required,
some d.c. amplification is
necessary and this, fortun-
atcly. can be provided by the
detcctor.

At this stage, as audio
quality is  one of the

.
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HT+ 250V
Irf;,"o';*\ RS Output to audio amp,
2 R6 100k

=
t
1
'
a f S8
)
: 7 /1Tc2 Sensitivity
v 1 i 1]
! ==d 7
-- / VR1
5 R4 1k o
4700

Cc7
-F-1 }JF

r AGC. [

objects, the question of detector distortion must
be put into correct perspective. So far as back-
ground silence and audio bandwidth are concerned
v.h.f. is supreme, but the harmonic distortion of
the usual discriminator, at about 3%, is rather
higher than that of some a.m. detectors. (I know
of only one somewhat rare, though simple, f.m.
discriminator that can maintain a truly distortion=
less performance.)

The figure is horrifying but complaints are few
even among high fidelity enthusiasts and we can
bear this in mind when balancing the interests of
sensitivity and quality,

The distortionless a.m. detectors have less than
unity gain and require some r.f, amplification even
for local station reception. Additional r.f. ampli-
fication to improve the sensitivity is almost certain
to bring distortion and instability to cancel all the
advantages of such a detector. Better results are
likely with a detector that can itself contribute
enough gain to work well with the stable single
r.f. stage.

Although an anode-bend detector may distort
on occasional heavy modulation, its performance
on average signal is good. With a high-slope
pentode a gain of over 100 is possible and the
stage is particularly suitable as a source of ampli-
fied a.g.c. potential. To avoid loss of d.c. gain
through negative feedback in the cathode resistor
R4 it must be kept small (a bypass capacitor would
not prevent this feedback from reducing the gain
of the d.c. component of the signal).

.Nevertheless the resistor must still yield the
correct bias and this is achieved by making it carry
additional current to increase the voltage drop, the
current being that of V1, which has the earthy end
of its’cathode network common with that of V2,

For a similar reason the screen of V2 derives a
stable potential from the cathode of V1, which is
raised rathcr high above earth to suit the a.g.c.
conditions. The d.c. control potential from the
anode of V2 is filtered by the network C5, R6, C6

vith amplified a.g.c..

to eliminate the r.f. con!gvn! and passed via the a.f.
filter C7, R7 to the suppressor of the r.f. valve.

It is, of course, a positive potential varying with
the signal strength but must be negative with
respect to the cathade of V1. It is for this reason
that the 12kQ resistor R3 is included to raise the
cathode. The normal potential difference for grid
bias is picked off by returning the grid resistor R1
to the junction of R2, R3. The grid capacitor C2
is essential to block the d.c. path to earth through
the tuning coil.

Choice of Valves

Choice of r.f. valve is governed by its suppressor
grid base, for this must be short enough to lie
within the range of available control voltage. My
admittedly brief experiments seemed to indicate
that the EF50 recommended by the originators of
this a.g.c. system is more suitable than some
newer types, but there is scope for the interested
amateur to take the investigation further. As the
veteran EF50 is readily obtainable as a surplus
item at less than half a crown it is included in the
present unit.

Although this valve seems large by today’s
standards, and other components used were by no
means the’ smallest made, the tuner was built on

a ‘“bread board” measurmg 6in. x 33in. without
crowdmg The detector is.an EF80 but type EF50
can be used for this stage, too.

Ordinary aerial and r.f. coils are sunable for a
circuit such as this, in’ which knife-edge selectivity
is undesirable, and it is not necessary to limit_the
constructor to one specific make. They should be
canned because of the high gain of the circuit.
The base connections of coils may not be the same
as indicated in the point-to-point wiring diagram
(Fig. 2) but this will necessitate only'slight variation
of the wiring layout.

The potentiometer in the detector - cathode
circuit is included to enable the a.g.c. operating
conditions to be adjusted. Once set it can be
forgotten, but experimenters who wish to exploit
the full gain of the unit could mount this com-
ponent on the front for use as a sensitivity control.

It is usual to power a small unit-such as this
from an outlet in the main amplifier, and therefore
no supply arrangements are included here. It is
unlikely that the tuner will be granted the efficient
aerial so often recommended for a good signal-to-
noise ratio and it must be admitted that a really
large one would bring selectivity troubles with the
simple tuned circuits employed. In the Midlands
the customary bit of wire—about 2yd dangling
behind the tuner—brings in several Continental
transmissions at good strength and quality.

Conventional chassis construction could be
adopted but a * bread board ” layout can be made
compact, reliable and requires no metalwork.

CONTINUED OVER
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Using available components rather than the
smallest possible, the prototype was assembled on
a piece of unmetallised laminated plastic 6in. x
33in. x Tsin. thick.

The wiring was arranged as shown in the point-
to-point diagram, Fig. 2. The potentiometer VR1
is under the panel and occupies more depth than
is generally needed for bread board wiring, but
this depth permits C3, C7 and C8 to be housed
below to avoid increasing panel area.

The two-gang capacitor. canned coils, standard
valveholders, aerial societ and audio output socket
are all’mounted on top and solder tags are fitted
under their fixing screws to enable earth continuity
wires to link them. Small trimmers should be
fitted if there are none already present in the
tuning capacitor.

Wiring-up

Begin wiring by soldering bare wire from tag
to tag on the top side to form the earth links,
remembering to include the frame of the tuning
gang and the coil cans, which are not earthed
automatically as in the case of metal chassis con-
struction. Drill small holes at convenient points to
enable short earth connections to be passed
through to the underside and soldered to the
appropriate tags on the valveholders, coils and
potentiometer as shown in the diagram.

Next connect the heater wiring, which has been
omitted from the diagram for clarity. As this will
be taken from the main amplifier it will probably

Gctober, 1963

be a centre-tapped supply requiring an insulaged
twisted pair. For an unbalanced supply (one side
earthed) run a single insulated wire to one heater
tag on each valveholder and earth the other tag.
No socket is fitted for power supply connections:
instead the heater, h.t, and earth wires are led out
as flexible leads ending at a plug to suit the outlet
on the main amplifier.

Most of the circuit wiring is in 20 s.w.g. bare
tinned copper wire *stitched” to the panel by
passing it through small holes. Anchorage, where
needed, is provided by passing wire twice through
close pairs of holes and,bonding solid by soldering.

At first glance the diagram may seem to show
breaks in the coil-to-grid connections, but use is
made of the tags provided on both sides of the
fixed vanes in most tuning gangs so that the path
to the grids is continuous across the vanes.
Insulated wire is shown at points where the
diagram might suggest contact in unwanted places
but in practice these could be air-spaced and bare
wire used. .

The prototype has an epicyclic tuning drive, this
being simple and reliable and free from the
troubles so likely to occur with cord and pulley
arrangements. As the interest is in only those
transmissions that are received well it was decided
that a ready-made dial printed with all stations
from here to Tokyo would be of little benefit. The
home-made one used instead has a limited number
of stations marked to indicate three standards of
reception quality.

Although it was intended to add the station

l ITwln-gang tuning

Preomeccvn amsesan

B

Detector
coil
POP
S, ®:%
N~ - -
~

-~
-~

Fig. 2: Underside view of the “bread-board" wiring.
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COMPONENT LIST

Resistors:

Rl 470k QW R5 270k QiW

R2 1500 W R6  100kQ W

R3 12k 1w R7  tMQiw

R4 4700 tw VRI |kQ pot.
Capacitors:

Cl,C4 2-gang 500 pF

C2,C5,Cé6  100pF

C3 16uF electrolytic |50V

c7 0-1uF
Valves:

Vi EF50 V2 EF80

names the users so quickly memorised the trans-
missions associated with the simple dash marks
that even that refinement has bcen omitted! The
usual dial lighting arrangements can be included
if required.

Alignment of the tuned circuits follows the usual
procedure for a t.r.f. tuner and can be donc * by
car 7. The split-vane type of gang permits a
useful correction for tracking error that might be
evident at the ends of the band, but if overdone
there is a risk of contact between fixed and moving
vanes. In the conditions that have to be accepted

523

as normal for the medium-wave band nowadays,
only a few of the receivable transmissions are
acceptable as entertainment for the music lover.

When these have been logged the split vanes can
be used to favour them. The potentiometer has
“dead ” and “live” positions at each end of the
track. Set it at the live end and then adjust it
until a weak signal just begins to fall in strength.
A.G.C. will then be operative.

If you are more interested in quality than in
logging the maximum number of stations it is
worthwhile to reduce the sensitivity still further
with this control to the point where the best
signals are still comfortably received. This avoids
overloading the detector and also keeps the unit
free of the slight positive feedback that can
degrade quality at the highest sensitivity levels
even though sull clear of oscillation.

The quality obtainable is about the best that is
likely from distant medium-wave stations but the
unit cannot restore audio frequencies missing from
the transmission nor adjust for the over-
modulation that is evident in some broadcasts.
Whistles can sometimes be handled by the filters
and tone-control circuits of the high-fidelity equip-
ment.  However, it js generally possible to log a
number of stations that can provide an agrecable
standard of entertainment.

BLUEpP
BEG'NNERS' SHORT

Plus COMPLETE GUIDE
SHORT w
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An unbeatable machine based on the game of Nim

a number of matches, counters or other
) objects arranged in piles or rows, each player
alternately draws as many matches as he chooses
from one row only. Two variations of the game
are possible; in one, the player who picks the last
match wins the game, in, the other, he loses. There
is no limit to the number of counters in any one
row, nor to the number of rows with which to
begin the game, although recent TV programmes
bave made popular the game of “last match loser”
with four piles containing 7, 5, 3 and 1 matches.

Pl IM is a game for two players. Starting with

The Theory of Nim

The theory of this game has been completely
worked out, and an elementary knowledge of it
helps to understand the construction of the
machine. To begin with, the operation of “last
match wins ” variation will be explained.

Briefly, any number can be written as the sum
of some of the powers of 2, together with the
number 1, i.e. using the numbers in the sequence
‘1, 2, 4, 8, 16, etc. For example, 9 = 8 + 1; 30 =
16 + 8 + 4 + 2. In representing any number by
such a sum, none of the sequence numbers occurs
mare than once. This can be checked by noting
that the sum of all the sequence numbers up to
any point is always 1 less than the next number
in the sequence; for example, 1 + 2 + 4 = 7, and
the next sequence number is 8. .

Calling the individuals Player and Opponent,
it can be shown that in playing Nim, if the Player
produces what we call a safe combination, the
Opponent’s move always upsets this arrangement,
allowing the player to reset a safe combination
when he draws in his turn. By safe combination
we mean a set of numbers (the numbers of
counters in each -row) which will lead to a win
tor the Player. The secrct of the game lics in

AN
ELECTRIC

MACHINE

By J. R. Stewart

knowing the safe combinations, and how t
produce them. For “last match wins” variation, the
safe combinations are found as follows:

(1) Represent the number of counters in eacl
row as the sum of the sequence number:
given above; .

(2) Count the number of 1s, 2s, 4s, 8s, etc. whicl
appear in the arrangement;

(3) A safe combination is one in which th
numbers of cach of the Is, 2s, etc. is EVEN
and the Player who sets up such a combina
tion will' win.

Take the familiar example of 7, 5, 3 and 1.
7

=4+ 2 + 1
5 =4 + 1
3 = 2+ 1
1 = 1

Reading vertically we see that the numbers o
1s, 2s, etc. are all even, hence this is a safl
combination for the Player who set it up. Whe!
the Opponent draws, because he draws from on
pile only, he must make some of the numbers of is
2s, etc. odd, since he can remove only one 1, 2
or 4. This makes the combination unsafe, and th
Player has then only to even things up again t
keep a winning line. Suppose the Opponen
removes all the 7 counters from the first row. Thi
then leaves

5 4 + 1
3 24+ 1
1 |

All the 1s, 2s and 4s are now odd. To even th
arrangement, the 4 must go, so that the Playe
must draw from the 5 row. The other rows ar
even in Is and odd in 2s. Thus if he leaves onl
2 counters in the 5 row, the ¢ombination will b
safe. i.e.

+ B

—a
i
W

1
1
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When the machine plays, the procedure is that
it.is *‘told” the, numbers of counters in all but
one of the rows. These numbers are given to it
in the form of the sequence numbers 1, 2, 4, 8, etc.
It then counts the numbers of 1s, 2s, etc, or rather
it selects the cases in which these numbers are odd.
This - selection is then the number of counters
which the machine decidés to leave in the last row.

Again, an example will make things simpler.
Stppose .three rows contain 9, 7 and 4 counters.
. = + 1
L1 = 4+ 2 + 1
4 = 4

This is odd in 8s and’ 2s, so that the machine
will elect to have 8 + 2 = 10 in the fourth row,
making its own safe combination. If the opponent
draws S from the 10 row, this leaves—

= + 1
7= 4 4+ 2+ 1
4 = 4
5 = 4 + 1

It the machine is again told the first three
numbers, it will again select 10 for the last row,
which is now impossible, since 10 cannot be left

PRACTICAL WIRELESS
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that the  machine .
refuses to play. .

Thus- when playing
with 7, 5, 3 and 1,
which we have seen
is a safe combination,
if we tell the machine
7, 5 and 3, it “will
reply 1: if we tell it
S, 3 and’ 1, it “will © "
reply 7 and so on..To ..
sum up, the machine
is unbeatable if it is
allowed .at™ the_ start

--of the game-to select
the number in .one .
row, having been told s -
the numbers in the Fig. 2: Thebadsic
others. switching circuit.

If the opponent sets out the numbers in all. the
rows at the start, the machine will beat him if he
sets an unsafe, combination. If he sets. a safe
combination, the machine will refuse to draw from
any pile; this could be called a drawn game.

D
@

e @ow

@
\@@@0@0

/@u-@» & &>
~-&

Switches

Lamps

O - ., b}
1}
Construction

Using four rows the machine
requires to be told the numbers
in three rows. This is done
by throwing various switches.
The reply which the machine
makes is read off on small lamp
bulbs. The 1s,_2s, etc. of the
sequence numbers are com-
pletely independent, and
depending on the number of
switches one uses, the machine
can be made to cope with any
given number in a row.

Calling the rows A, B, C
and D, and designing for up
to 15 in a row, we need (Fig. 1)

Fig. I: The layout of the front panel.

if there are only 5 in the row. Looking at the last
three, the combination is odd in 4s and 2s. Thus
if the machine is told the numbers 7, 4 and 5, it
will select 4 + 2 = 6 for the other row, i.e. it
draws 3 from the 9 row, again making its own
safe combination. The machine does not always
draw from the row having the largest number of
counters; if the rows contain 9, 8, 7 and 4 it will
reduce this to 9, 8, 5 and 4. :

With a four-row machine, there are four possible
ways of selecting any three rows, i.e. there are
four possible sets of numbers which can be told
to the machine. One of these will always give a
workable answer—workable in the sense that the
number selected by the machine will be less than
the number already in the remaining row. This
applies provided that the combination is unsafe.
If the combination is already safe, no matter
what selection of three from four is made, the
machine will always reply with the number alrcady
in the remaining row; in this sense we can say

-

12 switches, and four lamps.
The number of counters in
. rows A, B and C, are told to the
machine by throwing the appropriate switches in
each column: the lamps which light up in row D
tell us how many counters to leave in that row
Remembering that a safe combination has an even
number of 1s, 2s, etc. and that the 1s, 2s, etc. are
independent of each other we get the following set
of rules which the switching circuit must give:
Reading horizontally along any row,
(1) None of the switches A, B or C, thrown
must keep the lamp off;
(2} Any one of the switches A, B or C, thrown
must bring the lamp on; '
(3) Any two of the switches A, B or C, thrown
must keep the lamp off;
(4) All three switches A, B and C, thrown must
bring the lamp on. ’
In this way we always have an even number o!
(lamp + switches) in the ON position.
A switching circuit which will perform these
operations is shown-in Fig. 2. As drawn, all the
swilches are in the OFF position, and the arrowed
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contact moves across to the “free” contact when
the switch is thrown. Each switch and lamp has
been marked to correspond with the row in which
it is situated. If the connections are traced out, it
will be seen that conditions 2 and 4 bring the
lamp on, while conditions 1 and 3 provide no
conducting path for the supply. From Fig. 2, the
switches in row A require a single change-over
contact; those in B and C a double change-over
contact,

o-...-.
9 switches
in series.

Relay

\Mn/Lose
§ S, 1 switch

‘4
50
AC.
PF/ mains
63V

Fig. 3. The circuit of the bottom row of switches and
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Toggle switches having a double change-over
can be purchased; because the writer required a
machine which would play both varations, and
as “last match loses” needs an extra contact on
nearly every switch, Post Office type key switches
were used in the unit to be described. These have
the added advantage that the handle, being longer
than the toggle dolly, is more easily read to
determine a glven number.

Once again it should be emphasised that there
are no connections between the horizontal rows
of switches except that of a common supply line.
A 3V dry battery can be used, together with
2:5V bulbs. One side of all the bulbs in D
will be connected together to one side of the
battery, while the other battery terminal, through
an’ ON/OFF switch if desired, goes to the
movable contact point of all the A switches.

Last Match Loses

The above is the simplest version of an
unbeatable Nim player, playing last match wins.
For those who want to play last match loses, or
both variations, the circuit becomes more
complicated. In playing last match loses the
theory of the game is only slightly different.
The same combinations as in last match wins
are safe, unul the game reaches the stage of
only 1 or 0 in all the piles. Then an odd number
of 1s is safe, while an even number is unsafe. A
little reflection will show this to be true; if there
are three singles matches left, the opponent who
picks the first of these must also pick the last,
thus losing the game.

We therefore require a cxrcult which is the

power supply. same as in Fig. 2 for the top three rows, ie. 8s,
_L._ﬂé ] g 2l 2" 1—>|<—1 ——1
nule . ‘ ' ~ ~ .
e —@— B B B &
) I _o []e ° n ° Py yz”cfiéa. hole
' E oldo ° L ° LV Win/Lose
. | L swistch
2 . : ! '
"o ﬂo K ° Bl ° {:) $
i ° ] o ° [ : | .
2 q . |
I o ° ° N ° J-l °
A% [}_ g ] —D L
(-] [ (-] w [ \'J
2" siot ¥ x He | [
° n o. .gi—o 0 o ﬁﬂ 3 . —é_
: Y | PO o ¢ ¢ |
1? . ' E V@ dia, fixing holes —‘j 1/2"L 4 holes 1/2 dia. o

Fig. 4: Details of the front panel. The four I}oles for the keys are drilled in tin plate only, not in the cover.
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RADIO CLEARANCE LIMITED

27 TOTTENHAM COURT ROAD, LONDON W.I

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE
TRADE ENQUIRIES INVITED Telephone: MUSEUM 9188 EST. 35 YRS.

AGAIN GRASHING THE SOUND BARRIER!

Encrmous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at
THE LOWEST PRICES EVER | Don’t miss this golden opportunity to obtain a first-grade permanent-
magnet LOUDSPEAKER off the production line at LESS THAN THE MANUFACTURER’S COST !
Read carerully the prepared list below and choose just the right speaker for the job—COMPARE THE
PRICES ANYWHERE ! SELLING FAST—STOCKS CHANGING RAPIDLY.

SCHEDULE OF LOUDSPEAKERS AVAILABLE

Diameter  Gause Tmped. Diameter  Gauss Imped. Diameter  Gauss Imped. Diameter  Qauss Imped.
in inches  in lines in ohms Price in inches in lincs  in ohmns Price in inches  in lines in ohmy Price in fnches in lines  in ohms Price
B 77(:0:_)‘ 80 g% 4 7000 3 8/8 ) 2803 3 25- 5 6000 25 10/6
2 (L 35 5 0 5 - 5 1500 25 8
23 7000 5 8/8 o EE0 SRS 5 7000 3 8is 5 920 2 11/6
o 7000 80 8]- 4 s000 25 10/8 5 7000 5 816 5 9500 35 11/
3t 8500(E.M.1)3 8/6 4 7000 25 11/6 5 7500 3 9/- 5 10000 % 12/
34 7000 55 818 4 8000 35 lo/é § R.:mo 3 /8 6} 7000 3 11/-
a1 9500 50 10/8 4 7000 3 1l B g-;'o':)' 5‘ lg;g 64 7000 5 11/
4 5007 R d LERY 3 /8 5 9500 5 19/8 6 Se00 3 s
4 8000 3 8- | dtweeter 7000 5 8- b 10000 3 1178 4 7000 L. 78
Elliptieal  Gauae Imped, Elliptieal  Gauss Imped. Ellipical  Gauss Imped. Elliptieal  Gaus Imped.
Size in lines  énohms  Price Size inlines  in ohms  Priee Siza inlines  in ohms  Price Size intiie inokms Priee
Bx3 6000 3 /8 6x4 8500 3 8/6 7x4 lnsof; 50 %158 §x 9 9500 5  10/-
5x3 7000 3 8/~ 6x1 9510 3 10/ x4 a600 15 2/8
5x3 9000 i 88 64 9500 5 10- 7x4 9500 3% 138 8x2) 10000 5 10/
5x3 D00H) 4 8/8 7% 3§ P00 3 10/6 £ x2% 6000 K] 8/8 8x3 6000 3 8/8
5x3 a0 5 8/6 Tx4 TOO0 3 10/~ 8x 2} 7000 3 81- 3 -
5x3 6000 25 9/8 7x4 7000 5 10/- Ex i 2000 5 9 GIESE diTD 9
5x3 7000 25 10/- x4 £300 3 10/8 &x 2§ 6000 8 8/8 x5 8500 3 2/8
5x3 9 25 1l- x4 9500 3 1l Ax2 6000 30 sgd Ax5 9500 3 10/
5x3 200D 35 11/~ Tx4 9500 4 11/= Bx 2} B500 5 B/8
ax4 6000 3 88 x4 9500 5 11 sx 9500 3 10/ 636 2509 15 1318
x4 7000 3 9f- 7x4 9500 30 16 Bx2{ 9500 4 10/- * With matching transformer,

ALLOW 2/- each Speaker for postage and packing, and please apecify the exact requirements—the nearest available will be sent.,

OVER50,000SOLD&STILLTHEDEMAND CONTINUESFOROUR “HEAVENLY TWINS

Ask for a demonstration | The best and | Choice of a dozen stations
in the shop. Jeasiest transistorl . X
build-yourself ! in daylight . . .

P é“ ' ””
e DRIZ o 1 “CONTESSA Mk. IlI”
S active | I' Senas.ak. | “QUEEN OF THEM ;\LL”
Superb I' for FREE | ,
. s%ea}lgerl : PARTS LIST onLy
ew Tice
{NOW ONLY - 1 £9.19.6
6 First Grade ) )
i 79/6 | MULLARD |
(2/-p. &pkg.) | Transistors, | (3/6 p. & pkg.)

Pocket Super-het MW and | Diode(s) and
Droitwich LW lall componentsl PORTABLE CAR RADIO

Size 44 x 2% x 1}in. BRAND NEW
Constructional data 1/9 I and | 2 WAVEBAND SUPER-HET
Post Free. IGUARANTEED | Construction manual 2/10 Post Free.
R MR S N CONTESSA TN mes @
BUILD-AS-YOU-B UY SCHEME CAPRI (Siuerx) 79/6 £

f}

SELECTED GUARANTEED BARGAINS—BRAND NEW

Beautifully geared AM/FM 2 Gang Condensers, 4/6: AM/FM IFT’s 465kc/s and 10.7 Mc/s, 4/6 pair: Magnavox Crystal 'rage Recorder
Mikes, 12/6; Double-tuned Transistor ferrox IFT's Q120, 470 kc/s. £/6 pr: 3 matched IFT's and oscillator coll for Mullard transistor
circuits, 10/6 the set: Plessev-Brayhead turret tuners 34/38 Mc/s, valved 8/6 each: 3 watt Stereo Amplifiers, complete, ready to switch
on 79/8; Sentercell rectifiers R3/2D-D3-2-1Y, 2/8 each. DIODES—QOAT0, OAT9, OA81, OA90, CG46H, ORP60, GD10 2/- each.
TRANSISTORS: Setof 6(RF and LF) including | watt matched pair, heat sink and diode, 13/6 the set; OC44 (or equiv.), 6/, OC45
4/6, OC81 5/6; matched pair 12/-, PXC 101A 4/6, matched pair 9/6, PXA 101 3/9, AF 115 4/8. SB 305 2/-, Submin. Germanium diode 1/3
Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues—our stocks move too quickly! Kindly
make provision for additional postage and packing charges to avold delay.

TERMS: CASH WITH ORDER or C.0.D. ON ORDERS OVER 10/~
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NOMBREX INSTRUMENTATION

Wide-range Transistorised
AUDIO GENERATOR—Model 63
Range 10—100,000 c/s.

% Laboratory Standard Specification
% Sine and Square Wave

% Direct Frequency Calibration

+ Accuracy and Low Distortion

% Calibrated Output Voltage

+ Battery Operated and Compact

£15.0.0 T

Wide-range Transistorised

Wide-range Transistorised e D ——
SIGNAL GENERATOR—Mode] 27  D*ttery 2/3: Post and Packing 3(6. C.R. BRIDGE—Model 62 °

Range 150 Kc/s to 350 Mc/s. 6 Ranges: 1Q to 100MQ

1pF to 100uF
% Visual null indicator
+ Power Factor check
% Electrolytic leakage test
+ Battery operated

£7.2.3

including battery.
Post and Packing 3/6 extra.

J Accuraty better than 2%
Y 'Directly calibrated

Y Battery operated

% Cempact and light

£7.18.6

with lead test and battery.
Post and Packing 3/6 extra.

Trade and Export Enquiries Invited S.A.E. for full technical leaflets

Division 63 EXMOUTH, DEVON. Phone: 3515.

NOMBRE)E LTD, Iwtroments ESTUARY HOUSE, CAMPERDOWN TERRACE,
a

It’s so easy to build TAPE EQUIPMENT
witn 2« MARTIN RECORDAKIT

ceosuch honestvalue! ol

With a Martin Recordakit you can either build a complete
cape recorder (in which case you can have it with deck and
portable type case if desired) or assemble a pre-amp to connect
the deck to existing amplifier systém. There are Recordakits
for two or four track Collaro, Magnavox and B.S.R. decks.
When finished, you will enjoy performance and quality ol
wonderfully high scandards more usually associated with far
costlier eguipment.

@ Printed circuit board sections supplied complete
testad and .with valves in position.

@ Al kits complete down to jast screw and measured
length of wire.

o THE KIT
; YOU BUY WITH
SUCCESS BUILT IN

@ Leads attached in position at one end. O AMPLIFIERS FOR COMPLETE
@ Full assembling and operating instructions. INSTRUMENTS
AMPLIFIER ASSEMBLIES PRE-AMP ASSEMBLIES o ® PRE-AMPS TO ADD T0 HI-FI
8311V—=2 Tr. for Coll .
3 sp, deck with valves, || s312-8p  forBsR27e. 8gns. " g 2 TRACK AND 4 TRACK
tr:rl'sformfrs, knob:. ecc. gns. 8312-4.8P for BS.R.4Tr. 9 gns. T =
8311-4-V bove, f = R
bt d::k'a ove, but for 12 gns. le3r2.cp for Colaro 27, 8 gns. | MARTIN ELECET::?\':flocrsd \."I;ibd.,dllzedilss High st., |
z's::l::‘:i;haj';:t:;l':r' 34 gns. 8312-4-CP lorCoIIaro_l4 e 9 gns. : Full details of Martin Recordakits, please. :
Kit 'A’ with 8312-4-M b Pre.amps with deck d o
B..S‘.R. d‘:ék, case and ::l:?— 24 gns° D;li:‘:wd :vooc,l :abinﬂfr:'r‘n |7 gns- l NAME I
From Radio Stockists or direct in cases of difficulty : - : | ADDRESS ]
MARTIN ELECTRONICS LTD., 154/155 HIGH ST., BRENTFORD, MIDDLESEX | |
Phone: ISLeworth 1161/5885 ’ . p (Block letters) PWIO 4
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_Sic{e_s of box Plywood bﬁten Supports [
thick 1"x 8 19g'high |
% g b 98 V.
P ™, ! 4
k! \ L |

Front ,-’(

ngﬁt shields secured by
_panel

larmpholder screws
Fig. 5: Details for mounting the lamps.

4s and 2s, and which will reverse the lamp opera-
tion in the bottom row of Is if, and only if, all
the switches in the 8s, 4s and 2s, are in the OFF
position. Fig. 3 shows the circuit for the bottom
row of switches, and the power supply. A change-
over contact on a relay is used to reverse the
operation of the bottom row, the relay being
controlled by the pcsition of the keys in the 8s,
s and 2s. When the relay is off, :

PRACTICAL WIRELESS
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is thrown, the relay is kept off. Switch S is brought
out to the front panel; if it-is open the relay
remains off and the machine plays last match
wins, if closed the machine will play last match
loses.

Convenience and price dictated the design of
the power supply; batteries were discarded because
of the trouble of replacement, and also because
a rather higher voltage is usually needed for a
relay than for the lamp bulbs, A search through
the catalogues brought up a 6V operating relay
with a change-over contact, and it was then

decided to wuse a valve filament transformer
together with 6V dynamo bulbs, each taking
0-3A. If it is felt that these may be overrun on

63V, and there is a tendency sometimes to be
over-generous with filament voltages, particularly
as the transformer is not working at full load—a
6:3V, 2A rating transformer is used—a length of

1s drawn, Fig. 3 gives ihe same = B A
ronditions as Fig. 2. When the winflose | _ - - - :|
‘elay closes. the right-hand comn- . switch V" Continue.
act of switch A comes into cafs;'torl AT wiring
L iy @ same comtacts
peration, and we then get < i onds and 2s
() None of A, B or C, l—— } ) swz-itgc_hzeasgun
hrown, lamp lights; “\\y{/-’; :
S 1Y)
(2) Any one .of A. B or C, '{gﬁps I:./ T~ T . l To rg_cvtéﬂer
hrown, lamp off;

(3) Any two of A, B or C,
hrown, lamp lights;

(4) All three of A, B and C,

Fig. 7: The wiring

of keys in 8s, 4s and 2s rows. The upper half of each igéy

carries the relay control switch; the lower half controls the lamp in the D pile.

5

hrown, lamp off. < ] 5 A —  Torestifler
lhese are the safe combinations ,-—a—r_. Le=s / —— e
‘or last match loses when | I r -~ = |
educed to only one match in a ot — ] .
ows I Retay capaz?{or
Che relay is controlled by switch LR | [— p—t—em - -ve
s and b)}rl ninefcontacts iﬁ series, 1amp x . T 2o .
me on each of the 8s, 4s and 2s s N N\ From upper: cohtact
witches. These contacts are l on2s A switch
losed when the switches are off;
vhen any one of these switches Fig. 8: Wiring the keys in Is row.
: Lamps resistance wire can be incorporated in each lamp
/] lead. The direct supply to the relay is obtained
f from a battery charger type half-wave rectifier,
= rating 6V, 1A charging a SOuF, 12V electrolytic.
key C This gives an off load voltage of 8V, dropping to

To keys A
and refay
contact

L|e3v

g. 6: Mounting and wiring of power supply and lamps.

N

just under 6V when the relay comes in. No mains
switch has been used, the unit being on when it
has been plugged in. This is permissible since it
is unlikely that it will be left plugged in wheén' not
in use.

Housing the Instrument

The writer already had a wooden box with
hinged lid, measuring 154in. x 9%in. x 4in. deep.
and this was used to house the unit. Any other
similar size will serve, the only critical dimension
being the 4in. depth, as the keyswitches require
this amount. Lid and base were removed, and a
front panel 15}in. x 9in. of tin plate was cut and
drilled as shown. :

Two small wooden supports, 1in. x 1{in. x Lin.
were glued one on each side of the box opposite

—continued on page 537

www.americanradiohistorv.com


www.americanradiohistory.com

530 PRACTICAL WIRELESS

THE HOME
PRODUCTION OF

finted Gircut

‘Boards

DESCRIBED BY
H. W. RUTT

workshop is not as difficult as it may sound.

This type of circuitry is very convenient for
miniature units, and it practically eliminates wiring
errors.

The first step, naturally enough, is to design the
layout of the conductors on the circuit board. Until
some practice is gained in designing these boards
it will be found rather difficult. The only tips one
can give are not to have the conductors spaced by
less than +vyin., and not to have the conductors
narrower than ysin. It should also be remembered
that the circuit will have to be painted out by hand,
and so should not be impossibly complicated.

PRODUCING printed circuit boards in a home

Drawing the Circuit

When the design has been finalized it should be

drawn out on a piece of tough paper of the correct
size. The copper-clad laminated plastic board is
then cut to size, using a fine-bladed hacksaw, and
cutting with the copper layer uppermost. When
the board has been cut, its edges should be
smoothed down with a fine-toothed file to remove
the rough edge of the foil. The design is now
transferred to the coppered side of the board by
means of carbon paper.

The areas where the copper must remain are now
painted with a black, cellulose paint, of the type
sold by garages, and this is allowed plenty of
time to dry. It is wise to check the painted areas
for tiny holes in the paint caused by air bubbles,
and to check the layout of the conductors against
the design. '

Etching Process

The next step in producing the board is to etch
away the exposed copper. The etching bath con-
"sists of a solution of ferric chloride with 1% by
volume of dilute hydrochloric acid added. A 10%
solution of ferric chloride may sometimes be

October, 1963

obtained from the chemist without waiting. How
ever this 10% solution gives a rather slow etch
and if one is prepared to wait a few days th
chemist will usually be able to obtain, or make ug
the correct etching solution, which is a 309
solution of ferric chloride in water, with 1% o
dilute hydrochloric acid (i.e. 30 gr of ferric chlorid
made up to 100cc with distilled water and lcc o
dilute hydrochloric acid). This solution will no
burn skin (though it should be quickly washed ofl
however, it stains terribly, and old clothes shoul
be worn when using it.

The board, with the design painted on it, i
placed in a shallow tray of the type used by photc
graphers, and just covered with the etching solu
tion, which may be warmed to about 40°C; it mus
not, however, be hot. The tray is now gentl
rocked until all the exposed copper has dissolvec
When this has happened the board should be we
washed. and then allowed to dry.

When the board is dry the paint used to protec
the conductors has to be removed. The best sut
stance for this job is trichloroethylene, which ma
be ordered from the chemist. It costs about 6s. fo
a & litre jar. If one does use this substance, car
should be taken not to inhale much of its vapou
as it has harmful effects. It is possible that othe
substances such as turps or petrol could be uséd t
soften the paint, but if something like this is triec
it should be checked (on an old piece of boarc
that it does not damage the bakelite backing, ¢
cause the copper to peel off. : .

Whatever substance is used, the board should b
allowed to soak in it until the protective paint i
soft, and then it should be gently brushed off.

Drilling the Board

The final operation in preparing the board is t
drill it. Each point where a hole is needed :
marked, but not centre gunched; centre punchin
can easily cause the backing to crack. A No. 5
slow spiral drill is used to make the holes for wirt
which have to be soldered to the copper. Th
board must be drilled from the coppered side, t
prevent the copper peeling off the board, and
slow spiral drill is essential for this operation.

The board itself is now finished, but sever:
points should be observed when wiring it. Firstl;
all connections to the board should be mac
quickly, or the heat may cause the copper cot
ductor to peel off the bakelite backing. Second!
one should be very careful to solder in mult
contact parts (such as IFT’s) the right way roun
the first time—they can be very difficult indeed 1
remove if you do not get it correct. Thirdly a
resistors, capacitors, etc., should be right u
against the bakelite backing, for if they aré n
any pressure on the component will tend 1o pe
the copper off the board. When the board is con
pletely wired up and tested the soldered side of tt
board may be varnished to protect it from co
rosion, but this tends to make servicing rather mo.
difficult.

Any constructors wishing to make their ow
printed circuit boards should have little difficult
obtaining the chemicals or the copper-cla
laminate board. and it is hoped that this article wi
help to bring printed circuits out of the * oh, that
much too difficult” class of construction. |
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TOP QUALITY—LOW COST { CR c‘ EAMATEUR RADIO EQUIPMENT
A" A

CR 66 COMMUNICATIONS !
RECEIVER !

THE FINEST
KIT EVER
OFFERED

*

Frequency Range
540 Kc/s to 30 Mc/s
in four Band-
switched ranges.

Electrical Bandspread. Coil Unit wired ready and I.F. Trans- l
formers factory aligned, no test equipment required. Tempera.
ture compensated trimmer:, Regenerative |.F. stage for maximum
gain and B.F.O. Panel aerial trimmer, separate speaker switch, l
3 watts output for external 2-3 ohm speaker. Separate cathode I
follower for tape recording etc. Valve line-up—ECHB!, EBF89,
ECC8I, EL84, EZ80, EM84. (Optional extra). For 200-250 volt |
A.C. Cabinet size 16 x 64 x 8%in. l

Ci 1 Kit with 17-page Instruction Manual
omplete Kit wi pag ru Clarr‘riagzn:’- £|8.5.0 I
I

Tuning indicator parts with EM84 I'7’6.
H.P. Terms available on request.

% P.R. 30 R.F. PRESELECTOR %

*

Frequency range
1.5-30 Mc/s.

Substantially improves
the performance of
any superhet receiver.

GA4HZ writes . ., . | am delighted with it, it improves my Eddystone
640 in all respects. The difference with the Preselector is fantastic,
a weak signal on |5 metres about 52 changed to $8. On the L.F.
Bands, unwanted noise and mush is cut out,

G3RIA writes . . . The results in coniunction with my Eddystone 888
are amazing. Signals are twice as strong with much higher signal{
noise ratio. A first ciass product weil worth the money.

The P.R.30 uses EF 183 Frame Grid R.F. Amplifier and provides
up to 20 dB gain. Features include vernier tuning, gain control,
selector switch for either dipole or end fed antenna, External
power supplies (obtainable from Rx). Smart styling in grey and
black. Complete, ready for use, with all plugs, cables.

£4.17.6 carr. 3.,

THE NEW CR 45 % NEW STYLING TOP PERFORMANCE

Instruction Manual |1 pages, \ess Cabinet

% Tunes 10-2000 metres (5 Coils).

% Separate electrical bandspread.

% Three slow motion vernier drives.

% Low loss polystyrene plug-in coils, factory aligned.
% Dials calibrated in frequencies and degrees,

% Power output 3 watts for 2/3 ohm spcaker.

% Valve line-up: ECC81/CL84/EZ80,

% Front Panel Silver and Black, control knobs Grey.
% Provision for panel phone jack.

Superb styling. World-wide reception. Total building cost, with 2 Coils, 25-75 and 60-175 metres.

carr.

£6.19.6 7

CR 45 Cabinet Silver Grey, 12 x 5} x 7in. sliding door for easy coil changing

Extra coils, all ranges 4]9 each,

2716

ALL PARTS AVAILABLE SEPARATELY

% ' THE MINI-CLIPPER

% Tunes 10-2000 metres (5 coils).
Y% Miniature [ valve, all band receiver.

% Low loss polystyrene
plug-in coils, factory
aligned.

i q circuit.
v Q;;;:::::’s ball bearing l % 2 Mullard transistor amplifiers,
%P - . | pre-assembled and tested.
rovision to add two- i i
transistor amplifier. I x :-a‘:::‘;:‘;s:lli’:’zztw’e"e plug-in coils»
* Battery lasts months. l % Batteries last months,

Can be built in an evening, will rezeive Amateur and Broadcast

stations trom all parts of tha world. Total building cost with I

one coil 25-75 metres, Instruction Manual 4 pages, 366, carr. 2/6.
Extra coils, all ranges, 4/9 each. Electrical bandspread available.
All parts available separately.

% I % THE SUPER CLIPPER %

36/6 | % Tunes 10-2000 metres (5 coils).
| * Large precision dial, dual slow

b

88’6

motion drives.
Bandspread on all Bands.
* High gain valve/transistor hybrid

Easy to assemble, this top performance All Band Receiver brings &
new world of listening pleasure to your finger-tips at low cost,
Total building cost with 2 Coils, 20-60 and 55-190 metres,

I Instruction Manual 7 pages, 88'6, carr. 2/6, Extra Coils, all ranges,
y 49 each. Front Panel, Silver Grey, 10 x 7}in.. /9,

Woe have now
will be

Please note NEW address.
‘Neaw qui

under develop

ired new d
d in due course. CODAR Equipment is famous for Top Quality,

bining all depts,, offices and laboratories.

n pr i s

Peak Performance and Easy-to-Follow Instructions—no guesswork. 6d. in stamps brings illustrated leaflets.

CODAR RADIO COMPANY

BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX

G3IRE

Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT.

G3IPA
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THE LINEAR L1/10

A I0-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

Full advantage has been taken
of latest component miniaturi-
sation developments to produce
3 |0-wate Hi-Fi push-pull ampii-
fler incorporating tone control
pre-amplifier stages within the
measurements of 9 x 7 x Sins.
In addition two high im-
ped input kets are
provided for microphone
and gram., otc. With selector
switch and vol. control, five
B.V.A. valves are employed
ECC83, ECC83, EL84, ELSB4,
Ez8l, H.T. and L.T. power
supply point is included for a
radio tuner.
FREQUENCY RESPONSE

| d.b., 30-20,000 c.p.s.
MAXIMUM POWER
OUTPUT

in excess of 14 watts.
SENSITIVITY

L.P. 220 m.v. for 10 watts. 78 r.p.m. 220

m.v. for 10 watts. Radio/Microphone 40+

m.v. for 10 watts,
TREBLE LIFT CONTROL

+ 10 d.b. to =22 d.b, at 12,000 c.p.s.
BASS CONTROL

+ 14 d.b.to —10 d.b. at 50 c.p.s.
HUM LEVEL

Referred to maximum output and in«

cluding integral pre-amp. =7
NEGATIVE FEEDBACK

2| d.b. in main loop.

HARMONIC DISTORTION Less
than 0,19, measured at 8 watts at 1000 c.p.s.
Weight 10 Ibs. Power consumption 90
watts. For 200-230-250 v. 50 cp.s. AC,
mains. Outputs for 3 and 15 ohm speakers.
Chassis finish stoved Gold hammer.

HIGHEST QUALITY Retail Price

MAXIMUM RELIABILITY |3
AT ‘A PRICE .YOU CAN
AFFORD GNS.

Send S.A.E. for descriptive literature

TRADE ENQUIRIES to

LINEAR PRODUCTS LTD.

Also Available-—-THE L.45.A
compact High Quality 4-5
watt amplifier, Size approx.
7-5-5%in. high. Sensitivity is 28
millivolts so that the input socket
can be used for either micro-
phone or gram., tape, radio tuner
etc. B.V.A. valves used are ECC83
EL84, EZ80. Controls are: Vol.
Treble and Bass with mains
switch. The Tone controls pro-
vide full compensation lor long
playing records. Qutput match-
ing for 3 chm loudspeaker. Retai!
price £5.19.6.
THE LT45 TAPE DECK
AMPLIFIER. A complete unit
(power pack and oscillator incor-
porated) ready for connection
to mains. 3 ohm loud.
speaker and practically any make of deck.
Negative feedback equalisation adiustment
by multi-position switch for li, 33 and 74in.
per second. Retail price 12 gn
DIATONIC 10-14 WATT. Hixh Fidelity
Tznphﬁer with integral pre-amplifier. Retaii
gns.
CONCHORD 30 WATT. Hi-Fi amphﬁer
with two uparatoly controlled inputs.
Retail 16 gn:
L50 50 WATT AMPLIFIER. Size agsproxl-
mately 14 x 10 x 8in. Sensitivity
Output for 3 and IS £2 speakers,
price 22 gns.
L5/5 STEREO AMPLIFIER 5 x 5 watt
12 gns.

Retail

ELECTRON WORKS, ARMLEY,

LEEDS

H.A.C. iolipment
AND

SHORT-WAVEKITS

Famous for over 25 years
8.W. Receivers and Kits ol ‘Quality.

H.A.C. were the original sug&llers of
S8HORT-WAVE RECEIVERS T8 for
the amateur constructor. Over 10,000
satisfied customers—including Tech-
nical Colleges, Hospitals, Public
Schools. Hams, etc,

Improved designs with Denco colls‘
One-valve Kjt. Model *C*, Pric foe
Two-valve Klt. Mode} "E" Prlce 1N
New Additicn: Model

!uper sensitive “All Dry” Reoeiver.
Special tne¢, price. Complete Kit, 77«

All kits complete with all components,

accessories and full instructions.
Before ordering call and inspect a
demonstration receiver, or send for
descriptive catalogue and order form.

POSTTHISCOUPON NOW!
“H.A.C.” SHORT-WAVE PRODUCTS

(Dept, TH), 44 01d Bond Street,
London W.1

Please send me FREF and without
obligation your 1963 literature.

NAMB....cco00ean

NEW VALVES!
Guarantced Sct Te.ted
24-HOUR SERVICE

185, 1T4, 3S4, 3V4, DAF91, DF9l,
DKél D192, DL94, SET of 4, 18/9.
AF96 F96. DK96 DL86, BET of 4, 24/«
0A2 / DL33 7/3 PCF80 b5/6
D3 / DL35 a/¢ PCF3z 6/8
% 3% DI 58 roie ge
T4 1 DL96 8/~ PCL84 4/9
S4 /9 EBul 2/- PL36 /
V4 / EBC41 - PL81 |
V4G / BF80 /-  PL82 /
5Y3GT 4 EBL21 9/- PL83 /
524G /- ECC40 7/6 PL81 8/
6K7G ] ECC8L  3/9 pys1 1
6K8G /! C 4/6 PpPyag /
goig 4 48 Pyg 5/
vea / C 8- pysi i/
5GT / Tl-  PYB2 /
2K7GT 3/11 CFB0 6/3 pys3 %
76T g1y moma e Um 89
H,
lgsWGTf:]/e ggﬁ‘ég &b UABCH0 478
e 8
3BBLAGT 7 Fe0  4/- UAF42 7/
35Z4GT 4/ 85 /9 UBC4l /
85A2 / ¥86 /3 UBFBO 7/
ACITP 19/ FRO  4/3 CcC8s 8/
CL33 ] Fo1  g/9 UCHIZ 7/
AC32 8/ 41 7/ UCH8L 7/
DAF91 3/ 1.84 5/6 UCL82 8/
DAI 6/- EYB1 6/~ UCL83 9/
DF33 8/8 Y88 6/~ UF4l /
DF91 %8 EZ40 5/9 UF /
DF96  6/- FEz80 4/ ULil /
DHT1 4/ Ezsl  4/3 UL84 /
DK 8/9 KrTwer 5/- UU8B 13/
DEK91 4/ MU11 5f- UYL 9/
DK92 a/ PCCs4 6/p UY4L 5/~
DK98 8/ PC 7186  UYR3 413
Postage 6d. per valve extra. Any Parcel
Insured Azainct Damage in Transit 6d. extra
0.7, Parcel 4/3 extra.
Omce address, no cailers.
83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON. N.Ié6

www.americanradiohistorv.com

HOLE PU NCHES
Instant Type

" diameter ... o e 610 ea
Screw-up Type
4" diameter . o 8/6 ,,
e o B7G . . -,
i Y B8A, B9A . 96
S . e 1072
# D o)
[ we 1178,
li diameter Int. Oc:al . 13/4 |
" wes 1672 ,
lf o v e w8710,
e B9G e w2018,
. oro o o 24/4
2315 " Meter e we 332,

Complete Set £8.15.0,

charge for postage and packing
in the U.K.

Oliver & Randall Ltd

Dept. 7
7 KELSEY PARK ROAD,
BECKENHAM, KENT
Tel.: Beckenham 8262

No extra
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Yariable
Mains

Transformer

BY T. PAIMER

HEN it is required to
‘/V apply a fraction of the
mains voltage to a given
load, it is possible to use a resis-
tive potential divider, but often
the resistors will be bulky, and
there may be problems of heat
dissipation. If the supply is a.c.,
a variable voltage mains trans-
former is frequently more con-
venient; also, in addition to
providing a ratio less than unity,
the transformer can step up the
‘voltage, which is beyond the
scope of the resistive potential
divider.

Incoming
mains

wn
-

Commercial Equipment

>y

533

12, 15, 20 and 24V. A fraction of the secondary
voltage is added to, or subtracted from, the mains
voltage. This gives a range of 60V. However the
primary has tappings for 240, 220 and 200V.
These enable us to use auto-transformer action and
to obtain a wider range. When the tappings on the
primary and on the secondary are fully used, the
output can be varied from 153 to 308V, with the
mains voltage at 225V,

The wiring is such that, if necessary, the
secondary can be quickly disconnected from the
primary; it is then available for supplying voltages
less than 30V. A voltmeter is incorporated in the
instrument, with a switch which provides a reading
of the incoming mains, the outgoing mains, or the
low voltage secondary.

In Fig. 1, P1 and P2 represent voltage-adjusting
panels of the type frequently associated with mains
transformers. S1 and S2 are single-pole, 3-way
switches. They are not ganged.

Principle of Operation

Let us first assume that the incoming mains
voltage is 220V, and that the studs in the voltage-
adjusting panels, P1 and P2, are both set to 220V.
If switches S1 and S2 are both set to position A,
the outgoing mains voltage is the same as the in-
coming. For simplicity, only one tapping is shown
on the secondary. If Sl is set to A and S2 to B,
the voltage AB may be added to the primary
voltage. Then, if S1 is set to B, and S2 to A, the
voltage AB is subtracted from the incoming mains

240V

240V oo
220V, o ! 1*’91 3
200y P2 K1 K2 J
L T
P1 2300f L
> G><D=O
20V
200V
a !
EA s2 L S3
Outgoing
= C]‘ ¢ mains
N
-0

. . N
Variable mains transformers © [
are commercially available, and
are known by various trade
names. They work on the principle of an auto-
transformer: a manual control determines the
position of a tapping on a toroidal winding. It
enables adjustments to be made in such small incre-
ments that the transformers are described as being
infinitely variable. They can also be described as
rather expensive.

The device discussed in this article uses a
comparatively cheap  battery-chargin trans-
former; and it is not infinitely variable. The
increments of voltage are however small enough
for most purposes. A suitable transformer is the
Douglas MT3. It has a 30V secondary, tapped at

Fig. 11 The circuit of the transformer.

voltage. Thus, adjusting the secondary switches ST
and S2 gives a range from 220430V to 22030V,
i.e. from 250 to 190V.

Suppose we want a voltage higher than 250V.
We shall continue to assume that the incoming
mains voltage remains at 220V.

We screw the stud in P1 in the 200V position and
that in P2 in the 240V position. The full secondary
voltage is now more than 30V, and it can be added,
by suitable operation of S1 and S2, to a voltage
which is now greater than 220V, because of the
auto-transformer action in the primary. It is on

www americanradiohistorv com
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this basis that the outgoing mains voltage can be
stepped up to a value of the order of 300V.

If we want a voltage which is less than 190V, we
screw the studs in Pl in the 240V position, and
that in P2 in the 200V position. S1 and S2 are
adjusted so that the secondary voltage subtracts
from the primary voltage.

In the model made by the writer, sufficient varia-
tion was obtained for his purpose by adjusting
switches S1 and S2 on the front of the instrument.
The voltage-adjusting panels P1 and P2 were
mounted at the back. If greater variation is fre-
quently required, it may be more convenient to
have P1 and P2 in the form of two single-pole,
3-way switches on the front.

The secondary voltage, as selected by switches S1
and S2, is taken to a 2-pin, 2A socket, K2. A 2-pin,
5A plug Pgl, with the pins connected by a short
length of wire, connects the primary to the
secondary. It fits into the socket K1. The 5A plug
has a small paxolin panel associated with it so that
when the plug is inserted in KI1, the 2-pin, 2A,
socket K2 is masked by the panel. It is thus impos-
sible to insert a plug into the socket for the
secondary, when the secondary is connected to the
mains.

The Yoltmeter

The writer used a meter scaled from 0 to 300,
which had a fulll scale deflection of SmA. A SmA
rectifier was used with. it. The voltmeter had two
ranges: 0—30V, for measuring the secondary
voltage; and 0— 300V for the incoming and out-
going mains voltage. The series resistors to be used
with the meter depend on the full-scale deflection
of the meter, and on the range. The following will
show the method of calculating their values. The
example relates to a SmA meter used on the 300V
range.

A view of the author’s unit,

October, 1963

When a current with a mean value of SmA flows
through the meter giving full scale deflection, the
maximum current in each half cycle is 5§ X#/2mA.

If the r.m.s. value of the voltage is 300V, the
maximum voltage in each half cycle is 300X /2.
Thus the resistance in the circuit must be

30042 300,000 1
—— = ——— —
5/1,000X7/2 5 ‘11
=54,00002, °

For the 30V range the resistance of the circuit

. must be 5,400€2. The resistance of the meter itself

(and the rectifier) is negligible in comparison with
}?ese2 values, The voltmeter circuit i1s shown in

12

The terminals at the top of the instrument
are provided so that the 30V range of
the voltmeter can be wused to measure
external voltages. Alternatively, the external
voltage can be applied by inserting a plug into a
socket situated between two of the termmals
(This socket is not the socket K2, which is masked
by the paxolin panel.) The voltmeter range switch,
S4 in Fig. 2, is next to the meter. Switches S1 and
S2 have pointer-type knobs. Of the remaining two

Terminals mounted
on the tront panel

T1 T

0-5mA

Fig. 21 The voltmeter circuit.

switches, one is the on/off switch S3; the other
is not used in the final form of the instrument. The
model is larger than is necessary for the facilities
mentioned in this article; it includes a 12V, 2A
rectifier, and a 3-pin, 2A socket, for the rectlﬁed
voltage.

To measure the secondary voltage selected by
switches S1 and S2, the socket K2 must be con-
nected to two of the terminals at the top of the
instrument,

Resistance and Capacitance Measurement

The provision of a link Pgl to connect the
primary to the secondary enables the instrument to
be used for measuring resistance and capacuance
With the link Pgl in position, the outgoing mains
voltage is adjusted to the same- value as the in-
commg mains voltage, V1. The resistor or capa-
citor to be tested is then connected in place of Pgl.
The voltage Vs, read when the voltmeter switch is
thrown to the position for the outgoing mains, is
then observed to be less than Vi. The ratio V,/V;

www.americanradiohistorv.com
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RETURN-OF -

POST SERVICLE

We offer a really efficient Mail Order Service on all items stocked, All cash ord-r: are dealt with on the day of receipt.
% Hire purchase orders are subject to slight delay but this is kept to the absolute minimum,

. ILLUSTRATED LISTS

Illustrated lists are available on LOUDBPEAKERS, TAPE
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI-
FIERS. Any will be sent (ree upon request.

AMPLIFIER KITS
e have full stocks of all comronenna for the Mullard 510,
Mullard 3-3, Mullard 2 and 3 Va. Pre-amp, Mullard Stereo,
Mullard Mixer, GE0912 Pilus. Fully detaiied .ist on any of
these gent upon reques
Iastruotion Manualsy:
for Audio Ampliflers”, 9/5. GECH12. 4/6. All post Iree.

@ TRANSISTORISE YOUR CRYSTAL SET

We have two new designs for Transistor amplifiers which can
be used to greatly improve the signal from any crystal set.
RLD4 Kit. one stage 10/6. RLD3 Kit, two stage 17/68,both post fres.
The kits are easy t{o build and very detailed instructions gre
supplied. Leaflet avallable

@ CLOSE TOLERANCE CONDENSERS
Radlo spares first grade Sllver Mica. Tolerance——u 10 39p(. + 1pf,
47pf.56)1-1% 4.7, 10, 15, 18, 22, 27, 33, 39, 47, 50, 68%.82 100,
, ‘230, 250, A0, 3001, All 94, each
390 470, 500, 566, 830, B00DL. A.l 1/- e
000, 1500, 1800, 2200 2700, 3600, 4700, 50009f ‘Al 1/0 each.
Posmze extra.

@ MINIATURE WIRE WOUND RESISTORS

5 watt, 5% tol. Size j x fin. 15 25 30 50, 68, 76. 100, 125, 150, 180,
350, , 680, 750, 820 ohms, 1k.,

1.5k, lBk ‘2.2k., 2.7k., ék 33k » 3.9Kk.. 47k.. 6.6k., 6.8k., 821(.

All 178d. each. Postaze extra on a.]l above

g NEW MULLARD CONDENSERS
ullard Minfature Foil and Polyester condensers as used in the
latest TV and Transistor sets,
Miniature Foll. 30 volt working {or Transistor sets. .0lmfd,
L 74d.; .022mfd, 9d.; .047mfd, 9d.: .Imfd, 11d.
Polyester Tubuiar Capacitors, Moulded outer case desifn
withstand accldental contact with the solderlng iron. Tolerance
10%. 123y, range: .01mid, Omtd. 047mfd, all 8d. each. lmtd.
1/5¢ .24mid. 13t -mnm 1/6: imfd, 3i-.
400v. range: ,001mfd. .0023m1d, .0047mId, .01mfd, .022mfd, ail pd.
ewh. .047m(d, 1/2, 1Amfd, 1/3, .22mId. 1/6, -47mrd, §/5. Postege
extra.

@ MINIATURE ELECTROLYTIC GONDENSERS )

Latest miniature types by Mullard and Radio
ADIO SPARES. All 15 volt, 2mfd, 4mfd. Emfd erd. 10mfd,
50mfd, 100mi{d, all 2/ each. Postage extra,
MULLARD. 2mfd, 10v, 1/ "amfd, 4v. 1/9: 10mfd. 16v. 1/8: 16mfd,
:11% 1/8; 25md, 4v. 1/8; 95mid, 25v. 1/3; 32mid, 2.5v. 1/8; 32mfd, 40v.

@ “SYNCHROTAPE" REOORDING TAPE
Low priced British tape, all rcels ﬁued with leaders

Standard Play; 600ft, (5") 13/8; 850 ) 17/-. 1, zoor 7 21/-.
Long Play: 900(t. (57) 17/-¢ 12)0[!. (5! 20/-; '1,8001t. (7 ) 30/-.
All Post Free.

@ TAPE RECORDING EQUIPMENT

TAPE DECKS
ALL CARRIAGE FREE

&

Hire Purchase
Cash Price Deposit Mthly/Pmts.

COLLARO STUDIO, Latest

model. Two track. Bxadmallc

Ieads , g.m.s £2. 8.6 120f 18/4

Four Track, \larrlolt Heads .. £17.17.0 £3.12.0 120f 28/2
MARTIN TAPE AMPLIFIER KITS

Tape Amplifiers

For Collaro 8311-V ?rT!‘ICk £11.11.0 8311-4-V 4Track £12.12.0

Tape Pre-Amplifiel

For Collaro B31?rCP 2-Track £8.8.0 8312-4-CP 4-Track £0.9.0

groﬂ Lhrough assembly for mounting 8312 Pre-Amp under Collaro
[

Carr ﬁu Cases with speaker, For Collaro Deck and 8311 Amplifier

.P. lER‘VIQ available on decks, amp, and cases. Ask ror quote.
LLARD TAPE PRE-AMPLIFIER KIT
We stock complete kits and all separate components for the
Mullard Tape Pre-Amplifier. Fully detailed list available.

LOUDSPEAKERS
GOODMANN: Axiette 8 £5.5.7: Axiom 10tn.. ﬁb IA
Axiom 201, £10,7.0 121n Axlom 301, £14,1 .0. n udlo
51 Bass, £8.14.0; 12in. ‘Audiom 61 Rass, £ .0, Trebax
Tweeter, 2% .08 X Crossower unll £1. 1
WHITEL HFI06  10in., £7.0 h
HF8I6 8in., £8.0.0: 'ms 8in., .13.8 %
Tweeter, '91.10.6: rosuover unit, £1.11.8: C
Crossover unit, £2. 0.0. H.P. Terms availabfe on all speakers,

All Mullard Audio Circuits in “Circuits '

@ STEREO COMPONENTS
Morganite ganged pobenuomcwrs as svecmed for the Mullard
clrcu!t.s * Log/Am.l-Lor K, g&) OF. foj 50k
250k, 1 meg., 2 meg. % LID/Lin 360k, 500k, l meg, 2 meg. 10/é
each. Postage extra.

TRANSISTORS
llJ(LLARU. c};xrrw r{:}l:‘oduot.ionh types, not rejects. All In
makers’ boxes, Pogiage 1l
AFlN %1/- AF118, 10/68: AF 1y, 10/+3 AF117, 9/8. OC#4, 5i3; 0045
C70 and OCT1, P[(.. G{*TZ 8=t D2 Matched Paire, ﬁ
8/=: OCBL, 8 «& U170, 9/8: OCITL, 10/8. Any other Mu
Lype ‘obtained promptly, Ask for quotation.

JASON F.M. TUNERS

e stack all parts needed for the constructicn of these excellent
tuners. All parts can be supplied separateiy but we can offer
altzracu;le“reg uctions in price If all items are purchased at same
1 as fo. ows

me 1, £8.12.6: FMT2 (less power), £7.1

FMT2 (wlth power), £9.12.8; FM't3 (less powcr). 29.9.6.

FAT3 (with pow'n;r\. l“ ‘!’1]46.1 Mecrcury 2, £10.14

Hire Purchase Terms available. Ask for list.

@ P.w. STRAND, MAYFAIR & SAVOY UNITS
We stock parts for the P W. 8trand Amplifier, Mayfair Pre-Amp-
lifier and SBavoy FF'M Tuner. Detalled price lists are avnu&ble.

@ LATEST TEST METERS

Hire Purchase

Cuh Prlee Deposit Mb?lyleta

AVO Model 8 Mark IT ., .. 224, 0.0 .16. 5.
AVO Model 7 Mark I . ao 221 0.0 £4. 4.0 12 Srefidd
AVO Multiminor Mark 4 oo 18.0 1 120f 4
T.¥ reio . s 8 £1. 3.8 3of £1.2.
. . 9.6 1 3of £1.11.

500 RO ao fg.ls .8 £1.15.8 120f } /i

EL 127A .. £10. g.o £2, 2.0 120f g{

.. (Postl/p) £4.]17.8 £1. 7.6 3of T£1.
£6,10.0 £8. (\.o 13 of £1.18.

Y (Post 1/3) 14, -
Full detalis of any of the above supplie free on request.
The AVO models T and 8 are bolh latest models from current pro-
duction—not to be confused with Government Surplus.

OUTPUT TRANSFORMERS
GILSON: W0G6A, WOS96B,

post 2/8,
wggw 6g/3. post 79, - worel, & O 1T WoLTo6A. 5"66. post 2/6.

% L2I9 P4131 75’ t 2
P284 2928 ﬁl
ELSTONE: d’° RIL dore, pouv.Zts g;m. 27/6, post
[ ] MAle TRANSFORMERS

GILSON: 48/9, post 2/6; Wo1308,
5C%m. po;g /m W paR et .’s/s o800 B~ poat-4/8; WOLSE,
oke

9. Dost. 3/3; PaBH,
post. 31- s MT/510,

B /.
RNV O PaaT, 35/ post, u/9

76/ 3 P2930; 41/-, DOSt /- ézgg ef"

n,gmm, NTING, 4878, Somt 37d: MITGiM 0o

48/8, post 3/3.

@ GRAMOPHONE EQUIPMENT

ALL LATEST MODELS Hire
ALL POST FREE Cash Price Deposit. MelyPmta.

RECORD CHANGERS

GARR%RD AUTOSLI\I 27. 2.6 £L 8.8 130f

ive
GAllRARD AUTOSLIM
De-luxe AT$ (Mono PU) ,, £11, 9.0 £2. 6.0 3120of 16/11
GARRARD

De-luxe ATS (8/M PU) - £12, 5.4 28, 9.4 120f ls/-
g.&l LR. UA14(TC8Mono PU) ,. £8.18.8 £1, 7.6 120of -

‘TC8S 8Stereo, .. £7.19.6 £1.11.8 120 /4

.i R UA l¢ ('I‘CB gono PU) .. £7.19.6 £1.1Lg 12 2/4

TrCes Btereo/LPIB) .. 48198 SLIEG 120f 138

B.S.R. TUI2(TC8 ﬁono PU) ECORD LAY s ot 0

gﬁfx‘nﬁ% SI‘Cg‘M;mo PO Il g.g Ei 3' ﬂia

(Mono PU) £5. P.11 £1.12.11 3of 21.8.0
ANSCRIPTION 'UN

TR
GARRARD JHF (GCBPU) ,. £18. 66 12of
PHILIPS AG1018(B/M P ., £1 10.0 12 Of 18/
Many of the above can be suppiied for st,ereo working. Bee our
Gramophone Equipment List for details.

£1.4.

« TERMS OF BUSINESS

Cash with order or C.0.D, We
charge C.0.D, orders as follows:
Up to £5, minimum of 4/2. Over £5
and un or£ 0, 2/8,

WATTS

(MAIL ORDER) LTD.

Avallable on any item. Repay-
ments over 3, 6 or 12 modths as

below. Three months; Deposit 6/-
in the £. Bervice charge b%.
minimum_ charge 10/ 8ix

I‘Anlo % HIRE PURCHASE TERMS

Qver £ 0. no
charge. Postage extra on CASH 54 CHURCH 8T., WEYBRIDGE, SURREY gx:m}c::: c?.i”ré’:’ e in the £
order ce| f
stat%;. ll'"::s(l’;gese';&xtrnponwov?e Telephone: Weybridge 47556 cha, elve months:
seas orders irrespective of Please note: Postal business only from this address it ]3[ the Service
price. Callers welcome by appointment c minimum oharge

20/-.

www americanradiohistorv com



www.americanradiohistory.com

536

O O e A A e el

iANOTH ERTAPE RECORDER BARGAIN<

N

>
p.S
* Mfrs. end of production X
@ 3 Surplus Offer 3
4
A 24 gns. Tape Recorder offered ft
at the bargain price of only 15¢ns, X
‘1"_ plus 10/- carr. Supplled in 3
Units already wired and tested. X
A modern_Circuit for_ quality X
recording from Mike, Gram or
Radio, using latest B.S.R. Twln <
Track Monardeck Type TD: <
Valve line up FEF86, ECL82 <
EMS84, EZ80 and Silicon Diode. ::
2 tone Cabinet and 8° x 5° - <>
: Speaker. Size 14° X 101° x 11+ £3.10.0 +5- Carr. Y
red Amblificr complete w <
4 Valves, front Panel, Knobs £5.12.6 +36 carr. <>
$ B.S.R. Monardeek Type T.D.2  £7,7.0 +46 Carr. b6
Accessorics—\hke_ Tape, Spare
% Tecl, Ser. Lead, Plugs, ste.  £1.0.0 +2- carr. X
COMPLETE KIT comprising -
items ahove 15 gns' +10/- Carr. ?
. Leaflet, circults. 1nstructlons 2/- post free <t
L e el &=

BRITISH REGORDING “TAPE

Famous Manaufact h ded Tape Bargain.
Unoondxuaml uuamntee Flbted Leader & Btop Folls (except 3m)

Standard (PVC base) Long Play (PVC base) D’ble Play (Mylar base)
8in, 150ft.  3/9 2251t 4/9 300it. 8/8
bim. 600ft. 11/8 900it, 15/= 1200it. 25/«
53im. 850ft. 14/6 1200ft. 17/6 1800ft. 32/8
7in.  1200it. 17/8 18001t  22/8 2400it.  42/6

Post and Packing—3in. Reels 6d. Each additional Reel, 3d.
4in. to Tin. Reals 1/-. Each additional Reel, 6d.

EMPTY TAPE REELS (Plastic): 3in. 1/3, 5in. 2/~, 5%in. 2/-, 7in. 2/3.
PLASTIC REEL CONTAINERS (Casettes): 5in. 1/9, 53in. 2/, 7in. 2/8.

Oomdensers—Silver Mica. All values
2pF to 1,000pF, 6d. each. Ditto,
Ceramica, 9d. Tub, 450V T.C.C. etc. #ns,

0.001 mFd to 0.01 and 0.1/350V., FMT2 £7, 5 valves, 87/8 JTV
8d, 0.02-0.1/500V. 1/-. 0.25 Hunts MERCURY 10 gns, JTV2 £13.18.8,
1/6. 0.5 T.C.C. 1/9 etc, etc. Ciose 4 valves, 32/8, New JASON FM
Tol. 8/Micas—109% 5pF-500pF, 8d. HANDBOOK, 2/6. 48 hr. Aligu-
600-5,000pF. 1/-, 1% 2pF-100pF, ment Bervice. 7/6. P. & P. 2/6.
98d.  100pK-500pF 1d. 575pF‘-

JASON FM TUNER UNITS,
Desmner-approved kits of parts.
4 valves, 20f-.

PRACTICAL WIRELESS
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ADAMIN=-
| by LITESOLD

These new ADAMIN micro
soldering instruments supple-
ment the well-known
LITESOLD models for
special applications and
still further extend our
very comprehensive
range of specialised
soldering equip-
ment,
Bit sizes now
5in. to {din,

A POPULAR ADAMIN
MAINS MODEL

The CIOL (shown on bench stand) is
probably the smallest mains voltage
model in the world. Bit dia. 3/32in.,
length n., weight ioz. (less flex).
Heats in 30 secs.

Brochure No. $10 sent free on request.

Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD
28 Sydenham Road, Croydon, Surrey

Phone: CROydon 8589 Grams: Litesold Croydon

5,000pF, 1/6. 1
Range 10 ohms-10 meg. ohms 20%
l and }W, 8d., 1W, 5d. (Midget
type modern rating) 1W, 6d., 2W,

od 10% iW. W, 4\1. Hl-Shh
5% W, §W, 64, (100 ohme-1 meg).
Other values 9d. 1% iW, 1/8.

TUB-ELECTROLYTICS-CAN
£5/26v. 50/12v. 1/9; 8 +8/450v. 4/6,
50/50v, 100/25v. 2/-; 82+32/245v 4/6
8/450v. 4/350v. 2/3; 50/50/350v. 6/6
18+16/450v. 5/6; 60/250/275v. 12/6
82 +382/450v. 6/8; 100 + 200/275v. 12/6
Transistor Midget types—all values
1 mid 150050 mfd 1/9o en‘ s 1(%) mllg‘ gt
Ditto 150 v. wkg. .01 to .04 mid, OAS1, 82/6 post iree.

05 00 ‘1 mlrL 1/- .25 mid, 1/8, ete. 4 Meg. Volume Controls, DP. 8w.

‘m 2/0 Copper Wire—{lb. reels $in. flatted Spindle Famous

g' (3

Volume Controls—5K-2 Meg. chms.
3in. Spindles. Morganite Midget
Type liin. diam. Guar. 1 year.
LOG or LIN ratioa less 8w. 3/-.
DP. 8w. 4/6. Twin Sterco less 8w.
6/8. DP. Sw. 8/-,

TYGAN FRET (contem. pnttern),
12 x 12in. 2f=, 12 x 18in. 8/-,
12 x 24in. 4/- 18 x 24in. /- ete.

BARGAIN CORNER
Brand New. Manufacturers Surplus
First Grade.
10044 and 2 0C45, 15/8. 1 OC81D
and 2 OC81, 15/6. All above plus

22g-28g, 3/-; 308-34g, Manufacturers. 4 for 10/- post free.
36g-38¢ 4/3; 39g-40g. 4/8, ete.

- RECORD PLAYER
CABINETS

Cabinet Price 59/6 Carr. & Ins. 5/-.
Attractive. contemporary two tone.
Size 15¢ x 14i x 8iin. fitted all
accessories.

2-VALVE 2-WATT AMPLIFIER.

Twin stage ECL82 with vol. and
neg. feedback Tone control.
A.C. 200/250 v. with knobs, etc.,
ready wired to fit above cabinet
inc. 6#in speaker. etc. £3.18.6.
Carr. 2/6.

Complete Kit including BSR
UA14 Unit as {llus. New re-
duced Bargain Price £11,10.0.
Carr. 7/8.

Terms C.W.0. or C.0.D. Post and Paclcmn up to  1b.7d., 11b. 11,
3!b. 1/6, 51b. 2/-, 1 2/9. Hours: 9'a.m.
toGpm 1 p.m. Weds.

RADIO COMPONENT
SPECIALISTS

70 BRIGSTOCK ROCAD, THORNTONHEATH
SURREY. Est. 1946, Telephone; THO 2188

NEW, REVISED EDITION
OF A STANDARD TEXT BOOK

Wireless Servicing
Manual W. T. COCKING, M.LE.E.

WIRELESS SERVICING MANUAL has become¢
the standard guide to repair, maintenance anc
adjustment of radio receivers., Brought fully up tc
date for this tenth edmon, it includes a chapter or
transistors and transistor sets. In practice transisto:
sets present similar problems to valve sets, and the
policy has been to emphasise differences. Othes
chapters cover every aspect of radio receiver servic-
ing, and an appendix provides much useful data
The. author is well known as former editor of Elec-
tronic Technology and present editor of Industria
Electronics. .

288 pp., 83" x 54”. 25s. net, by post 26s.
Published for “Wireless World” by
ILIFFE BOOKS LTD

DORSET HOUSE, STAMFORD STREET, LONDON, S.E.!
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and the value of the voltmeter resistor Ri, enable
the value of the resistor or capacitor under test to
be calculated.

If Rx is the value of the resistor Wthh replaces
Pg! it can be shown that

V.=V
Rx=R! (—-—l ) R‘( ) 0 0 o (L)

If Xc is the reactance of the capacitor which
replaces Pgl, it can be shown that

\ A
woene[(2) 5] oo
2

If the frequency is 50c/s, we have
10* Va

= —— 4
314 R1 (V= V¥t

These expressions assume that when resistance is
being measured, the component under test has no
reactance, and when capacitance is being measured,
the component has no resistance.

Alternatively, with the mains voltage at a value
which is usual for a given site, various resistors of
known value can be connected in place of .the link
Pgl. ‘The corresponding values of V; are noted.
A graph can be drawn relatmg Rx and Vz When
an unknown resistor is connected, Vz is nojed,
and the corresponding value of RX is read from
the graph.

A similar graph can be constructed for capa-
citance.

F...Q.

Constant Output Yoltage

The action of the variable transformer has ‘been
described in terms of deriving a variable voltage
from a constant mains voltage. It may be worth-
while mentioning that it can also be used to give
a constant output voltage when the input voltage
varies. The equipment was orginally devised for
this purpose. Soon after it was completed, the
local supply company improved the stability of
its mains voltage.

their supply has heen improved.

PRACTICAL WIRELESS 537

COMPONENTS LIST

Resistors:
Rl 54kQ

Transformer:
Tl Douglas MT3 with primary tapped at 240,
220 and 200V, and secondary tapped at 12,
15, 20, 24 and 30V.

Switches:

St Double-pole, on-off

§2, S3 Single-pole, 6-way rotary
-S4 Double-pole, 3-way rotary
Meter:

Mi Moving coil with full scale deflectlon of
SmA, preferably scaled 0-300

Rectifier:
MRI Bridge type, full wave, SmA

Sundries:
3-pin, 5A socket for outgoing malns
K1 2-pin, 5A socket
K2 2-pin, 2A socket
Pl, P2 Voltage-adjusting panels
Pgl 2-pin, 5A plug with pins connected together

R2 5-4kQ)

. In fact, if any readers are troubled with a
fluctuating mains voltage, it may be worth their
while to make up a unit of this kind. When they
have finished it, they are pretty sure to find that
1f however, the
supply company reacts slowly, when the unit has
been completed, and if some readers actually need

to use the unit, they may like to know that opera-

tion is very snmple you switch on, turn the volt-
meter switch to the position for the outgoing
mains, and adjust S1 and S2 until you have the
desired voltage. You then switch on the load.

Incidentally, with a secondary tapped at 12, 15,
20, 24 and 30V, the following increments are
av%ilable: 3,4,5,6,8,9, 10, 12, 15, 18, 24 and
30

These values can be obtained without using the
voltage-adjusting panels. 1f these panels are used,
fractions and multiplies of these values are
available. :

AN ELECTRIC NIM MACHINE

—continued from page 529

the line of lamp holes, to support a wooden ply-
wood battens 8%in. x 1in, on which were screwed
the four M.E.S. lampholders. This brings the bulbs
flush with the front panel holes. One of each of the
lampholder fixing screws was used to anchor a lin.
wide strip of tin plate which also extends to the
front panel; this serves to shield the hole from the
light of the bulbs adjacent to it. A similar batten
of 4in. thick wood, screwed to two supports 3}in.
x lin. x 4in. supports the transformer, rectifier and
condenser. The relay is screwed direct to the side
of the box, counter-sinking the fixing bolts from
the outside.

All wiring is done from the rear with the front
panel screwed into position, the relay being
mounted with its contacts forward, so that the
soldered ends - of these contacts are readily

accessible. The wiring diagrams assume that the
keyswitches have a central OFF position and a
down ON position, i.e..all the key contacts shown
are above the centre line of the keys.

The keys drawn have four change-over contacts.
arranged in two side-by-side banks. When off, the
lower two of each trio of contacts are connected.
and when switched on, the centre contact is lifted
to connect with the top one. In the 1s keys, only
two change-overs are needed on each switch, so
that side-by-side contacts can be wired together
rather than leave one set unused. This serves as a
precaution against a dirty contact on one set. On
the 8s, 4s and 2s keys, another contact is needed
to control the relay, and these connections have
been drawn on the upper trio of contacts, again
wiring the two side-by-side in parallel.

The unit was completed by cutting a cover of
polished sheet (Formica was used by the writer.
but paxolin will do equally well) to the same
dimensions as the front panel, with lamp holes
and slots only for the key handles.
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Mains [Battery Receiver

FROM Ekco Radio and Television Ltd. comes a

new transistor receiver, designed to operate
either from the mains or from its own internal
battery. The receiver has been named * Varsity ”
(model number MBT425) and it sells for 19
guineas.

The eight-transistor circuit covers medium and
long waves and incorporates a transformerless
output stage. The makers of the “ Varsity” are
Ekco Radio and Television Ltd., Southend-on-Sea,
Essex.

This 8-transistor portable is made by Ekco Radio and
Television Ltd.

Dual-function Receiver

THE second transistor receiver made by the

Ever Ready Co. (Great Britain) Ltd. to have
the dual function of portable and car radio has
just been announced. Called the “ Sky Tourer ”,
it has been designed to fit into a special container
which is permanently installed in the vehicle and
which, with the receiver inserted, automatically
connects it to the car’s power supply, external
aerial and separate 6in. x 4in. loudspeaker.

PRACTICAL WIRELESS

October,. 1963

When removed from .the container the * Sky
Tourer ” operates as a normal transistor portable,
using its own internal battery, aerial and speaker.

The set tunes over the long and medium wave
bands and the six-transistor circuit” provides
540mW output when used as a portable and 1W
when used in the car. The price of this new
receiver complete is £22 1s. and it is manufactured
by the Ever Ready Co. (Great Britain) L.,
Hercules Place, Holloway, London, N.7.

The “Sky Tourer” is a new dual-purpose recesver
from Ever Ready.

Portable Radiogram

ONE of the most interesting pieces of radio

merchandise to be handled recently by
Denham and Morley Ltd. (U.K. distributors of
imported electrical equipment) is a portable record
player/transistor receiver called the * Swing-
Along ”.

The receiver section covers both medium and
long waves and the record player will take
45r.p.m. records. The circuit employs six transis-
tors and provides a maximum output of 750mW.

The “Swing-Along” weighs only 6lb and is
finished in cream and red. The agents for this
German-made “radiogram ™ are Denham and
Morley Lid., Denmore House, 173-175 Cleveland
Street, London, W1.

Denham and Morley Ltd. are the UK. distributors for
- this German-rade record player/receiver; -
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THE FINEST RANGE OF
TRANSISTOR RECEIVERS

we consider our construction parcels to be the finest value on the home con-
structor market. If on receipt you feel not competent to build the set,
you may return it as received within 7 days, when the sum paid will be
refunded less postage.

LASKY'S FIRST AGAIN!/

Now offer to the Home Constructor - full shnrt wave coverage

| The SKYROVER
“andthe SKYROVER DE LUXE

GENERAL SPECIFICATION:
The SKYROVER 7 transistor plus 2 diode superhet, 6 waveband portable re-
e iy ROVER and BKYROVER DE LUK covers the full
g b e an covers the fu
for:trols. Waveband Sel Medium Waveband and Short Waveband 31-94 M, and also 4
ector, Volume Control  separate switched band-spread ranges. 13M. 16M, 19M and 25M,
with onfoff Switch, Tun- | with Band Spread Tuning for accurate Station Selection. The
ing Control. In plastic | coll gack and tuning heart is combletely lactory assembled,
cabinet, size 10 x 8} x 3jin, | wired and tested. The remaining assembly can be completed in
with metal trim aod | Bnder three hours from our easy to follow, stage by stage

carrying handle. instructions.

The
SKYROVER de luxe

Tone Cantrol Circuit s incorpora-

ted, with se\yarace Tone Control in

addition tp Volume Control, Tuning

Control and Waveband Selector, In

& wood cabinet, size 11§ x 64 x 3in,

covered with a washable m.uml
with plastio mm

gpncgwgc‘;}&l{(}}v: All Mutlard T 1 0! d Diod
uperhe ofs. ar rans stors an e.
Can be built for E B 4-U2 bgrbclerlle%al A e t P.M. Speaker.
asy torea alScale. Ban. Te: Iun
500 MW Output. Telesooplc Aertal &%‘emul{od Aerial. and
- ‘!op'l9'6 WAVEBAND COVERAGE: 180.576M; 31-94M and Band | bandle.Alsa car serialsocket ftts
ost kg. 6/~ extra. | Spread on 13, 16, 18 and 26 metre Bands. Can be ‘Iz.l’.‘ P.&P.
Data for each receiver: 2/6 extra. Refunded if you purchase the parcel. Four' built for 5/- extra
U2 batteries, 2/8 extra. Four Leak-Proof batteries, 3/4 extra. All Compon ents Avaliable Separately.
13 ” 66 VE ” 6 ” .
SPRITE REALISTIC ” Seven
3 ’ . s
Can be butlt for SIX e ShDer R, Y20 il att

/ A @-transistor pﬂmegmfonem mounted o on & single
79 6 ﬁi‘{? ’2;(;11 3?273‘11&9/; board, size 6 x v

5{in. in one com-
plete assembly.

* Plastic cabinet

with carryin

P. & P. 3/6 extra.

% Six-Transistor Superhet Miniature Per-
sonal Pocket Radfo. % Long and Medium

+ Covers the full,
medium and K
wavebands.

aveband: Rod aerial. % I.F, | Sockets for per-’
grev:u:gcs 4 OFIE:.(IEI‘:e % 3in. Speaker, | Sonal earplece or [ Qa%?ll:' Mﬁf E{e:ll =
Printed circuit 2k x3in. % Slow Motion | tape recorder and gjx’” Grey, Blue/Grey
rlve % In Plastic Case, Size 4 x 2 x iin. | car radio aerial, i or ail Grey.
b TR 10 Sumiiag tooyon with KoE. and Ficnsistors- Diode - Eaéy forepd Dial W
8 su e ou w xtern
LF. stages. %‘?xlver llb'l'd Outbut stages | and large internal ferrite rod aerial. car sccicec

1.
* Uses four 1'6 v. pen torch batteries.
ready bum, with all components mounted Al components o a single printed * 1 F. frequency 470 Kcls % Ferrite rod

on the rlncod circuilt. e SPRITE pre- interna) aerial. Operates from PP8 or
11 clrculn Simple stage by stage instruc-
assembled, plus cabinet. speaker and a. tions. "4 CAbAnet sioe 64 x 4 1 Thn. With similar battery. + Full comprehensive

components for final construc- 7
tlon. nt the inclusive price of

P. & P, 3/6 extra. Data and instructions
separat,ely 216. Relunded if parcel is pur-
chased. Rea! calf leather case! wrist strap,
personal earphone and case for earphone

data supp ied with each receiver. % All
cotls and L.F.'s etc, fully wound ready for
immediate’ gesembly.

An Outstanding Receiver, LAS
PRICE for the complete parcel lncludln
Transistors, Cabipet,  Speaker, eto,, an

carrying handle. % All coils and LF.'s
ready wound,

ALL COMPONENTS AVAILABLE SEP-
ARATELY. Data and instructions separ-
ately l2l6 Refunded {f you purchase the

and batter: /6 the lot extra. Make no

O e chicls & SUPKRINET recaiver | CAN BE P. & P. 4/- ex. | Eull Construction ‘5 ; l’ 6
of genulne commercial quality. It is | BUILT ‘5.7.6 P. &P l6 L] [}
not a regenerative circuit. FOR Battertes 1/4. PP9 Batt. 3 - and instructions

separately 214 Ret‘unded if you purchu
the parcel.

REALISTICSevenDELUXE

PRIVILEGE PA RC ELS A “Privilege Parcel” allows you to

purchase the Audic System of your
cholce at & worth while cash saving. Some examples are llsted below. but we shall be
pleased to quote our *'Privilege Parcel" Prices for any selectionof equipment of your
own choice. Send us detalls of your requirements.

Tudor Stereo Amp- | Tudor Stereo Amp-
lifier ...... £15. 0.0 | lifler ...... £15. 0.0

2-speed tran- | Transciption Unit
£12. 9.8

scription player..
. 8.6 12 x Sharon Loud-
Decca FFSS Stereo | spkr systems
Pick-up.... £18.18.0 £19.19.0
]

Total £50. 4.

Total £47. 8.6

“Privilege Parcel*
Price: £45.0.0.

“Privilege Parcel”
Price: £47,10.9.

Collaro 8tudio Ta)
Deck, i-track model
Lasky's T £10.10.0
asky’s Tape Amp-
V'8 Tape AT

1
P'table Case £3.15.0
7 x 4in. BpKr. 16,8

Total £24. 0.0

“Privilege Parcel”
Price: £22.10.0

Collaro Studio Tape
Deck, i-trackmodel
£13.19.6

Martin Tape Ampli-
fler, {-track model

£12.12.0
Portable Case wlt.h
Speaker.. 5.0

Total ©BLIGE 1.6

“Privilege Parcel”
Price: £30.0.0.

Carriage and Packing on all the above parcels, 10/ extra.

By popular request & De Luxe version
of the well-proven Realistic “Seven’
now available. With the same electrical
specification as standard model—PLUS
A BSUPERIOR WOOD CABINET IN
CONTEMPORARY STYLING, covered in
attractive washable material, with super-
chrome trim and carrying handle. Also
a full vision circular dial, externally
mounted to further enhance the pleasant
styling. ALL FOR ONLY ‘

\ I EXTRA

P. & P. as for Std. model

|
l

L —— e e —— T - e T L
207 EDGWARE ROAD, LONDON, W.2, I 33 TOTTENHAM COURT ROAD, W.I.

Near Praed St. PADDINGTON 3271/2

Nearest Stn,, Goodge St. MUSEUM 2605

BOTH OPEN A-LL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.W., Edgware Rd.

152 /3 FLEET STREET, LONDON, E.C.4.
Telephone: Fleet Street 2833.
Open all day Thursday. ln.rli olosing Sat
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WEY

ROD AERIAL—RA2W
6 in. long, 3 in. diameter, connections to tags
on Coils. For 208pF tuning capacnty Complete

with Car Aerial Coil ... . 12/6
OSCILLATOR COIL—PSO/'IAC

M.W. covered with l76pf tumng capacnty, L.W.

by extra padder ... . 5/4
ILF. TRANSFORMERS

1st and 2nd Stage—P50/2CC ... 5/7

(2 requlred)

3rd Stage—P50/3CC ... . 6/«
DRIVER TRANSFORMER—LFDT4 . 9/6
QUTPUT TRANSFORMER—OPTI1 vee .. 10/6
PRINTED CIRCUIT—PCAI vee 98/6

CONSTRUCTOR’S BOOKLET WITH FULL DETAILS

REGENT FACTORY,

PRACTICAL WIRELESS

6-TRANSISTOR 2-WAVE SUPERHET RECEIVER 2
MODIFICATIONS NOW AVAILABLE FOR 500 mW OUTPUT

In response to many requests we have redesigned the output stages to give 500mW and to enable
a stondard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate
leaflet available on receipt of stamp.

TRANSISTOR A.F. AMPLIFIER TYPE AF.1—LOW IMPEDANCE INPUT 3- TRANSISTOR 500 mW
OUTPUT, FULLY ASSEMBLED WITH YOLUME CONTROL

WEYMOUTH RADIO MANUFACTURING CO., LTD.

WEYMOUTH, DORSET

October, 1963

i
b onp oo

2/

63/6

SCHOOL STREET,

EDDYSTONE

DIECAST
INSTRUMENT BOX

An addition to the three existing Diecast Boxes is the Cat. No.

ustrated above. This has dimensions of approximately
734107z 4}in. x 3in. deeD—the increased depth Is a notable feature,
The box s cast in aluminium, thus saving considerable weight
and, as with the others, is complete with a close-fitting flanged
1id. Natural finish. Data sheet on request.

No. m 4iin. x 24n. x Un,
No. 650, 4%/,.in. x 3¢in. x 2in.
No. 845, 'Tlln x 4%/ in. x 2in,

Write the Manufacturers:

STRATTON & GO. LTD.
BIRMINGHAM 31

EXPRESS ELECTRONICS
32 SOUTH END CROYDON SURREY

TEL. CRO 9186
VALVES

NEW TESTED AND GUARANTEED
FOR THREE MONTHS

1C1 4/9| 6BES 7/-112AU7 6/9)DH77 b/~ EFb6 8/-|PL83 -
1C2 7/6|6BH6  5/8[12AX7 6/8/DH142 B/6|EF91 4/-|PY33  10/-
1C3 8/6|6BJ4G 5/8|12BE6 8/6/DH150 10/~ EFy2 5/6|PYsL  6/9
1r1 8/8|6BR7  8/9|12BH7 10/6/DKIL  4/8/ELil 9/6|PYB2  7[8-
13 2/9(6BWS  8/8| 12KBGT11/- DK96  6/6 EL84 7-|PY83 78
1FD1  8/6|6BW7  7/-[12Q7GT 7/6)DL92  5/6|EM85 10/-|R19 8/8
1FD9 4/-|6D2 4/-|128N7  6/-|DL94 8/-[EY51  7/6[B5A1 8/8
1PL 6/6(8F12 4/-| 1643 9/-|DLv6  8/8|EY81l 10/-|U52 /8
1P10 5/6|6HEGT 2/-|19AQ5 9/6/EBYL 4/-|EZ40 5/8|U76 /8
1P1L 6/-16J74T 7/6|25A6G 7/6|EBC4l 7/ EZ80 6/-|U78 B/-
1RS 4/9|6K7G  5/6|25L6GT 7/6/EBF30 8/6|EZS1 8/9|U142 8
185 4/-|6K8G  8/-130CL %8| ECCKL  4/-|HVR2 9/6|UBC41 86
1T4 2/9(6Q7G  5/6]|30L1 7/6|ECCB2  6/8|KT33C 6/-|UCH42 9/6
105 5/6(63L7GT 8/-]35LGT 7/8|ECCs3  8/8|N17 5/6|UF41  8/6
3Q4 5/6(63NTUT 7/6135W4  8/6 ECC84 8/8(N18 5/6/UL4l  8/8
384 5/8(6VBG  7/8|35Z4GT 8/-| KCC86 3/6|N19 8/-(UY4l  7/8
3v4 8/-|6X4 5/-15763 7/8 ECF80 6/6|N709 7-|W17 3/-
5Y3GT b6/-(6X3G b/9lso -|[ECF82 7/6{PCCR84 7/6|W76 4/8
6Z4G 7168|797 /6 DAFQI 4[- ECH42 9/-|PCF80 7/6|W142 8/6
6AKS 5/6|8D3 4= D. 8/6| ECH81 10/-{PCF82 6/6|X17 4/9
6ALS 4/-|9D7 8/6 1)0(490 12{6|ECLRO 8/6{PCL82 6/8|X142 8/-
6AM6  4/-[12AD8 11/6|DF9L 3/-|ECL82 7/6|PCL84 9/-|X150 8/-
6ATS 5/-|12AHS 10/-|DF95  8/8(EF4l 8/-(PL81 9/81277 4/-
6BA6  b/-112AT7 4/-IDH76 7/6lEF80 8/-1PL82 U-1ZD17 4/-

ASK FOR RESISTOR AND CAPACITOR COLOUR CCDE
FREE WITH EVERY PURCHASE

High Stability Resistors W 5% 500 to 1M, 8d. Midget Ceramies 500 v., 9d.
Coax. Super Q! 6d, yd. Plugs 9d. Sookets 9d. SBilicon H.T. Rects,
250 v. 300 mA %in. x hn 8/6. Contact Cooled 250 v. 50 mA 8/6. 85 mA 8/6.
NEW TRANSISTORS BY MULLARD 0C19, 0028, OCs6, 25/-; OC44, 0C45,
5/-; 0C70, 8/-; 5/-; OC72, 8/-; OC72 Matched pair. 12/-; OC74, OC73,
QCT8, 778; ()CBI. 3/-; 0()81 Matched pair, 12/-; OC170, OC171, 7/6,

VALVES MATCHED IN PAIRS

EL34 27i8 EL84 15/-, N709 15/, 6V6G 15/- GBWG 14/- DEr pair. Push
Puli O.P. Transformer for above 3 15Q 14/8, 1/8.  12in. P.M.
Speakers 302 24/6. Baker's “Selhurst” 12in. 15n 15W Stnlwart. 80/-. 1Zin,

Stereo Model £6.16.0.
SETS OF VALVES
..18/8

DK91, DF91, DAF91, DL92 or DL94.. ECH42 EFdl EBCA4l,

DK96, DF96, DAF96, DL9S .26/- EL4LEZ40......,. 371
1C3, 1F1, 1FD1, 1PL., .26/- UCH42, mu EBCAL,
1R, 1T4, 186,384 0r 3V4. .. ... .......16/6  UL4L, UY4l...... 85/=

.16/8 1,
Postage and packing 6d. Over £1 post free. C.O.D.
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techniques
H. W. Hellyer

HE facility of “ Trace Expansion” was men-
tioned in the preceding article (Part 7) of this
series. While we pay a lot of attention, quite
properly, to the sensitivity and bandwidth of the
Y amplifier, and consider the provision of the X
amplifier as a simple means of trace expansion,
it is as well to remember that for several useful
applications the X amplifier comes into play.
Typical of this test technique is the display of
Lissajous figures, and wobbulator waveforms.
When two sinusoidal a.c. waveforms are applied
to the X and Y inputs of the oscilloscope
simultaneously, the pattern displayed will depend

(a) (b} (c}

300¢/s
Oscillator

Q [=]

wAAAAAL ond

AAAAAA

AAAAAA
AW

¥
|—/ ?
|

Typical Lissajous figures, with the Y frequency
twice the X frequency (a), half the X frequency
(b) and a ratio of 3:2 {c) are shown in Fig. 11.

If the mains frequency is used as a “yard-rule”
to the X input, via a suitable attenuator for
matching the two signals to be compared, and th¢
frequency under test, say, the 300c/s output from
an audio oscillator, a trace of six whole loops
should be displayed when the two frequencies are
in step, ratio 6:1, as shown in Fig. 11(d). As can
be seen from the display, when the number of
loops touching an imaginary horizontal line is
divided by the number of loops touching an
imaginary vertical line, we have
the ratio of Y:X,

Involved Waveforms

Interpretation of these figures is
simple when the waveforms are
exactly sinusoidal and the ratio a
whole number, as in the cases
stated above. Considerable
experience is required to determine
how many loops are displayed, let
alone touching the imaginary axes.
when the waveforms are distorted,
the phase angle varying, and the
ratio an odd figure. Take for
example the drawings of actual
| oscillograms in Fig. 12.  Drawings
/1 are used here as the difficulty of
photographing the more erratic of
these figures makes the outline.in-
distinct. and for the purpose of our
3 argument clarity is essential.

As we shall see in a moment
(Phase Measurement), when the

m
O X

- o

waveform X is equal to Y in-fre-

(a)

Fig. 1l: Typical Lissajous figures: (a) fy = 2fx; (b) fy = 4fx;
(©) fy = 3/2fx; (d) fy = 6fx; using 50c/s mains.

on a number of factors. Principal among these
are: relative amplitudes, frequencies and phase
of the two waveforms. If the input to the X
timebase is a known frequency, and that to the
Y amplifier a variable frequency, then the display
will form a number of loops, according to the
ratio between them. For normal work, ratios of
about 10:1 are the maximum practical, and thers
must be a definite, stable relationship for a still
“trace.

If the waveforms are not exact multiples of
each other the patterns of loops will rotate on
the screen. This may be very pretty but does not
help us much, although it is possible to note the
speed of rotation of the individual loops and
calculate the frequency difference.

quency and the phase angle is 90°.
and voltages equal, a “circle is
displayed. 1f the phase angle
changes, the circle becomes an
ellipse, inclined according to the phase angle.

Fig. 12 (b) and (c) shows the ellipse with
sinusoidal inputs and again with a distorted wave-
form. such as given by the clipping of the X
waveform shown in (d). Note that the first ellipse
can be considered as one loop touching the
horizontal and one the vertical line and thus
fy = fx. But the severely distorted display also
resolves to fy = fx, if a close look is given to the
actual loop formation.

Going a little further, consider Fig 12(e) where
the Y waveform is three times that of the X
waveform (frequency). The phase - angle has
distorted the trace, but there are still three contact
points on the horizontal line and o6ne on the
vertical, as indicated.
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3 Y1
fy X1 X2
0.
fx Y2
(a)
(b)

(e) )

Fig. 12: Frequency comparison: (a) shows the basic

connections; (b) ellipse formed when fy = fx — phase

angle 90°; (c) distorted trace of (b) when input is non-

sinusoidal; (d) X-waveform producing (¢); (e) fy = 3fx,

waveform distorted; and (f) fy: fx = 4: 5, note super-
imposed loops.

Even more complicated is Fig. 12(f), which
indicates a ratio of fy:fx = 4:5, and where the
superimposition of the loops can only be sorted
out by careful tracing.

The point of the X amplifier can now be seen.
If it is required to interpret a complicated display.
and, moreover, one that may be moving all the
while, it is desirable that the trace be expanded
or contracted to readable limits.

The Circular Timebase

It is evident, from some of the traces of Fig. 12,
that a large ratio of the two frequencies being
compared would make interpretation extremely
difficult. A method of comparing frequencies with
a wide difference is to apply a circular timebase.
This consists of a phase-splitting network, as in
Fig. 13(a), producing a phase difference of
90° between points A and B.

To obtain this, R must equal the reactance of
C, and so the frequency of the X signal must be

October, 1963

known. If the mains frequency is used, and C,
10°

3C Q which

for example is’ 0-1uF, then XC=

10°
314
of R.

The test frequency is applied between the
deflector plate system and the final anode, thereby
effectively varying the deflection sensitivity, so
the circular timebase is modified into a succession
of ripples. Each inward and outward excursion
of the spot represents one multiple of fx, so that
the trace shown in Fig. 13(b), having six such
ripples, denotes an fz of 6 X 50 = 300c¢/s. If a
double trace is obtained the frequency ratio is
n/2, where n is the number of loops. Thus, Fig.
13(c) has nine loops and a double trace and the
ratio is therefore 9/2, or 225¢/s, where a 50¢/s fx
is used. Where a triple trace is obtained, the
ratio, is n/3, and so on.

Other methods of applying networks to produce
an elliptical trace for easier counting of the loops.
and of modulating the tube differently to produce
a dotted trace, are employed for frequency
comparison.

is

=32,00092, which must be the exact value

Phase Measurement

Of more practical use to the amateur and
serviceman is the hook-up used to measure phase
shift. This can be applied to an audio or r.f.
amplifier, an LC filter or similar network, and
proves handy in checking phase shift of an
amplifier, particularly of negative feedback loops.
Obviously, some care is needed, both in the
methods of connection and in the observance of
frequency limits, as the oscilloscope amplifiers
themselves canintroduce some phase shift.

(b) (c)

Fig. 13: Phase-sp\litting network for circular timebase;
(b) fz = éfx; (c) fz = 9/2fx — double trace.
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- AM. FM PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION, Bize 24 x 2fin. approx. By famous manufacturer.
AM.-).F. 470K c/s. F.M.-1.F. 10.7Mc/s. A.M. coverage from 1.620 K¢/s-
526Kera. .M. coverage 108Mo/a-88Me/u. Circuit disgraw 2/8, FREE
with Tuver. 5/, plus 1/- P. & P.

. TRANSISTORISED POCKET RADIO with priuted circuit, mini-
earplece, high galn ferrox siab aerial. No aerial or earith required.
To bulld youreelf for completeiy personal listening. 4% x 33 x liiL.
Luxembourg 'n favourable aress Oniy 21/, P. & P. 2/6. Al parte
avallable separateiy.

. A.C./D.C. POCKET MULTI-METER KIT. 2in. moving coll meter
scale, calibrated In A.C./D.C. voits, ohms and milllamps. Voltage
range A.C./D.C. 0-50 0-100, 0-250, 0-300. Miliamps 0-10, 0-1000
Uhms ranges U-10,000, 0-100,000, 18/8. P. & P. 2/-. Wiring diagram
1}- 1ree witn parts.

. SIGNAL GENERATORS: Cash £7.5.0, or 30/= deposait and # monthly

pavments of 21/8, P. & P. 8/6. Coverage 100 kc/e to 100 Mc/r on
fundamentala and 100 Mc/s to 200 Mc/e on harmonica. Case 10 x
84 x 54in. Three miniature valves and Metal Rectitier. A.C. maing
200/250v. [nterusl modulation of 400 c.p.s. to a depth of 30 per cent,
Moduiated or unmoduiated R.F. output continuously variable 100
millivolta. C.W. and mod. switch, variable A.F. output, Magic
eye ag output indicator, Accuracy 2 per cent,
SIGNAL GENERATORS, Cash £5.50., P. & P. 6/6. Coveraze
120 kols to 84 Mc/s. Case 10 x 61 X 44{u. Bize of scale 64 x ¥jin.
2 valves and rectifier. A.C. malns 230-250v. Internal modulation
of 400 c.p.s. to & depth of 30 per cent, modulated or unmodulated
R.F. output continuously variable 100 miuivolts. C.W. and med,
switch variable A.F. oatput and movlng coll output meter, Accuracy
+ 2 per cent.

. STAAR 456. 9 v. BATTERY RECORD PLAYER compiete with pick-up
and deck. A compietely portable plaver. Head protected by plascio
dome with a brush which cleans the stylus.as it rises into plasing
positlon. 43 r.p.m.  Auto on-off switch goverued motor, attractive
two-tone grey finish, £2.9.6. P. & P. /-,

. CARRYING CASE for STAAR 45 or COMPLETE KIT beautifully
styled ju two tone with record compartment. 8pecially designed to
take player and amplifier. Just screw in and connect up. Al parte
available geparateiy. Csse owly 22/6. P. & P. 5/-, Complete kit,
25.100. P. & P. §:-.

. TRANSISTORISED AMPLIFIER, suitable STAAR 45. Output 1 watt.

Blze 44 x 23in. Printed circuit, toue/volume controls plus 4 transistors.
Puah-pull output compiete with 3in. moving ooil epeaker, Buiit
and tested, 49/6. P. & P, 2/-,
CHANNEL TUNER LF, 16:.19 Mc/s, Continuously tunable from
174-218 Mc/s. Valves required—PCF80 and PCC84 (in series). Covei
BEC and ITA ranges. Also Police, Fire and Taxis, etc. Brand new
by famous maker 10/-. P. & P. 4f-,

. B.S.R. MONARCH UAl4 WITH FUL-FI HEAD. 4-.speed, piaye 10
records, 12ip., 10in. or 7in. at 16, 83. 48 or 78 r.p.m. Intermizeas
7in, 10in. and 12in. records of the same speed. Haa manuai play
position: colour Lrown. Dimensions: 124 x 104ln. Space tequlied
above baseboard 4%in., bLeiow baseboard 28 Fitted with FueFi
turnover crystal head, £5.19.6. P. & P. 6/6,

. POCKET MULTI-METER. Size 31 x ¢} x 1}in. Meter size 2¢ x 1#in.
Senxitivity 1,000 O.P.V. on both A.C, and D.O. A.C. and D.C. volts
0-13, 0-150, 0-1,000. D.C. ourrent 0-130 mA. Realstance 0-100K 3
Comé)lv:l.e with test prods, battery and full instructions, 88/-, Plus
e P& b

. 8-watt PUSH.PULL 4 VALVE AMPLIFIER plus MFTAL RECTIFIER,
AC. maine 200-280 v. dize 10} v 84 < 2§in. D vaives. For we
with atl makes and types or pick-up and inlke. Negativé feed back.
Two input, mike and gram, aud controls for same. Beparate coptrols
for Baas and Treble lift. Kesponse flat from 40 cyoles to 15 ko/s.
2 dB down to 20 kc/s. Output 8 watts at 6 per cent total distortion.
Noise level 40 dB down &l hum. Oul.hm'. transiormer tapped for 3 and
15 ohmea speech colis. For use with 8td. or L.P. records, ruusical
instruments such as gnitars, etc. Buitable for swall balls, £3.19.6.
P. & P. 6/-. Crysta: mike %o suit 15/~. P. & P. 2/, 8in, P.M. Speaker
to suit. 12/6. P. & P. 2

. INDOOR AERMAL ‘or [TV/BBC/FM. Complete with standard co-axial
ping. Heavy chrome extending dipoies—7it, fully extended, Plugs
straight imto T.V. or VAP Turer. Fully directional, 10/8. P, & P, 1/8,

. NO MORE FLAT BATTERIES. Charee your own batters overnlght
with this wonderful litt.e charger. Output 8 and 12 volts, 2 amps.
Joput 200-250 v, A.C, mains. Mains fuse incorporated. Attractive

LS . &
. ) silver hainmer flnlshed case. 8 x 3 x 3ins. Cowplete with leads and
A battery clips only 21-, P. & P. 8/6.

| . e

WLTITTEIEY  21b HIGH STREET
TTSIY TR ACTON, LONDON, W.3.

ALL ENQUIRIES S.AE,
LIM ITE D GOODS NOT DISPATCHED OUTSIDE UK,
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New Reduced Price!!
“MERCURY-6” CABINET

We can now offer this fine Timber Cabinet
(Grey Leatherette) with gilt grill and fittings
for the LOW PRICE OF 38/= Pp. 256
Previously 48/-. (14 x 7 x 4in.).
Takes 7 x 4in. Speaker. ,

“NOMAD”

SEVEN TRANSISTOR TWO WAVEBAND
BRAND NEW DESIGN FOR CAR RADIO
AND GENERAL PURPOSE GIVING ONE WATT
OUTPUT WHEN CONNECTED TO ANY
STANDARD' 3 ohm SPEAKER

. All parts
i available separately
Size: 7 x 5 x lfin. Bualdmg Plans 2/6 (Free with kit).
This versatile unit has been designed to fit into a variety of cases
and all components, down to control knobs and battery clips,
are supplied together with clear illustrated plans. It gives a
superb performance with dozens of stations including Luxembourg
when connected to a 9 volt battery and speaker.

ony EGADe6 comprere pp.2..

ALIGNMENT FOR PW-6, | MERCURY-6. | NOMAD
e e FORWHICH WE STOCK ALLCOMPONENTS AND BUILDING
SERVICE PLANS. , Send S.A.E. For Lists.

ELECTRONIC COMPONENTS

NORCOL LTD. 147 LONDON ROAD, YORKTOWN,
CAMBERLEY’ SURREY Phone: CAMBERLEY 3743

ERSIN MULTIGORE SOLDERS

for a first class joint every time

Wherever precision
soldering is essential, THE NEW HANDY
manufacturers, eng- | DISPENSER

E find 1n th
ineers and handymen | too; tec simle o

rely on MULTICORE. use. The solder is in
. St.d' 600ft. ) a continuous coil
7in. Std. 1,200ft. 1216 There’s & MULTICORE which can be used
5in. L.P. 900ft. 10/- SOLDER just made for g;;g;t"g;zxn;&e
5%in. L.P. 1,200f¢. ... 1216 the job you have In | aiivenserin faot. 1t
7in. L.P. 1,800ft. ... I5/- hand. Here are some is virtually a third
4in. D.P. 600ft. ... 9I- fth hand for those tricky
5 D.P. 1.200f 15! o em. soldering jobs. Con-
in. P, t. - taining 16 feet G-core
ATV 5%in. D.P. 1,800fc. ... 2216 18 s.w.g.
“LAFAYETTE" |7in. D.P.2,400ft. 25/ HOME CONSTRUCTORS grsin Multicore
Zin. Std. 1,200ft., 1276 2/6 PACK avbit alloy. 216
7in. L.P. ;8488& g; ;\MERICAN “CBS(’(’:TAPE s
7in. D.P. 2,400ft., - 15in. Std.  600ft. (CIP-6) .. 13/- The Home Con-
e e sirustors race | 1) WHE STRIPPER
in, § t. g 00 -
GEE'S! 5in. L.P. _ 900ft. (LP-9) 16/- ;;n‘::‘im ?(;,4"; AND CUTTER
AMERICAN 5in. L.P. 1,200ft. (LP-12) .. 19/6 -5 Strips tnsulation
“SHAMROCK” |7in. L.P. 1800ft. (LP-18) .. 28/6 . Blloys, which s | ' o eking wire
Professional quality. 5in. D.P. 1,200ft. (CMXP-12) 32/- + especlally suit- S e Gl :
7in. L.P. 1,800ft., 15/6 5%in. D.P. 1,800ft. (CMXP-18) 37/- able for printed .

5in., 53in., 2/- each; | free). Other types available.

- T 7 " | 7in. D.P. 2,400ft. (CMXP-24) 47/-
SPARE SPOOLS. 4in., | P. & P. 2/- per order (over £3 post
A.E.
7in. 2/6; 8%in. 5/-. Jor Bumper Tape and Accessories list.

i splits extruding
g cClrcuitsoldering.
- 8- | fex. 3/6 each

Obtainable only from:— Special discounts for quantities. MULTIGORE SOLD Ens LTD

GEE BROS. (RADIO) LTD., Dept. P.W.10
ISLITTLE NEWPORT ST.,, LONDON W.C.2

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)

(Adjoining Leicester Sq. Tube) GER 6794/1453 cMms.
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In the set-up shown in Fig. 14(a), the signal
applied to the amplifier input is also fed to the
Y input of the scope, while the signal from the

output of the amplifier goes to the X input, with -

a correct load resistor R to maintain matching,
and a variable resistor X Def.

The procedure is to apply sufficient signal to
drive the amplifier fully, but not to overload it,
adjusting the Y amplificr gain of the scope to give
about two-thirds deflection. If the Y input is now
disconnected and the deflection potentiometer
adjusted (timebase switched off), a similar
horizontal deflection can be obtained. (If the
oscilloscope has the internal X amplifier we
discussed formerly, so much the better; the
potentiometer can be dispensed with).

When the Y input is reconnected, an ellipse will
be displayed, its size, shape and angle depending
on the phase shift between input and output of
the amplifier. A sample of the ellipses that are
displayed for various principal angles are shown
in Fig. 14(b). Note that in each case the shift
controls are adjusted so that the ellipse sits
centrally about the crossover line on the graticule.

Now, if a measurement is taken from the point
where the upper limit of deflection is projected
across to the vertical axis, to the horizontal axis,
calling this B; then another
measurement from the point where
-the ellipse cuts the vertical axis,
calling it A, we can calculate the

Audio
Oscillator

PRACTICAL WIRELESS

545

“TV Alignment,” which appeared in the May and
June issues of Practical Television, and to Part 5
of this series.

The latter article, dealing with f.m. signal
generators, with illustrations of some typical
response curves, appeared in the July issue of
PRACTICAL WIRELESS. Alignment of an a.m. receiver
can be carried out in much the same way as
described previously, with the difference that
input settings and oscilloscope connections will be
different. The Y input of the scope is connected
to the detector load, via a screened lead. A
convenient point for connection is often the top
of the volume control.

Wobbulator Deviation Frequency

The deviation of the wobbulator must be slightly
more than the passband characteristics of the
tuned circuits of the receiver. Too small a deviation
will restrict the response curve, too great a devia-
tion will make the displayed curve too narrow for
effective observation.

The deviation frequency. is derived from the X
sawtooth waveform, the wobbulator connected to
the aerial and earth sockets of the set (or to the

Oscmoscope\

phase angle from the formula Sin
#=A/B.
It will be noted that only when

°)

the phase angle is zero (or 360°,
which is the same thing in
this case), or 180°, is there a o 0
straight, diagonal line. And when
the phase angle is 90° the trace
displayed is a circle.

In practice, this also depends

<
Amplitier

—\y

on matching the amplitudes of the
signals, and will often require that
the sensitivities of the oscilloscope

] .
L x Y E X
. Detlectn ? 9 9
] .
@

amplifiers have to be known.
Again, this is where the X
amplifier becomes useful. Note

also that a variation in the supply
voltage can make a difference,
and a flattening of the trace in

: ; o° 30° 60° 90° 120° °
opposite qu.adrants, as opposed to 360° ETE s i e ;?go 1.0
the formation of an ellipse, in- :
dicates the presence of harmonics (b)

in the base supply.

Use of a Graticule

Where an oscilloscope does not have a trans-
parent graticule, 1t is essential that some form of
visual indication of trace length is available. A
graticule is easily made from a piece of transparent
plastic, and one simple method of noting
measurements is to mark the plastic where
required with a soft chinagraph pencil, whose
mark c¢an easily be erased.

The foregoing is sufficient also to demonstrate
the way a response curve is traced out. For
further notes on alignment. the reader is referred
to the companion articles to this series, entitled

Fig. 14: Phase shift measurement: (a) typical hook-up; (b) phase-

difference oscillograms.

output from the frequency changer if only the i.f.
amplifiers are to be checked). The wobbulator is
set to the central frequency either the nominal i.f.
or the selected radio frequency, and the deviation
about 20c/s, adjusted at the wobbulator. The X
timebase is set for an adequate display, and the
marker signal, if available, applied from a fixed
r.f. oscillator-—which can be a signal generator
with the modulation switched off.

As previously described, many wobbulators have
an inbuilt marker generator, often crystal-
controlled. But even if this is absent, and the

—continued on page 550
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AMATEUR RADIO MOBILE SOCIETY
Hon. Sec.: GIFPK, 79 Murchison Road, London, E.10.

The extensive programme of events which made up the Torbay
A.R.S. mobile rally, held on August | ith, was arranged by A.R.M.S.
member G3NBR.

The June/]uly lssue of “Mobile News'',—the A.R.M.S. journal—
sets a new “‘high'’ in scandards of amateur radio society pubhcauons
by empioying, for the first time, three colour printing for its
front and rear covers.

COVENTRY AMATEUR RADIO SOCIETY
Hon. Sec.: A. ]. Wilkes, GIPQ@. 141 Overslade Crescent,
Coundon, Coventry, Warwickshire.

Of late, members of this Society have been anticipating a move.
to new headquarters, affording better accommodation and lacili-
ties, car parking space, etc.

August 12th was mobile night on the air, and on 26th August,
GSPP gave a talk entitled "‘Mobile Operation™,

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, G2CVV, § Uplands Avenue, Little-
over, Derby.

The programme for August began with a surplus sale held on the
7th. This was followed on the 14th by a meeting devoted to
preparations for the Society’'s mobile rally which was held four
days later ac Rykneld School.

The last event to be held in August was a direction finding
practice run on the 28th.

Another sale was held on September 4th, the first meeting of the
month.

FLINTSHIRE RADIO SOCIETY
Hon. Sec.: A. Antley, Fairholme, Fairfield Avenue, Rhyl,
Flintshire.

Ac the meeting on August 26th, L. W. Barnes (GW3PCZT) gave
a lecture on “Single Sideband”, which followed the usual slow
morse practice and talk on ‘Simple Hints and Kinks"'.
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, GIMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

Members of this Society manned another two demonstration
stations during August: one on the |0th at the Halifax Agricultural
Show and the other on the | 7th at the Forest Cottage Community
Centre Gala. Auvgust |4th was ragchew night and on the 28th, a
number of members brou;ht along their photo;raphlc slides to
provide the evening's entertainment,

RADIO CLUB OF SCOTLAND
Hon. Sec.: A. Barnes, GMILTB, 7 Southpark Terrace,
Glasgow, W.2.

The constitution and financial affairs of this relatively young
society are still rather involved, owing to the decision to operate
the Glasgow section as a separate group within the RCS, and not
as the ““‘mother"” body as had been che situation previously,

The Club’s journal—“GM Magazine—has undergone a change
in cover design with the fatest issue.

READING AMATEUR RADIO CLUB
Hon. Sec.: R. G. Nash, G3EJA, “Peacehaven”, ? Holybrook
Road, Reading. Berkshire.

This Club reports increasing attendance figures for meetings.

On August 25th another mobile picnic meeting was held at the
Childe Beale Trust when members and their families enjoyed an
informal afternoon outing.

At the last meeting for August, Dud Charman {G6C)) gave a
lecture and demonstration of aerials.
RODINGBOYSSOCIETY:RADIO SECTION
!E-Co‘;\. Sec.: R. T. Marchant, 154 Essex Road, Leyton, London,

.10.

The Society’'s annual field day was held successfully during
August with the single transmitter operating on 160m.
SCARBOROUGH AMATEUR RADIO SOCIETY
Hon. Sec.: P, B. Briscombe, G8KU, “Roesacre”, Irton,
Scarborough, Yorkshire.

Local short wave enthusiasts and visitors to Scarborough ara
invited to the meetings of this club which are held at 8 p.m. every
Thursday at Chapman’s Yard, Waterhouse Land. North Street,
Scarborough. At the meeting for August Bth, “v.h.f. working” was
under discussion.

An R,A.E. paper formed the toplc for the meeting on August
15th and a wesk later ““Servicing’ was discussed.

STOCKPORT RADIO SOCIETY
Hon. Sec.: E. G. Houldsworth, G6NM, 52 Worsley Crescent,
Stockport, Cheshire.

Any potential members are invited to go along to maeetings of
this Society, which are held on alternate VWednesdays at 8 p.m.
All meetings are at the Blossoms Hotel, Buxton Road, Stockport;
the next being on September | lth.

STOKE-ON-TRENT AMATEUR RADIO SOCIETY
K. H. Parkes, GIEHM, 28 Grove Road, Heron Cross, Stoke-
on-Trent, Staffordshire.

Recent events have included a talk on aerials and a demonstration
of a transistorised electric organ.

Decoration and renovation work is at present in progress at the
club premises.

STOURBRIDGE AND DISTRICT AMATEUR RADIO"
SOCIETY

Hon. Sec.: R. A. G. Maclintosh, 50 Field Lane, Oldswinford,
Stourbridge, Worcestershire.

As it was not possible for the Society to meet at the usual
rendezvous during August, members assembled at a local hotel
where a meeting was held.

WESSEX AMATEUR RADIO GROUP
Hon. Sec.: G. K. Fowle, 138 Surrey Road, Branksome, Poole,
Dorset. .

The only meeting for August was held on the 12th, when mem-
bers heard a talk given by R. Weston.

G. ], Fowlie's lecture of September 2nd was cntlthd "Bulldlnz
Mains and Battery Operated Communication Receivers®.

WEST KENT AMATEUR RADIO SOCIETY
R. Trevitt, 28 Delves Avenue, Tunbridge Wells, Kent.

On August 25th members and their families were able to enjoy
2 picnie, arranged by the Society and held in the beautiful grounds
of Sheffield Park.

R.S.G.B. Contests for September. V.H.F. National Fiald Day
(Septamber 7th to 8th); D.F. National Final (September 15th) and
Low Power Field Day (September 22nd).

COURSES OF INSTRUCTION

Below are listed a number of technical institutes which will be
running radio and television courses this autumn. All courses
begin in September (except where stated) and further details
can be obtained from the institute itself or from the address given.
Allan Glens School, Montrose Street, Glasgow: radio theory,

- morse, G.P.O. regulations, aeriais, etc., and a general radio course.

Bradford Technical College: inquiries—Mr. D. M. Pratt, 30
Lyndale Road, Eldwick, Bingley, Yorkshire: R.A.E. and morse
courses,

Brentford Evening Institute: inquiries—Evening Institute
Department, Education Offices, Town Hall, Chiswick,
London, W.4: radio amateurs’ course, morse, radio and TV
servicing.

Carshalton College for Further Education: inquiries—The
Registrar, Carshalton College for Further Education,
Nightingale Road, Carshalton, Surrey: if enough interest is
shown radio theory and morse classes will be held

Central Evening Institute, Lea Mason Centre, Bell Barn
Road, Birmingham: R.A.E. courses.

Hendon Coliege of Technology, The Burroughs, Hendon,
London, N.W.4: short courses on digital computors, transistor
circuit design (beginning October), microwaves, global com-
munications (beginning October) and high fidelity sound reproduc-
tion (beginning October), also a design course for electronic
engineers (beginning October).

Holloway L.C.C. Evening Institutes: inquiries—A. W, H.
Wennell, 145 Uxendon Hill, Wembley Park, Middlesex:
R.A.E. and morse classes.

North End Evening Institute, Portsmouth: inquiries—The
Secretary, Eastney Modern Boys’ School, Reginald Road,
Southsea, Hampshire: R.A.E. course.

Northwood Evening Institute, Potter Street, Northwood
Hills, Middlesex: radio amateur axamination, morse and
practical courses.

Wembley Evening Institute, Copland School, High Road,
Wembley, Middlesex: R.A.E. and morse classes.

Wesley Evening Institute: inquiries—*Jeanville”, Brighton
Road, Addlestone, Weybridge, Surrey: radio and television
course.
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MM44.CHANNEL TRANSISTORISED
MICROPHONE MIXER

Add musical highlights and additional sound effects
to your recordings. The MM-1 permits mixing
of four signals such as microphone, records. tuner
ete. into a single output. Inputs and output take
standard plugs. Kully transistorised and self
contained in handsoie case.

PRICE ONLY 59/6

HAWAIIAN PORTABLE RECORD
PLAYER Model HN707

a unique
pick-up unit,
turntabie and
apecial speaker to
give amazing
volume and ree
production with-
out the use of
valvea or tran-
siators.  Battery
plays

Ures

ords ab 33!/; or
45 r.p.m. Bep-
arate fine apeed
and volume con-
trols. 45 r.p.m.
adaptor and
atrohoscone. Durable plastic cabinet, folly water-
proof with carrving handle and record storage
compartment, Bize 9in. dia. x 3jin. deep. Weight

2 1b,, 9 ozs. PRICE £7.7.0

8° DOUBLE CONE
HI-FI SPEAKER
Model 8A7

Frequencv range  §0-
16,000 cfs. Lowest
resonance 60 4+ 135 cls.
Bensitivity 98dB. Pro-

gramme source input
8 watts. Voice coil
Impedance 16 ohms.
Nett weight 970 gram-

mes. BRAND NEW
AND GUARANTEED.
PRICE 79 [6

CT.I0 HORN TWEETER

For troe high fidelity
reproduction  of the
upper, middle and top
frequency ranges in
multi-unit speaker
installations.  Pressure
unit type utillzing a

spun aluminium dia-
phragim, Ontput 10
watts. Frequency res-

ponse 1500-1800 c.p.s.
Impedance 16 ohm.
Finished in matt black. flanged
and drilled for baffle mounting.

price 29/6

SIGNAL

INJECTION PROBE ITLI.
Push  button operation.
Ideal for making raptd

checks op radios, TV. Ampe
tuners, ete. PRICE 826

=

PORTABLE RADIO PHONE

Consisting of trans-receiver
COVe g 7.4-9 Mc/e. Range
up to 6 miles, depending upon
obstructions and elevation.
On  test the receiver as-
tounded us for we heard 65
short wave stations—one as
far away as Russia. Complele
with 5 valves. headphones,
microphone, junction  box
and 6it. telescopic aerial.
Ovperates from standard 120 v.
batteries,

. it
(Batterjes 20/- per set extra.)
gy g g S

SA.80 INTEGRATED STEREO
AMPLIFIER

{Tllua.). 4 x 4 watt. The perfect choice for a low
cost Hi-Fi aterco syatem. Dual pick-up and tuner
inputs. Tone coutroi, Imlencn.lz‘;xt volume controls.
15 ohm rpeaker output. Suppli .

complete for oniy £9.10.0

A MINIATURE TAPE RECORDER
IN KIT FORM ONLY

£4.19.6

Exclusively offered
complete with ail ac-
cessories, No extras
to buy. Consisting of
three transistor am-

plifier, record-play,
volume control,
miniature speaker.

1orwlrd-stop-rewmrl switch, Teel of tape and spare
reei, motor, attractive coloured case., Mic. and
earphone sockets, pick-up coil mike. earphone and
carrying handle supplied. Btandard battery
operated. Simple to put together in less than one
bour. Brand new and guaranteed.

“KEW" PANEL METERS

'8 Meter, 35/-; DU
Microammeters, 5 m/a,
2718; 300 v,

27/8;
0«50p.A 39/6; 0-500LLA.
32/6; DC Mlllmmmewr.
0-lmA, 27/6, Available
in Clear Plastic or Black
Bakelite, Wil fit 1}in,
dia, cut ont. 8tate choice
when ordering. All mod-
els individually boxed
and fully guaranteed.

EDGEWISE PANEL METERS

Size 3iin, w.
x lin, h. x 3}in,
d. 0-200 uA,
89/8; 0-1 1A,
58/8. All boxed
and fally
guaranteed.

R.I01

TUNING AND BATTERY

INDICATOR

This ultra-miniature tuning and battery indicator
is easily mounted into portable radios or tape

recorders
residual

for indicating
capacity of

tuning
batteries.

centre and
Galvanometer

movement assures complete accuracy. Insulation

resislance between case and
Bensitivity:
terminals are provided at rear.

Merohms/500V,

terminals: 20
400 pA.  Solder
Plastic case cover.

&'omqlete with example circuit for use. Hize:
ixfin. PRICE 24 /6
3-WAY SLIM CRYSTAL
MICROPHONE
MODEL  100C.
May be haud-
held, floor stand
or desk etand
monnted or Aus-
pended by lava-
Ner cord. Ree:
ponse  60-10,000

cps. Built in on/
off Bwitch. Out-
put Jevel—52dB.
Omui-directional
head. Clips on or
oft standard

stand adaptor permitting tilting for multi-angle

use.

8atin chrome finish. Supplied complete with

table stand, cable and lavalier cord. ppicy 48/-

g

PORTABLE MAINS SOLDERING
IRON SP.1

30 watte.  Featurea remov- &
able handle that covera tip ~
and barrel. Complete with

lead and plug. ONLY 14/6

RELDA EXCLUSIVE!

100,000 O.P.V. MULTI-TESTER

MODEL EP.100K. A handy size high sensi ty
multi-tester with a shock-proof ineter of 8.5utA.
Incorpotates three gerina-
niumn diodes and simplified
meter scale or easy reading.
RANGES: D.C. Volts: 0.5V
2.5V, 10V, 5LOV, 250V.
(100.00¢ ohm/V), 500V,
1,000V, (35,000 ohm/V),
A.C. Volts: 2.5V, 1oV, 50V,
250V 1000V (1‘2, 500 ohm/

Amps louA.

A, 26mA,

H 0K ohm,

0-200K ohm, 0-2M ohm,
0-20M ohm. Centre—180

ohin, 1.AK ohm. 16K ohm,
160K ohm. L.L: 18uA,
IBO;J.A, 1.8mA, 18mA, L.V.
3v

Demhels minus 20db—plus 62db. 8ize: 5lin. x
33in. x 2}hu.
ORIGINALLY £14.14.0.
our rrice  £6.19.6 comrLeTE

AUTOMATIC SOLDERING IRON

SF.l.

30 watt, First in the country that
feeds solder automatically. Easy
one hand action. lightweight and
extremely robust, glves you a third
hand. Tip and solder are replaced at
the exact spot needed, any required
ameunt of solder can be automatically
fed to the tip by adfustable feed roller.
Standard A.C. mains, Fully guaranteed.

oNLY 52/6
. e el e
INEXPENSIVE HI-FI RADIO JACK

GT.50.
Full medium wave coverage.

Tdeal for all tape

recorders, amplifiers etc. No batteries required
—just plug in. You will be amazed at the recep-
(o0 this pushes into your equipment. ONLY 20/-,

LEAD ACID
ACCUMULATORS
(Unspillable).

2 volts 16 A H. Drand
new. Size 4in. x 7in.  2in,
8ix for 20/- (min).
{218 cach for callers)

MAIL ORDERS TO
P).
LONDON W.C.I.

(DEPT.

32a COPTIC STREET,

CALLERS WELCOME AT

87 TOTTENHAM COURT ROAD,
LONDON, W.I.

MUS 9606
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Open all day Saturday

“THE CONSTRUCTOR’S PARADISE”

BEAR HUDSON LTD.

63, GOLDHAWK ROAD, SHEPHERD’S BUSH, LONDON, W.12
(Next to Goldhawk Road, Metropolitan 5tn.) Phone SHE 2581/4794

COMP

ONENTS

24-HOUR MAIL ORDER SERVICE with sll goods guaranteed.
% FREE POSTAGE on orders over 20/-; add 1/- postage 1! ander.

- HI-Fl -

BOOKS - SERVICE

# HI-F1 INSTANT COMPARISON ARRANGEMENTS.

* COMPREHENSIVE TECHNICAL SERVICE for Customers.
+ BULK PURCHASING DEPT. and own manulacturing facilities

mean LOWEST PRICES.

EXCITING NEW BOOKS
FOR THE TRANSISTOR USER

|84 Tested Transistor Circulta using 2/6

Modules.
Post free.
|85 Tested Shortwave Recelver Clrcuits 5/_
using Micro-Alloy Transistors
(MAT®) Post free.
|86 Tested SBuperhet Bhortwave and 5/_
Commupication Receiver Clrewts
using  Micro-Alloy  Transistors Post
{MATSs). free.
WE STOCE ALL BERNARD'S RADIO BOOKS for
Constructors. Over 70 titiea. 3 rd 6d. for full ca‘alogre.
We Stock the Parts You Need for the Cirouits too!

R.F. TRANSFORMERS FOR
TRANSISTORS CIRCUITS

1st snd 2nd Stage 455 Kc/a A.M. double |3l_
tun-d L.F. (Ret. 88), 160Q.

455 Kc/s. AM. doubie tuned for final '2/6
stage 1.F. amplifier (Ref. 87) 140Q.

Double tuned 10.7 Mc/s. 1.¥. for lit and |2/_
2nd stage F.M., super gain (Ref. 88).

Doubls tuned F.M. ratio detector stage |2/_
10.7 Mcia Anal stage, super gain (Ref. BO).

PREFABRICATED TRANSISTOR
UNITS BY GORLER etc.

We stock all famous Gorler prefabricated de-luxe
transistorised mnnits for comstructors seeking the
vary finest standards. 24 page book of cirouila,
2/ 6 poat free.

Hi-FI AUDIO AMPLIFIERS

195 mW  29/6 1} watt a7/
+ Watt  52/8 2 Wart  102/8
1 Watt.  92/C 2§ Watt  107/8

TRUE HI-FI FROM CRYSTAL P.Us.

TSL
CONSTANT YELOCITY

EQUALISER

Th|u remarkable new

8L development
euables quality al-
most a8 good as the
fineat protessional
magnetic plek-ups
to be obtalued irom
crvstal or cerawlc

types. With it, even cheap record piayers hecome

first-class instruwments. With good equi
are astouishing. ldeal for BA.R..
Collaro, Garrard and Acos. With
plugs for mono or stereo. 3 years
guaranteed. Ready for use.

pwment results

30/-

POST FREE

MICRO-ALLOY GOLD-PLATED

ML AT, R Ao

Phenomena! Performance

A revolutionary advance {n trapsis-
for techninue and perforinance. \Vill
nparate up Lo 130 Mc/s with current
gains of better than Ud0. With a
single “MAT", stage gainn ae high ae
1,000 timee are posaibic. AbLsolute
minlmal voltage and current collector
requirements; ultra low-noise, gokl-
plated ieads. FULLL DATA SHEETS
FREE. Also 22 Tested Circuila
uaing M A TS cavering N.W. Bi-fi,
Personal and TV applicationa {sizs
104 3 74in.) 5/- post free.

ADT.140 Nev wonder transistor

with cut off at 500 Mo/s.

oo 7/9
e 7/9
"o 8/6
e 8/6

15/-

109, HI-STAB RESISTORS

} and } W. 1002 to 10 meg, 6d. each.
5/- per doz, State values raquired. Specially
recommended for transiators.

THE FANTASTIC
SINCLAIR ‘SLIMLINE’

VEST-POCKET RECEIVER

% MAT
TRANSISTORS

% AMAZING

% LESS THAN
3sl)sxim.

% SUPER
SENSITIVE

Al parta

This fantastic receiver,

(except bat.) using Jalest Micro-Alloy

colue to Transistors  brnogs  in

countiens statlnps (med.

wave) with trulg s»uperb

49/6 quality apd sansitivity.

Abeolutely self-contatued

POSTFREE with  priuted  clreuit

board and all parts for

With full esgy building. With
tmstructions.  #preint ear-prece.

EVERYTHING FOR THE
TRANSISTOR USER

Britain's lorgest ond most varied slocks—
S. A E. with your enquiries, please.

HI-Fl by JASON, LEAK, LORENZ, QUAD, RADFORD, TSL, WHARFEDALE, W.B., ctc.

JACKSON@®

the big name in PRECISION camponent:

Precision built radio components are an im-

portant contribution to the

communications industry. Be sure of the best
and buy Jackson Precision Built Components,

radio and

miniature
receivers.

“00” Twin Condenser
Designed for

use in| |
transistor
The front l

(aerial) section is 208 pF
to provide coverage for
medium waves, and the
rear section is |76 pF,
which may be padded to
match the oscillator— | |
very robust yet light-

weight,  Front area I
13in. x 14fin. x I5%in.
deep.

JACKSON BROS. (tonoon) LTD., |
(Dept. P.W.) KINGSWAY-WADDON,

CROYDON, SURREY

Phone: Croydon 2754-5. Grams: Walfilco, Souphone, London- '

HOUSING

HI-FI?

Lowline Quintette: 33 gns.

WLTLLLIHOYSING

(Dept. P.W.10), Brook Road, London N22.
Telephone: BOWes Park 7487/8

www americanradiohistorv com

One of the Record Housing range of 25 models

This is one of a wide range of furniture for
every hi-fi purpose—speakers,
tapes and records. Soundly designed, superbly
finished, sensibly priced. Send for illustrated:
catalogue and name of local stockist.

equipment,
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OHM’S LAW
CALCULATOR

A time-saving aid for every

enthusiast

By F. P. Rozee

FTYHE relationship between voltage, current,
resistance and power is of the utmost im-
portance; a full understanding of the terms

and the ability to manipulate them rapidly is the

first essential of radio engineering. The relation-
ship is known as Ohm's Law and the importance
of this law to the engineer cannot be overstated.

As arithmetical operations are somewhat tedious
and mental calculations are unreliable, a mech-
anical means of computing, with an accuracy better
than the tolerance of practical components,
becomes necessary.

The Ohm’s Law Calculator presented with this
month’s issue of PrRACTICAL WIRELESS has been
designed by the author for readers of this publica-
tion. It will be found to be a valuable addition to
the workshop and a useful companion to the
Parallel Resistor Calculator presented with the
April 1963 issue of PRACTICAL WIRELESS.

Ohm’s Law, using the terms E, I and R, only
holds good for d.c. circuits, but 1t can be used at
low frequencies where the load is almost purely
resistive.

A mains dropper resistor, although wire-wound
and thus to some extent inductive, would, at
50c/s, behave more or less as if d.c. were being
applied. Computations using the calculator may
be made at mains frequency for any resistive loads
such as fires, heaters, etc.

A word about filament lamps and valve heaters;
these will have a very low resistance when cold,
only at their working temperature will the
resistance agree with the working voltage and
current,

The range of voltage, resistance and current
encountered in radio and television engineering is
far greater than in most other branches of elec-
trical work. Depending on the type of equipment,
voltage may range from a few nticrovolts to several
kilovolts, current from a few microamps to scveral
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amps and resistance from an ohm or so to several
megohms. It is necessary to cater for all of these
possibilities and for this reason a range extension
chart has been printed on the calculator.

The Two Scales

An inspection of the calculator shows that it
consists of two scales Scale “ A ” being the inner
or slide and scale *“ B” the outer. Scale “A” is
used for current only and is marked on a log-
arithmic scale from ImA to 1,000mA, this being
the current range that is most Ilkely to be
encountered.

Scale “B” is used for resistance, voltage and
power ratings. It is marked 1—1,000, and for
voltages would be regarded as 1 to 1,000V. For
resistance, using the left-hand pointer on scale
“A?”, the fixed scale covers from 1 to 1,000k(,
while with the right-hand pointer, the range is
from 1 to 1,000€.

For power rating, using the left-hand pointer,
scale “ B covers from 1 to 1,000mW, and with the
right-hand pointer from 1 to 1,000W. The whole
of this latter range is not likely to be required, the
largest resistor that would be used is probably a
60W component, where 200V are dropped in a
300mA heater chain. Power dissipations below
100mW are rarely of interest as a W is the
smallest component normally available.

To Find Voltage or Current

Where the unknown value is that of either
voltage or current, set the known resistance agamst
the appropriate pointer. The unknown voltage is
then revealed directly above the known current, or
the unknown current directly below the known
voltage.

Examples

Known values, 2002 and 10mA. Set ohms
pointer to 200, read 2V above 10mA.

Known values, 8kQ and 5mA. Set kilohms
pointer to 8, read 40V above SmA.

If it is found that with the appropriate pointer
on the value of resistance, either the known voltage
is not above some part of scale *“ A or that the
known current is not below some part of scale
*B”, it will be necessary to use the other pomter
and refer to the range extension chart.

Examples

Known values, 50k and 100mA. Set the
kilohms pointer to 50, it will be seen that 100mA
is not below any part of scale * B”. Set the ohms
pointer to 50. We now know that the ohms pointer
must indicate in kilohms, the chart (under the
column headed * ohms pointer ) shows that this
could be in association with either microamps and
volts, or milliamps and kilovolts. As we have
100mA, it must be then, that the figure 5 revealed
above the 100 is kilovolts. Therefore S50Kk(2,
100mA =5kV.

Known values, 2:5MQ and 200xA. The chart
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shows that in association with microamp, megamp
could either be set against the ohms pointer and
the answer be in kilovolts, or megohm could be
set against the kilohms pointer and the answer be
in voits. As the first does not allow 200 to appear
against scale “ B ”, the second is used. Set kilohms
pointer to 25 and 500 is revealed above 200.
Therefore 2-5MQ, 2001A=500V.

To Find Resistanca

Where the unknown value is that of resistance,
set the known current in scale “ A" directly below
the known volitage in scale *“B” and read the
resistance from whichever of the pointers is on
scale “B™. If this is the right-hand pointer the
answer is in ohms and if the left-hand pointer, in
kilohms.

Examples:

Known values, 8mA and 4V. Set & on scale
“A” against 4 on scale “B” and read 5000
from the ohms pointer.

Known values, 3ImA and 120V. Set 3 on scale
“ A" against 120 on scale " B " and read 40kl

Should either or both of the known values not
fall in the ranges 1—1,000mA or 1—1,000V, refer
to the range extension chart, this is quite easy to
follow.

According to the top line of the chart, il scale
*“ A" is used for microamps and scale “B” for
microvolts, the resistance reading is in ohms and
will be indicated by the kilohms pointer, and so
on down the chart to amps and volts where the
resistance in ohms is indicated by the kilohms
pointer.

Should the ohms pointer be on the scale when
microamps and microvolts are associated, or
milliamps and millivolts, or amps and volts, the
indication would be in thousandths of an ohm.
When microamps and kilovolts are associated, the

TEST GEAR TECHNIQUES

—continued from page 545

provisio_n of a connecting terminal for a marker
is lacking, the marker signal can be looscly
coupled to the wobbulator signal input lead.

Miscellaneous Points

There are one or two small points to be noted
when using an oscilloscope for alignment.
Inversion of the trace. vertically, while presenting
no real problem. can be confusing. Simply reverse
the Y input leads to invert the image. Horizontal
reversal is rather more difficult to detect. and
requires a frequency shift of the wohbulator input,
to determine whether a rise or fall produces the
correct lateral shift. Used in conjunction with the
marker. this method soon becomes familiar to the
operator.

As a final reminder-—the response curve
displayed is linear, with reference to amplitude—
and due allowance must be made when comparing
with a published curve, which may be drawn to
a logarithmic (decibel) scale. L]

WIRELESS October, 1963

kilohms pointer would indicate from 1.000MQ
up, about equal to an open circuit.

To Find Power Rating

It is necessary to know both the voltage and
the current in order to find the power dissipated in
either watts or milliwatts (to accomimodate the
formule P=F*/R and P=1°R would require an
extra sliding scale and make the calculator unduly
complicated):

Should either voltage or current be the un-
known value, finding this using the method des-
cribed carlier, will take but a moment. The known
voltage is set against the left-hand pointer and the
power in milliwatts read directly above the known
current. If the current is not below some part of
scale “ B " the power is in excess of IW and it
is necessary to set the right-hand pointer to the
voltage, when the power in watts is read directly
above the known current.

The extension chart includes a multiplying or
dividing factor on certain ranges. Wherc no
factor is shown the power dissipation is negligible.

Resistor Yoltage Ratings

The reader is reminded that resistors have a
maximum voltage rating. This is not troublesome
on the lower resistance values. With a ‘100kQ
component 1-6mA=160V which is approximately
1W. so 160V is the maximum that would be
applied if the power rating were observed. How-
cver with a SMQ component. the full 4W rating is
met by 1-1kV at 210pxA, and 1'1kV is well above
the voltage rating for a {w carbon resistor.

The following figures will serve as a rough guide
to the maximum voltages for carbon composition
resistors:  FW—230V. iW-—400V, IW—600V,
1W-—800V, 2W—1-2kV.

Manufacturer's data should be consulted where
possible as the construction, composition and
certain techniques in production arc among the
factors that impose these limits.

THE PRACTICAL WAY...

. . . to make sure of your regular copy of
PRACTICAL WIRELESS is to place an order with
your newsagent. Do it now! The order form
below is included for your convenience. Simply
complete it and hand it to your newsagent next
time you call.

ORDER FORM
To

(Name of new;ég.e'z;lﬂt').

Please send/reserve PRACTICAL WIRELESS (2/-)
every month, commencing with the next issue.

NAME
ADDRESS

DETACH AND HAND TO YOUR
NEWSAGENT
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T MB100 B/~ | T4l 6/6 | 1LH4 4/~ 6V6G 4/ | 35SLE6GT 8/- | 5704 9/~
Brand new individually MH142 18/ | TP22 /- | IN43  4/= 6V6GT /- | 38T  17/8 | 5726  6/8
A AR B 4 ne b e n
MH4 3/6 | TTIL 3/ | 1R4 - - -
checked and guaranteed | MY 48| 175 3 (R BP 6Xsa 8- | 37 /- | 6085 6.
ML6  8/- | TTR31 80/~ | 184 5/ 6X5GT 6/6 | 38 4/- | 6073 9/~
MS/PEN 8/- | Tz20 16/~ | 185 5/6 6Y6G 6/ | 4IMP 4/~ | 6120  dj=
N78 12/~ | TZ05-20 4/~ | 1T4 8/~ 6-30L2 10/- | 63A  7/6 | 6516 8/
NGT2 10/~ | Ul2/14 8/ | 2A3 5/- 624 j- | 88 - | 7198 18
U17 b/ | 245 8/- 7B7 7/6 | 59 8/- | 7475 /e
AC/HL 4/8 | ESOF 25/- | EF95  b/- uis 6/8 | 246 - 7 - | 78 5/6 | 8013A g£5/-
AC/P4 /- | E1148 2/8 | EFI83 9/ U2s 10/~ | 2026 3/- 7C6 7 | 76 8/- | 9001 /-
AC6/PEN L1232 9/ | EFl184 9/- U26 11/~ | 20264 3/- 7C7 8/~ | 77 6/- | 9002 4/6
b= | E1266 50f= | EL32 3/9 U7 8/« | 2C34 2/6 7THT7 73 78 b~ 9003 6/-
ARS8 5/« | Elals 30/~ [ EL34 12/ Us2 5/« [ 2C43  42/8 797 - | 80 56 | 9004 2/¢
ARP3 3/- | El524 12/6 | EL35 5/~ Us0L  20/- | 2C46 30/« 7v7 b/- | 81 9/- | 0006  2i6
ARP4 3/8 | E2134 16/- | EL41  8/- YABC80 7/- | 2C51 12/~ 774 4/6 | 82 8/
ARP12 2/6 | EA50 1/6 | EL42 8/ UBC4Y 7/- | 2D21  5/- 8D2 2/8 | 84 8- O.B,
ARP21 7/{- | EA7T8 7/- | ELS0 8§/~ UBF80 8/ | 2D21W 8/¢ 82 8/- | 8543 78 Tubes
ARP24 3/8 | EABCS80 6/3 | EL84 6/3 UBF89 9/6 | 2X2 8- 11E3  17/6 | 89 8/- | Acmrs g0/-
ARP34 4/- EL85  8/- UCH42 7/6 | 3A4 4/~ 1248 /6 | 80CL 8/~ | Cvoss 15/-
ARTPL 8/ ELSl 4/ UCHSL 8- | 3A/167/M 12AH7 5/~ | 210VPT CV1530 60/
ATPY 2/ EL95  6/8 UCL82 9/~ . 12AH8 11/~ pic  2/6 | Gyisos
ATP7  5/6 EM8O  7/8 3B7 5/~ 12AT7 4/8 | 220PA 7/~ (09J) 55/~
AUT 50/~ EMB4  8/6 3824 5/ 12AU8 9/~ | 220TH 4/ | ga103/m/4
ENSL /e 3B28 15/« 12AU7 §/- | 225DD 8/~ 25/-
ESU208 6/ 4E29 50/~ 12AX7 5/6 | 3074 &/6 E4604/B/18
EY5L 8/~ Q4 /- 124Y7 10/- | 350B  8)- .
EYEE  7h 34 5. 128H7 706 | 374 70/ | yorer sg)-
Evol 3/ 3ve 6/~ 1208 8/~ | 368A 6/~ | vCR13Ag0/
EZ40 ] BAIT3G 5/« 12E1 17/~ | 393A  15/- | vcRi3ga
K741 6/6 23 13/6 | 5A1T4G 5/« 12H& 2/« 446A 8/~ 85/~
EZ80 6= \«M l“4G 124- 58/'571»1 1205GT 2/6 | 7054 15/- | gppy g5,
EZ&L  6/- VP23 8/ 19/- 12K7G 7158 60/ | 50p1  g5f.
F/6057 5/~ vPI33 10/. | SRAGY 9/- %01 8/~ | 5¥p7 48y
Fi6061 5/ RO T | 5T4 8/- 503 22/6 | 5Fp7a 25/-
Fio063  &/- | P /. | VR 8/~ sy4g 5y 805 30/~ | 7pp7 0/
1'W4/5008/6 | PY3z p/g | VR105/30 5X4G 8/6 ROTBR 6/ | 191,P7A80/.
G1/236G 9/ | PYBO  6/6 avau 8- 8 8/«
GLBTIK PYRL  6/8 | VR150/30 VG GK25  12/= a3 85)- Photo
19/ | Pyaz  g/- 5o | 5YBUT 6/~ | 6L5G  6/s Bl5 40/ Tobes
G50/2G 5/- | PY83 7/ | vr4c 20/- | BYSWGTHB 16 9/~ | 1USKT 3/6 | x29A  30/- MG
(,,J. 9/~ | PY800 10/~ | yigs 6o 8- | GI.6GA /8 l’ﬂl\:lv’l‘ah w298 80/~ | & 8 9/
i | P2135 B). | yyione gl | 574 8/8 | 6L6G  6/- "e;‘m’_{‘b/o 8308 1:;- 9':]1: }595/10
maoo 100/~ | PZ1-75 12/, - | sz4q 7)- 128N 76 Rz - -
Qrul sf. wal b | aanr 4 837 9/ | 6097C 35/~
QP25 5. | X686 %/6 | sACT 3. 128R7 b/~ | 843 /- S
Q895/10 /8 | va3 5/- | 6AGE 3/« 12Y4 /o | 8654 14/- e
Q1202 8/- | ye5 4. | 66T 6I- 14L7 G- | 954 3/6 alyes
Qvos7 - | o 6AHG 10/~ 1wh2 6~ | 955 2/6 | ACT6 88
R3 8- | Y86 8/~ | gays. gl 1963 10/~ | 936 2/- | ACT25 25
R3/l0 gy | 2800V 20/- | 6ay7 3/ 1966 9. | 957 b/- | CV52 70/
REL21 95/ | ZAL  8/- | 6AKS  b/- 19H1 8/« | e38A  4/- | Cvies 8b/-
2 - " | 1as 3/- | PAKE 6/~ 20A2 17/6 | 1612 B/« | CVIS3 30/
Krage 4. | BX285 10/~ S T 6AKT  6/- 20P4 17Ie 1616  3/- | CvesD 1/8
KT44 B/9 | 8P2 8/6 g 6ALSW 7f 1 1619 5/- | E8U7T 10
KT63 4/ | 8par  gpo | 1CBUT 7= | gan5 28 LEGT 7/9 1625 6/~ | KR6/3 70/~
KTA6 12/8 | gps1 . g/ | IDEGT 8/- | sAM6  4/- 8/~ | 1626 8/- | U6 25/~
KT67 15; aP210 3¢ | 1EG 76 | 6AQS - 5/~ | 1629  4/8 | 1B24 g5/~
D192 /- KT76 '8/8 | colioo o’ | 182 a/- | 6AQ5W 8/- 30015 10/~ | 2061  s/- | syje/m
T b | e | dor o | S iy Y| o 8| e
KTW6Y AS6 . 'L - -
DL94  6/- KTZ41 el/- 8TV280/80 | 114 8- | 6AT6 B/~ 30P19 11/~ | 5654 B/ | 725A 30/~
DL96 /- KTZ63 8/« /- | 1LA8  6/- | 6AU6 7/ 30PL1 10/8 | 5663 9/ | 726A g7/6
DLS19 15/- | EFP2  3/- | Lra 10/- | su21s0a4/9 | 1.0 7/- | 6axs 8/- | eudgT 9/8 | 30PL1310/6 | B670 9/ | 4033L g0/

MANY OTHERS IN STOCK finclude Calhode an Tubes and Special Valves. U.K. orders below £1 P. & P. 1/+; over £1, 2/-; over £3, P. & P. free

MARCONI COMMUNICATION
RECEIVERS. CR.150. Frequency
coverage 2-60 Mc/s in 5 bands. Two IFs.
Ist 1,600 kefs, 2nd 463 ke/s. Image signal
protecting over 40 dB up to 30 Mc/s and
20-40dB from 30-60 Mc/s. Self checking
calibration (built in calibrator). Stabilisa-
tion of supply and temperature com-

pensation. Electrical and mechanical
bandspread. Metering and visual tuning
indicator. Bandpass from 100¢/s to 10kc

in 5 stages. Acoustic fiiter associated with
100c/s. Bandpass position for CW recep~
tion. Facilities for diversity reception. In
as new guaranteed condition with original
mains power supply unit £70 or without
power supply unit £60. Carriage 30/-.
P.C. RADIO’s mains power supply
unit for above, 90/-,

CR.150/2. Frequency coverage .1.5—22
Mc/s in 4 bands, all other features as in
CR. 150, Price £35. Carriage 30/-.

P.C. RADIO’s mains power supply unit
for above, 90/-.

CR.150/3. Same as CR.150 with additional
separate antenna trimmer on front
panel, crystal controlled Ist oscillator
for fixed frequency reception, muting
switch {during transmission), wide band-
pass extended to 13 ke/s. in as new
guaranteed condition with original mains
power supply unit £75 or without power
supply unit £65. Carrlage 301,

P.C. RADIO’s mains power supply unit
for above. 90/-.

H.R.O. Senior. Table Model. In
excellent, fully checked, and tested
condition {without coils and power pack),

.D. 2/6 extra.

£15.10.0. As above but rack mounted
model, £14.10.0.

Individual frequency coils for above
£1 each set or set of 9 £8. Either model,
carriage £1.10.0.

Original mains power pack for H.R.O.
110/220 v. A.C. Brand new in original
packing, 45/-, P. & P. 4/-,

“CONNECT AND FORGET—
CANNOT OVERCHARGE"” “ESS-
TRON” MARK | AUTOMATIC
BATTERY CHARGER. Initial charging
rate 6-7 amps. The charging rate auto-
matically adjusts itself to the charge in the
battery. Automatic current and voltage
control. Patented application of magnetic
amplification to battery charging. Indi-
cator lights show battery fully charged,
receiving charge, incorrectly connected or
fautty cells. Mains voltage 200/250 v.
Built for 6 or 12 v. batteries. Measure-
ments 7 x 5 x S54in. Weight 8% Ib.
Price £7.19.6. P. & P. 36,

CHR HIGH RESISTANCE HEAD-
PHONES. New, 16/, P. & P. /6,
CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
plugs on both ends. New £1.17.6 each.
P. & P. 2/6.

P.C.RADIOLTD
170 GOLDHAWK ROAD, W.i2
Shepherd’s Bush 4946

Overseas Postage extra at cost.

R.209 RECEPTION SET. A {0-valve
high-grade Superhet Receiver with facili-
ties for receiving R/T {A.M. or F.M.) and
C.W. frequency | Mc/s-20 Mc/s. Hermeti-~
cally sealed. Built on miniature valves and
incorporating its own vibrator power
supply unit driven by a 6 v. battery (2
point connector included). The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker
or phone output. Dimensions: Length
{2in., width 8in., depth 9in. Weight 23 Ib.
In as new, tested and guaranteed condi-
tion, £23.10.0, including special head-
phone and supply leads. Carr. £1.
CARBON INSET MICROPHONE.
G.P.O. type 276. P. & P. 116,
PAMNEL METERS

0-50011A 24in. round D.C. ... oe 30/
0-25mA 24in. round D.C. e 1202
0-30mA 24in. round D.C. e 120
0-100mA 2in. square D.C. e e
0-100mA 24in. round D. . 10/
0-150mA 24in, round D.C e 10/
0-200mA 24in. round D.C o 10'-
0-250mA 24in. round D.C . 07
0-300mA 2iin. round D.C .. lor.
0-500mA 24in. round D.C . 10/
150-0-1500mA 34in. round e 2914

0-4amps Thermo 2Iin. round .. B/
0-6amps Thermo 2iin. round .. 8-
0-20amps Thermo 24in. round .. 8.
0-15 v. 24in. round A.C. ...
0-20 v. 24in. round A.C. . V776
0-500 v. (Shunt) 24in, round D. G
0-600 v. 2¢in. round D.C. .. .
0-5KY electrostatic 34in. round ... 85/-
Postage 2/- extra.
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SENSATIONAL NEW 1963 DESIGNS — BY GONGCORD

LOW PRICES % % % PICTOR:AL STEP-BY-STEP PLANS % % % EASY AS A.B.C.

THE NEW “COSTA BRAVA”
42/6

Ko éarth or aerial re-
&nired. Ali-transistor

R:volutlonarvl!ﬂ'ﬂl-
NAL ERRITE
AERIAL lnd moving
e0il speaker makes this
gennﬁonnl pocket-size radio the best money-

saving bargain of all time. Powerful, superb tone and
olarity, ensures perfect reception for all your favourite
programmes. wmvlel:ly portable only 5¢ x 3 5 1{in.
Two-tone case. one can sasemble with our
simple PRINTED OIRCUIT PLAN. 8end 42/8, plaa

THE RINGO BURGLAR ALARM.
CLEARANCE

BIG PROFITS FOR
YOU IF YOU BUY
NOW!

Made to retall At 7 gne. Fou can now buy this famous

Twin-gong Alarm for omly 37/6—but only it you
act now stocks are strictly limited. Basily

E'B P. & P, (C.0.D. 2/- extra). ion Guaran-

eed. { parts available separately). FREE
HIUH !ENSIT]VITV HIDE AWAY EAR-PIECE
GIVEN WITH EACH 8E

lied and operated. Switches on or off at any
Fautastic FINAL reduction to clear (mini-

37/6

time.
mum order oi 3). Car, Free. Free liter-
ature sent with each slarm.

THENEW 4- STAGE“MINUETTE”

Buitd thls newly-
designed “MIN
UETTE'* 4-

STAGE transistor
set in very strong
ready drllledg;

ULTRA - .

MODERN CASE.

dize only 6x & x lin. Usen three transistors and diode’
and SELF-CONTAINED LOUDSPEAKER. Very
senmitive, Ideal for otfice, bedroom, holidays, eic.|
Months and monthn of listeniog off 1/2 battery. Lan
be built FOR ONLY 32/8, including PROPER CASE,
miniature speaker, etc. SIMPLE AS A.B.C. PIC-
TORIAL STEP-BY-STEP PLANS etc.. pius post and
packing 1/6 (C.0.D. 2/- extra). Parte soli separately,|
priced parts liat 1/-.

HIGH SENSITIVITY HIDE-AWAY
EAR-PIECE GIVEN WITH EACH SET

THE MINUTE
TRANSISTOR
RADIO

MIAMI

ONLY 32/6

Unhelierably small—
Outrageousty cheap
You wiil be amazed at
the fine quality of tone
amd volame of this great little radio. Only a tantastio
#) x 2§ x lhin, the MIAMI will bring you great
Mnment for months on & 1/2 battery. Blmaple

FREE

ghn with each set. ONLY 32/6. YES 32/8!
Plnl IIS & P. (0.0.D. 2/- extral,

Bulk purchase of bank-
rupt stock ensures this YN
fabulous money-making offer,

AUTOMATIC CIGARETTE LIGHTER

Inatantty provides ready lit cizarette without the
driver taking Ris eyes from the road. Heavily
chrominm pisted case holds 10, Easily and simply
itted to any car dashboard. Worke off 8 or 12
volts. Retail Price 44/9. Special Olearanoe offer only
#old |n minimum lots of 6.

Carriage free. each.

FABULOUS ST. TROPEZ Mk.6

Pocket Radio
oncy 18/6

NO MOGRE TO PAY

This tantastic offer will
amaze you—the compact
ST. TROPEZ mweasuring
4% x 3 x 1iin. receives per-
fectly in bedroom, office
or yarden—over all medium
waves inciuding Luxem-
bourg. Under jd. Xer hour
running coet.

can, assemble it using our
_ simple A.B.C. plan (P. & P. 24 extra)]

Batiefaction Guaranteed. Demon-
4 shrations given daily. Parts svailable
soparstely if required.

CONCORD ELECTRONICS (Dept.

210, Cburch Road, lHuve, Sussex

C.0.N. extra, Parta can be bought

14, 18) I separately. Dewonstrations dails.

Satisiaction yuaranteed.

'SPEAKERS

by GOODMANS, ELAC,
PLESSEY, etc.p

&P,

fin. pquare ...... 12/- ns
; Bin_round... 0070 12/- 16
Yxlln elllptlcal 13/8 1/6
e 18/8 21-

lnxstn. s 2/«

GRAM-TAPE DECK
MOTORS!

Epeoctal offer of famous manu-
hct-urers motors.
iBIO P. & P.2-
FAPE HEAD ASSEMBLIES
Bradmatic, as fitted to Collaro
#tudio deck: (Erase & Record/
Flayback heads, complece on
mount,l plate).

3918 e P. 1/6
TKAVSISTO RISED MI ‘(ER%
Limited number of 3-channe!
mixers (Hi-impedance).

/8 each. . & P.
TUNING CONDENSERS
800 pF Plus FM Twin gang
(gear drlve)
10/8 each P. 2/-
AT’ILRY CH&I((.ERG b\
R’

ljamp. 49/}9’ez; 3;1mp .T5/-ea.
AR AERIALS!

High quality 3-section 42in. ex-
tended, complete with ﬂtmmrs

e

19/6 aach B 1/6.

1/- per ynrd e\nm
MlTAL RECTIFIERS. 300v.
300 mA.

;‘eu ’gnlv 9/8 cach.
PYE co-ax Miniature Plugs

and sockets,
5’8 pet pair. P. & P, 1/- pair

OUR FAMOUS
READIPACKS

100 resistors iw to 5w

10ohm meg.
No.2 25 condensers 1pf to
1000pf 5% to 20%
No. 3 )(')]l omldensers IOOODf to
No. 4 12 (‘omlonwrs .0lmfd to
mi
No. 5 ~.) Hi-atah resistors
1,2and 5% l0ohm-2>meg.
No. 6 10 w/w Resistors 6ohm-
82K ohm
No.7 4 Carbon controls vol-
ume, tone, etc.

All at 8/8 each.

SWITCHES FOR
MULLARD CIRCUITS

to specification and
“ Mullard approved ™

POST FREE

TR2 2V Pre-Amp. 1219
TR3 3V Pre-Amp. .. . 1219
TR4 3V Pre-Amp. Lo/Pass

FHr. -) et 1078
TR5 3V Pre-Amp. HI/Pass

Fitr, 8/4
TRE 3V Tape \mp Recl[’lav 16/6
TR? 3V Tape¢ Amp. Fg G4
TRS Tape Pre-Amp. nec’!’hy 18/6
TR9 Tape Pre-Amp Eqz Kk}
TR0 Btereo Pre-Amp. 8elector 18/68
TR11 Stereo I’re-Amp. Ch/E 8/8
TR12 Btereo Prc-Awmp, Btereo-

Mowo ... L. 91e

. & P. 1/- per switch.

TELE-RADIO (98) LTD

189 EDGWARE ROAD, LONDON W.2

PADdington 4455

)
“CHAS. H. YOUNG LTD.

AERIAL EQUIPMENT

TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25,
6d. per yie'd. K35B Telecon (round) 176 per yard. Post on above
feeder and cable 176 any length
COPPER WIRE, 14G.,, H/D 140fc. 171-; 70fr. 816, P. & P. 2'6.
Other lengths pro rata.
RIBBED GLASS. 3|n aerml insulators, 119 each. Shell ins 2in.
9d. each. P. & P. 2/-. U 12.
CERAP;IC FEEDER SPREADERS 6in. type F.5. 10d. each.
P. &P
CERAMIC “T” PIECES, Type A.T. for centre of dipoles,
16 each. P. & P. I/-
2 METRE BEAM 5 ELEMENT W.S. YAGI. Complete in
box with | - 24in. mast head bracket. PRICE 49/-. P. & P. 316.
SUPER AERAXIAL CABLE. 75 ohms, 300 watts, very low
toss, 178 per yard. P. & P, 2/-. 50 ohm, 300 watt coax, very low
loss, 179 yd. P. & P. 2/-.
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc/s in 3
switched bands, 3.5, 7, 14, 21 and 28 Mc/s. Ham bands, marked
on scale Complete with indicator bulb. A MUST for any
Ham shack, 22/6 post free.
VARIABLE CONDENSERS. All brass with ceramic end
plates and ballrace bearings, 50 pF. 5/9. 100 oF, 6/6. 160 pF,
716. 240 pF, 88, and 300 pF, 976. All fitted with rear extension
for ganging, P. & P. i'.. Also Flexible Couplers. I'- each
B.1.8 MFD. 1,200 v. D.C. Wkg. Capacitors. 1276 each.
METERS. 3}m with 24in. scale, 0-10 mA, 15/, 0-109 mA, 15/-.
P. & P. 176,

PLx&: Pl

THERMO, 2fin. square, 0-f amp, 76 each. 16,

170-172 CORPORATION ST.
BIRMINGHAM 4

Telephone: CEN 1635
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LETTERS

TO THE
EDITOR

EGG CRATE LINING

SlR.—Recently 1 was loaned a copy of July 1951

P.W. by a friend. In this issue is an article
describing how to make use of papier maché egg
crates as a lining for loudspeaker cabinets of the
bass reflex or infinite baffle type.

Having a loudspeaker enclosure which suffered
badly from cabinet resonance. ] tried this idea and
found that the quality of absorption and irregular
surface of the egg crate lining allowed 10W of
audio power to be fed into the loudspeaker, with-
out the troublesome *“booming” which had
occurred previously. [ should like to take this
opportunity to thank Mr Simmons who wrote this
most useful articlee—R. W. MotH (Tettenhall,
Staffordshire).

LANGUAGE BARRIER

S IR,—1 absolutely agree with Mr. Dhenau when

he says in his letter (PRACTICAL WIRELESS,
July) that Esperanto *“would be an untold boon ”
to wireless communication.

I should like to add that I too know from
personal experience that it is much easier to under-
stand and be understood by a foreigner using
Esperanto than broken English. Quite apart from
the obvious fact that it is a neutral language, one
cannot fall into errors and ambiguities of speech.
It is impossible to detect the nationality of a
reasonably fluent Esperantist, and this surely helps
to break down the barriers of language.—Miss E.
Storey (Hexham, Northumberland).

NOVICE LICENCES

IR,—For some months now I have followed
carefully all the correspondence published in
P.W. with regard to the licensing of individuals to
operate transmitters, and [ am convinced that the
issue involved is far wider than the question of
whether or not *novice licences” should be
introduced.

As a member of a free and democratic society, I
believe that every citizen of the U.K. should be
able to look upon the use of the ether as his right
as an individual and not as the privilege of the
initiated few. To refuse anyone permission to use
such a convenient method of communication in
this day and age is not only narrow-minded but
also dictatorial.
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Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be | d with the from
page iii of the cover.

The Editor does not necessarily agree with the opinions expressed by
is correspondents

Of course there must always be limitations on
power, frequency, etc., but such things are easily
enforced and whereas only limited rights prove
acceptable, the complete rejection of these rights
is criminal.

No one would deny that, in view of the good
name of amateur radio. established over the years,
and in consideration of the pioneer work of early
hams in “opening up” new bands, the privilege
of working certain frequencies should remain
exclusively theirs. However, that is no excuse for
forbidding the man-in-the-street the use of part of
the spectrum and, if we are to be logical about
this, we cannot expect every individual to sit and
pass a highly technical examination beforehand.—
R. L. J. Stevenson (Carlisle, Cumberland).

Sir,—I would be grateful if any reader cou'd sell or
loan me ...

. . . a manual or any information on
the G73 wavemeter.—F. Murpon, 13 Bridge
Street, Risca, Newport, Monmouthshire.

. . . . the manual of the Bendix RA-1B
receiver.—M. J. LANG, 4 Lynton Road, Burnham-
on-Sea, Somerset.

. . . the September 1961 issue of P.W.—
R. D.I SaxtoN, 165 Gloucester Road, Patchway,
Bristol. g

. .. the handbook for the oscilloscope
No. 11 (A.A. Predictor Mk. 1).—J. E. GRIFFIN, 113
Gladys Avenue, North End, Portsmouth, Hamp-
shire.

. . . data or circuit diagram of the
R.1392D receiver. — W. SmiTH, 6 Salisbury
Crescent, Blandford Forum, Dorset.

CORRESPONDENT WANTED

wIR.—As a regular reader of PRACTICAL WIRELESS
and an enthusiast of amateur radio and tele-
vision, I would like a correspondent in England of
about my own age (16 years). I will answer all
letters received.—RoN Swanow, JNr., 1 Chauvel
Street, North Ryde, Sydney, N.S.W., Australia.
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BOOK REVIE

RADIO AND LINE TRANSMISSION: YOLUME 2

By G. L. Danielson, M.Sc.(Tech.), B.Sc., A.M.LE.E, and
R. S. Walker, Grad.l.E.E., Grad.Brit.I.R.E.; published by
lliffe Books Limited.

295 pages, 224 diagrams, Sjin. x 81in. Price 22s. 6d.

HE whole of the syllabus of the City and

Guilds of London Technicians’ Certificate

examination in Radio and Line Transmission
B is covered by this volumec.

Communications students preparing for this
third year cxamination will find that the authors
have catered for their requirements using the same
well-defined style as in their first volume of this
series. As readers of volume 1 will know, both
authors are particularly qualified to write on this
subject; Mr. Danielson is the Hcad and Mr.
Walker a Lecturer of the Tclecommunications
Department of the Norwood Technical College.

The range of subjects dealt with is substantially
the same as volume 1, but the treatment is deepcr.
where general introductory statements often suf-
ficed in the earlier book. fuller explanations and
mathematical proofs are now given. The text still
continues to be mainly of a descriptive nature, and
the standard of mathematics required is no higher
than ordinary level G.C.E.

For those not familiar with the syllabus of
Radio and Line Transmission B it should perhaps
be explained that it embraces both general
principles and practical aspects of components
employed in communications equipment.

CORRIGENDA

An Electric Timer

Referring to Fig. 1 (page 131 June issue),
the batteries should be transposed: Bl (3V)
feeds the buzzer (Z1) and tlamp (LPI); B2

(22-5V) supplies the main circuit.
This_article was written by D. Gibson and we
apologise for misprinting the author's name.

Making Tin Plate Chassis

In Fig. 1 (page 73 May issue) tinplate of 16 or
28s.w.g. was specified in error for 26 or 28s.w.g.
Bearing in mind the simple tools employed. the
technique described in this article is applicable
only to the thinner gauges of tinplate.

Double Conversion Communications Receiver

(1) Referring to Fig. 2a (pages 50. S1 May
1963 issue). L6 should be redesignated ** L6A ™" and
the following item should be added to the com-
ponents list (page 141 June 1963 issuc):

L6A 2nd oscillator coil (Repanco RO3).

On page 142 (last line but one) the reference to
*sccond oscillator coil L3 should be amended
to read “ L6A ™.

(2) The correct type for VI3
(Brimar) or QS150/40 (G.E.C)).

Kenilworth Public Address Amplifier

. In the components list (page 320 August 1963
issue) the resistors are described as SW types; this
was a misprint {or 4W.

is VR150/30

JUST TO PUT YOU IN
THE PICTURE

O a steadily increasing band of practical

enthusiasts TV no longer signifies passive

viewing of BBC or ITV programmes. but a
branch of communications offering opportunities
for cxperimental and creative work, just as sound
radio has provided for many years past.

Television DX hunting, or the reception of
distant 1V stations. can bec a fascinating hobby
where onc’s knowledge of v.h.f. and u.h.f. propaga-
tion conditions. operating skill, location and—of
course—a certain ‘amount of luck! all contribute
to the bag of stations reccived. A standard TV
receiver can be modified for DX hunting without
much difficulty—and there is at thc moment a
plentiful supply of sccondhand receivers on the
market at rock bottom prices. A commentary on
DX TV now appears regularly in our companion
journal  Practical Television. This interesting
feature lets you know what the other fellow has
received and gives guidance on seasonal condi-
tions. and transmitting frequencies and times of
operation of the quarry.

Why not build your own TV camera? Starting
in this month's Practical Television is a series of
articles describing the construction of a closed-
circuit TV camera suitable for use with any
domestic TV receiver. This camera_opens up all
kinds of possibilities for home entertainment, as
well as more serious applications in picture
production. No prior knowledge of camera circuit
technique is needed—everything essential is fully
explained in these articles.

Of course if you are a little more ambitious
there is no reason why you should not build and
operate your own TV station. Amateur TV trans-
missions are permitted on 70cm and on shorter
wavelengths by licensed operators—and there is
still an element of pioneering in the establishment
of contact and the exchange of pictures with
fellow hams on these ultra high freauencies. The
background to TV ham activities will be discussed
in the November issue of Practical Television and
subsequent articles in this new series devoted to
Amateur Television Transmission will provide
full constructional details for a 70cm convertor. a
comnlete receiver. a transmitter and a camera unit:
acrials and ancilliary equioment for the TV ham’s
station will also be described.

So if you arc looking for some further interest
in the realm of clectronics and communications to
help occupy the long Winter evenings that loom
ahead. may we suggest that you get into focus and
start scanning the pages .of Practical Television
right away!

Despite our onening paragraph Practical Tele-
vision is not oblivious of the millions of broad-
cast viewers. In fact many of its pages arc devoted
regularly to the servicing and maintenance of
domestic TV receivers. Commencing shortly will
be a scries describing an all-transistor dual-standard
TV receiver for the home constructor.
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UNIVERSAL AVOMETERS)]

Guaranteed
order,

perfect
Supplled complete with
leads. batterles and instructions.

working

Model ‘D" 34 range £8.18.6
Model **7” 50 range £11.0.0
Registered Post 5/- extra.
~ R.C.A, HEADSETS

Low impedance, comfortable
headband. Suitable for ARSS,
CRI100. etc. Brand New. 15/6-
P. & P. 1/6.

+MICROAMMETERS
0-500 microamps. 2Hn. circular
flush panel mounting.  Dials
engravedo 15, 0-600 voh,s BRAND
NEW. BOXED. 15/-. P. & P. 1/6.
230/250 VOLT A.C. MOTORS
41 x 3in. dia. 0 watts, 5,000 r.p.m.
nn splndle Brand New. 22/6

R.C.A. AR.88 D. RECEIVERS

New release, limited number
available. Frequency cover-
age 550 Kc¢/s to 32 Mc/s on 6
Operation  110/230
volts A.C. Offered In excel-
lent used condition, fuily
checked and guaranteed per-
fect order. £45 each. Carr. £2.

P.C.R.2 COMMUNICATION RECEIVERS
Excellent performance for modest outlay Frequency coverage
on three bands 800-2,000 metres, 190-550 mi s, 6-22 Mcfs. Output
for phone or speaker. Supplied in periect condition £5.19.6 each.
Carr. 10/-. The receiver can be supplied with an internal 1power
supply to operate on 200/250 volt A.C. at 39/6 extra or plu
external power supplies are 35/- extra. Full circuit suppued

AVO WIDE RANGE SIGNAL GENERATORS
Frequency coverage 50 Kc/s to 80 Mc/s in six turret operated
ranges. For use on standard A.C. mains. Packed In original
transit cases with accessories. Supplied in as new condition,
fully checked before despatch. £15. Carriage 10/-.

NATIONAL H.R.O. RECEIVERS
SENIORR MODEL. Supplied complete
with fuli set of 9 coils covering 50 K¢/s.
to 30 Mc/s. Each receiver thoroughly
checked and available as tollows:—
TABLE MODEL. Asnew condition £25.
TABLE MODEL. Good used condition

£19.19.
RACK MODEL. As new condition

£22.10.0
RACK MODEL. Good used condmog
NB—Rack model is {dentical to table model with extended {ront
panel to fit a 19in. rack. 'Carriage £l extra.

2007250 volt A.C. power supplies tor all above receivers, also sold
separately. 58/6. carr. 5/-.

MARCONI

CRI100/8 RECEIVERS
BRAND NEW

Packed In original transit cases
and complete with handbook/
manual. Kels Mc/s.
200/250 voit A.C, obperation.
Tested betore despatch.

‘35 Carriage £2.

A few CR.100 receivers avallable

in good used condition. £21
Carr. £2.
COLLARO/MAGNAVOX

STUDIO TAPE DECKS
Latest 1963 model. Fitted with
latest bradmatic heads and inter-
lock button. Brand new, guaran-
teed. with Instructions and
fixings, £10.10.0. Carr. 5/-,

MINE DETECTOR No. 4A
Will detect all types of metals.
Fully portable. Complete with

instructions., 39/6 each. Carr.
1U/-. Battery 8/6 extra.

T OSCILLOSCOPES
All guaranteed perfect working
order.

OSSOR 1035 £45
>OLARTRON D.300 £30
SOLARTRON CT.316 £75
SOLARTRON CD.518 £75
SOLARTRON (D568 £75
E.M. WM.5 £103
E.M.1. 5A  £110

WM.
Carriage extra.
L.T. METAL RECTIFIERS
All full wave, bridge connected.

FIELD STRENGTH METERS

Bran
Frequency cgg- d new.

12/18v.1.5A. 3/9
12/18v.2.5A. 6/3
12/ 4A. 8/3

HALLICRAFTER S-36 V.H.F. RECEIVERS

F.M.JA M. 27-143 Mc/s. 110 volt A.C. (transformer supplied tor

Mofs. 230 v. A.C.) Improved version of S-97. Tested 18v. 6/48v. 2A. 19/6
with 200 micro- |pefore despatch. Brand new boxed with in- each 12/18v. 6A. 12/3 36/48v. 4A, 29/6
o e o e R Se B
v,
) telescopic LAFAYETTE BRAND TAPES garv. 1A 313 48/o0v.10A. 8216
plece "and First grade quality, brand new o Plze%se ségd dd postage.

instruc- guaranteed. Discounts for bulk | ——=—2

e i, v PN 3 L.T. TRANSFORMERS
tions. 68/6 post paid. purchases. All
plONE DAPCSD W o . primaries tapped 200/250 volts
FIELD TELEPHONES TYPE “F” gn S £% o (%8 |V Batiery Charging. 958 oo 1t
Suitable for many a plicatione 5in. 900, L.P. ° volt, 1 amp., 8/9. Ditto 2 amp.,
Generator bell 'ringing, 2 line ‘Super Mylar 12/6 14/3. Dltto 4 amp., 1/6. 9 or 17
connection. With batteries and 5in. 1200ft. D.P. 15/- |volt. 6 amp., 26/-.
wooden carrying case. fully test- Tin. 1200ft. std. 1216 |*.Model T ype 3, 4, 5, 6, 8, 10, 12,
ed. £4.19.8 per palr. Carr. 5/-. 7in. 18001, L.P. o 16 15, 18, 20, 24 or 30 volt, 2 amp
HEAVY DUTY 7im. 18001t. L.P. 18/8. Ditto 4 amp., 30/-. Ditto
AUTO TRANSFORMERS _ ‘Super Mylar’ 20/~ |5 amP.. 37/6. Add Postage.
0-115-230 volt step ucF or step down 7in. 2400“- DP. .. 26~ MINIATURE MODEL
Brand New, .S.A, \ Post 2/-, Over £3 post paid. ACCUMULATORS
3.000 watt. £7.10 0. carr. 10/-. B e Lead Acid. BRAND NEW. 2v.
7,600 watt, £15, carr. ‘ULLY GUARANTELD |15 A.H,, 4 x 1} x 1in., 1Ib.. 5/6.

MULTIMETERS BRAND AEW

MINIFLUX TAPE HEADS

I' EVER PRICES PP 1/3. 12v. 1;7.,.;\ \H., iz 3x 14in’

2lb., 15/6.

Set of three. record. playback, Supplied withh Leads, uullvmcs and lnslructions
erase. Only 29/@ set. P. & P. 9d.|1,000 0/VOLT 20,080 Q/VOL' MINIATURE PANEL
PANEL METERS 05}%150/1 0808 A.C.and D.C. %/100/5017.301500/1 000 v. A.C. and METERS
100uA 24" F.M. D.C. 421661100 01500 “ For 1iin. dia. panel hole.
£ wA/0/25/500 mA. D.C. 0-50L
loud  HTEM D 62/6 307 P8 5% QISOKIS00KIS mes... cic. 9e. S0hes 226 Yima 2ue
mA  2"FM DC 1i2/6 o Or 0-300 v. D.C. 27/6
mlolaomAzr F.M. DC. 9/6 30,000 0/VOLT S meter 35/
mA "2 FM D 106 0“’1’10/50/250/500/1“‘0 v. D.C. TWIN MOTOR BARGAIN
3 F.M. DC.  39/6 0710750/250/500 v. A.C.
5/0/5 amp. 3" FM. DIC. 25/ 0150 A/0/10/250 mA. D.C.
24- Proj. A.C. 19/8 0/10K/1 meg./10 meg., etc. £5.10.0. P.P. 2/6.
300 s %" FM. AC 98- 4 30,000 0/VOLT
500 v 2" F.M. AC 88~ 01‘/1/24/10125/1001250/50011 000 v. D.C, and A.C.
120 v. 34" F.M. D.C. 32/6 07501 A /5/50/500 TA/0/12/ amp. D.C.
Postage extra. 0/60K/6 meg./60 meg., etc. £8.17.6. Post paid.

530,000 Q/VOLT
0/10/50/250/500/1 000 v. D.C. and A.C.
0/250LA/2.5/25/250mA.  D. C.

SILICON RECTIFIERS

0/10K/100K/1 meg./10 meg., ete. £7.10.0.
400V. p.i.v. 4.7 amp 76 P.P. 2/6.
200V, p.d.v. 6 amp b/6 100,000 0/VO! ‘
800V, p.i. v. 500 mA b/8 .5/2 5/10/50/250/500/1 (XI) v. D.C. 200/250 volt A.C. Twin concentric
400V. p.i.v. 500 mA 316 2.5/10/50/260 A.C. spindles operated independently.
ov 1 V. /6 10/25L A /2. 5/25/250 mA/lO amp. D.C. Either motor reversible. 1440
OA 20K/200K/2 meg./20 meg. ohm, etc. ew. Boxt

1 amp, 3,
2 miniature silicon
rectifiers 1/- each.

Discount for quantities

Please add postage.

p.m, Bra.
£6.19.6. Post paid. Only 12/8 each P. & P. 2/8.

Hours of Business: 3 LISLE STREET, 9 a.m.—é p.m. Half Day Saturday
34 LISLE STREET, 9 a.m.—6 p.m. Half Day Thursday

(RADIO) LIMITED

Phone: GERRARD 8204/9155
SMITHEX LESQUARE

: Cables:
LISLE, STREET, LONDON, W.C2.
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TRANSISTORS now half-price,
Unmearked but tested packets of 16;
unmarked untested packets of 40;

duds suitable as dlodes gackebs of
80. All packets 10/- each, postage
1/-. Four packets post free. C.W.O.
K. R. WHISTON (Dept. PWT), New
‘Mills, Stockport.

SPEAKER REPAIRS, Cones/Flelds
fitted. Clock coils wound. L. S.
REPAIRS, Pluckley Ashford, Kent.
NEW VALVES! GUARANTEED!
EBFg0 7/3  EY51 8/6 | PLS1L 7/9
EBF89 7/6 | EYS8 8/6 | PY33 10/-
ECC8L 4/3 | EZ40 8/- | PY81 8/~
ECC82 4/9 | EZ30 5/8 | PY82 5/6
ECC83 6/3 | PCCs4 6/3 | U2 9/9
ECL80 b5/9 | PCC89 8/ CCRS  8/9
ECLe3 7/9 | PCFe0 6/3 | UCH42 7/6
EFB80 4/3 | PCF82 6/9 | UCH8BL 7/8
EF8s 5/- | PCL83 /- Y85 5/9
EF86 8/9 | PCL84¢ 5/9 | 6BWE 718
EL84 8/- L36 9/3 ' 6X4 /3

Postage 6d. per valve extra.
8.A.E. for full lists and iscounts,

LEWIS ELECTRONICS

18 GLENWOOD GARDENS, GANTS
HILL, ILFORD, ESSEX.
Telephone: Crescent 5685.

DIRECT TV REPLACEMENTS LTD,,
largest stockists of TV Components
in the U.K. Line Output Trams-
formers, Frame Output Transformers,
Deflector Coils for most makes.
Officia] sole squliers_ for many set

Same Day Dispatch Service.

0. Send S.A.E.
Day and Night Telephone

for quotes.

GIPsy HIill 6166. 126 Hamilton ad,
West Norwood, SE27.
EX-GOVERNMENT AMPLIFIERS,

1,155 Recelver, many Valves, Mlcro-
&aones, 500V Megger, etc. Phone:
E 6105 after T p.m.

Glasgow Electronic Services
£1 OLD DUMBARTON ROAD, GLASGOW, C3
Polephons WEST 2642

BINGAL LAMPHOLDERS: Adjustable bracket
type, panel mounting, takes MES Bulba. For
panels up to .18in. thick. Red, Green, Amber,
or Clear, 1/10. PANEL ENCLOSED HOLDERS:
Totally enclosed, front or rear access to bulb.
MES balbs. Red. Green, Amber, Biue or Clear.
For panels up to .25in. thick. Chrome metal
parts, 5/4. MINIATURE PANEL ENCLOSED
BOLDERS: As above but smalier, takes LES
bulbs, 3/6. PANEL NEON INDICATORS: Seif-
eontained reaistor for direct maius operation.
Moulded body. Red only, push fitting, 4/-.
MINIATURE NEONS: Wire ended long life neon
sultable direct wiring into equipment with
sppropriate serles resistor. (270K for Mains),
2/=, PILOT BULBS: Lilliput type. 6.5V 1W or
13/14v .75W, 1/7. 8tandard Round MES types,
first grade bulbs, as foliowa at 8d. ea.—2.5V .24,
35V .15A, 3.5V .3A, 4.5V .3A, 5V .18A, 6V
L0684, 6V .115A, 6.5V .15A, 6.5V _3A, 6.5V .45A,
8V .13A, 8V .24, 12V 1A, 12V 2.2W. Ao
avallable 20V .1A aud 24/28V 2.8W at 1/7.
FUSE HOLDERS: Panel mounting, for 1liin.
Fuses. Moulded body, 4/-; Miniature type, for
{in.  Fuses, alao 4/-, MULTICORE CABLE:
Btandard typee: 7/.0076 conductors covered by
.0%in. P.V.C. Whole tinned copper braided and
P.V.0. sheathed overall. Corcs individually
coloured. 4-way 2/-, 8.way 2/7, 12-way 3/6,
20-way 4/6, all per yard, Minlature type 71004
osondnctors corered .0lin, P.V.C,, otherwise
simbiar to above: 4.way 1/10. 6-way 2/8, 12-way
8/-, all per yard. MICRO SWITCHES: Amall
rellable switches. APDT eontacts, rated BA
950V A.C. Button type, 8/-, Lever type, 6/8,
50 OHM CO-AX CABLE: 1/5 per yard post paid.

Bend for our latest list—8d, post paid.

Torms of Businees: Oash with Order; 0.0.D. 3/-
axira. Postage artre, unless otherwise daoted,
wnder £3 torol valua,

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 7/3 per line or part
thereof, average five words to line,
mipnimum 2 lines. Box No, 1/- extra.
Advertisements must be prepaid and

addressed o Advertisement
Manager, ‘‘Practical Wireless,™
Tower House, Southampton St.,

London W.C.2,

RECEIVERS & COMPONENTS

(continued)

At POST-FREE BARGAINS. Guaran-
teed Secondhand set Tested Valves:
EF80, EB91., 10F1 9d. each, 3 for 1/6;
163 2/-; 3 tor 6/-; PZ30,
PY81, . PL33 3/6;
PY80, PY82, PCF80 4/-;
B36. Py3l, U2s!. U282 20Pl,
EBC4!, ECC8!. EC
, U31. UB4l. UF4l.
, UL44, UL46, UY4l, 6CI13.
6L20, 20L1 5/-; 30P4, BH3IKU, }
PL36, UUT 7/-, Thousands of Valves
tn stock, including obsolete types. Ex-
Service. reclaimed and all new B,V.A.
types and makes. Al RADIO COM-
PONENTS, 14 The Borough, Canter-
bury, Kent.

EXCEPTIONAL VALUE: Picture
Tu brand new, Mazda 9in.,
. Muilard 18in., AW47-80/91,
Mullard 23in., AW59/90.
ecarriage (lnsured) pald. 12
guarantee. Note: All brand
new. We also supply most other
sizes completely regunned at £4/17/86,
guaranteed 12 months. TOMLINS, 156
lewisham Way, New OCross, SEl4.
TID 3857.

(Brand New)

No. 52

AMATEUR SHIPPING BROADCAST

Magnificent 10 Vaive RRecelver, 3 wave
band 1.75-18Mc/s. (19-170 metres). with 3
valve Xtal callbrator, speaker and phone
outputs, complete for 230/240 AC mains or
12V DC. Fully tested before dispatch.
BRAND NEW £12.19.6. Carr. £1.

W,S. No. 19 Mk. 3 TxRc., 2-8Mc/s. with
economy power pack 12/24V DC. Excellent
condition, 80/-, carr. 25/-. Set only 55/-
carr. 15/-, all parts available.
COMMAND RECEIVERS, BC454-B (3-
6Macis.), BC455-B (6-9.1Mc/s.) each at 90/,
post 5/-. BRAND NEW,

ROTARY TFTRANSFORMERS, 12V DC
{nput. 300V, 120mA _output, note size only
4§ x 2in.. 15/-, post 2/6.

MOVING CO:ZL H/phones. RIRAND NEW,
Chamois padded with lead and jack plus.
15/8, post 2/-.

NET of VALVES for 52 recelver, 13 in ali
with vibrator, 12/8. post 2/8, Ditto for No. 19
sot including 807, 22/8, post 2/6.

HRO I G PACKS. 115/200V AC.
25/-, NEW 35/-, post 5/~
Many other bargains.

" List 64. Stamp
inqulrtes.
A. J. THOMPSON
PRILING LODGIE
CODICOTE, HITCHIN, HERTS,

Phone: Codicote 242,

MARCONI CANADIAN RECEIVER

October, 1963

RECEIVERS & COMPONENTS

(continued)

¢ HEATHKITS ** can now be seen la
London and purchased on easy terma.
Free brochure. DIRECT TV REPLACE-
MENTS LTD.. Dept. PW7/9, 126
Hamilton Road, West Norwood. SE27,
GIPsy Hill 6166.

RECEIVERS

MARCONI B28/CRI00. Good working
order and condition. €18.10.0, carriage £I.
R1132, 100 to 120 Mefs. 10 valve superher,
ideal for '‘Satelite” reception on 108 Mc/s.
Good, clean condition, £4.10.0, carr. 1276,
CANADIAN MARCONI 52.
and working, €5.10.0, carriage £I.
Po,wer Unit ZE1l, for above, £2, carr.
101-,

VHF Superhet. Ex-Police, approx.
80 to 90 Mc/s, built-in power unit and
6in. speaker, £3 ONLY, carriage paid.
No circuit available.

G.W.M. RADIO LIMITED

40/42 PORTLAND ROAD
WORTHING, SUSSEX.

Tested

¢ TELECOMM ” v.h.f-am., Monitor
Receivers, fully transistorised, Type
TVR, weight 3lbs. Two models B0/
90Mc/s also 80/100Mc/s.
A COMMUN

Brand aew,
£30. RADIO ICATIONS
COMPANY, Crewkerne,

Somerset.
RESISTORS, brand new assorted
values wattages, 3/6 50, 5/8 100, 50/-
pald. BROAD

. ‘The Haven, Stodmarsb
Road, Canterbury, Kent.

DATA TRANSISTOR
POCKET KITS

NO SOLDERING OR
DRILLING, COMPLETELY
SELF CONTAINED

NO AERIAL REQUIRED - MEDIUM
& LONG WAVE - ASSEMBLY TOOL
PROVIDED - CAN BE BUILT BY
ANYONE

DATA 85
& BEMI-
CONDUCTORB
3 RTAGES
MOVING COIL
SPEAKER
P.P.2/9
50/‘ extra.
Battery 2/3extra.

8t x 3 x 1{in.

DATA 427. 4 TRANSISTORS, 2 65 =
DIODES. 7 RTAGES. MOVING COIL l
SPEAKER

Battery 3/3 extra. P.P. 2/ extra.

All Parts Supplied Separately

“DATROLA" transistor ELECTRONIC ORGAN
2 ootave. Complete and readys to piay, with ib-
structions and music. dize 144 x Sin.

£5.19.6 vostfroe.

DATA ELECTRONICS LTD.

6 HILLSIDE GDNS,, EDGWARE,
Middlesex
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RECEIVERS & COMPONENTS

{continued}

E. R. NICHOLLS

No. T BUMPER PARCEL

100 Assorted Resistors.
50 Assorted Condensers.
15in. 3 ohm Elac Speaker.
1 Isolating Transformer.
4 Terminal Blocks.
2 Rotary Toggle Switches,
1Small Chassis containing 60 com-

ponents.
2 Westectors.
2 Thermjstors.
100 Cartridge Fuses.

No. 2 BUMPER PARCEL

1 Pair Test Prods. retractable with [
leads and spar
17 x 4in. 3 ohm Spesker.
6 Assorted Valves.
8 Assorted Pocenr.lomet.ers.
6 Assorted Valve Bas
2 5-way Plugs and Socket,s with leads.
4 Mixed Plugs or Sockets,
100 Cartridge Fuses.
1 Inductance Variometer.

One for 20/- Post Free, or any two
parceis 35/~ Post Free.

207t. Steel Telescopic Mast, 50/-
High Stab Resistors 6d. each.

List now ready for Paper BRlock
(,oudensers Vaives, Oscillators, Test
Sets. A.E. Please.

ARS8 Jack Sockets with Isolating

Switching. 4/-.

Crystal Adaptors, 1/8.

i amp Cartridge Fuses, 5/- per 100.
D.P. D.T. Torxle Switches, 3 amp, 2/6;

5 a 3/8.

Muirhead 500 F fixed condenser at
b6 kV working, 2/8.

Red Begels for Panel Lambps, 1/~ doz.

Cyldon 500 + 500pF Tuners, 2/~

Assorted Instrument Knobs. 5/~ doz,

3 assorted Thermistors, 7/6.

Plessey 25-way Plug and Socket ex
new unit, 5/- p

Low Loss B.C. Lockmg Coax Plug and

Socket, 3/- pr.

EX T.V. YALVES.
MONEY BACK GUARANTEE
ECL80, EY86, PCCs4, PCF80, PLB81,

PY8l, all at 5/- each.
Paper Block Condenser., 4 mFds at

volts, 4/6.
MlxedﬁINew Resist,ors 1 watt, ¢ watt,
Transisscors 00201 A.LD. Tested. 100%,

eac,
Tantalum Casta.net, Sub Min, Dise
Capacitor, 50 mFd—at 70 volts
working, 8/- each.

Copper Laminate Board., single or
double sided, §/- per sq. {t. cut to
your size.

Electro methods printed circuit con-
nectors, 31-way, 4/6. Gold-plated
contacts, Other sizes in stock.

19 Set Variometer, 5/-.

Special 0.5 ohm w.w. Resistor Sub
Min. €d. each.

Contract clearance of Speakers. 3 ohm
P.M. 5in. 5/-, 6in. 6/-, x 4in.
7/-, Bin. 8/, 10in. 14/6.

TRADE ENQUIRIES WELCOME FOR
ANY ITEMS ABOVE.

Mali Orders and Retail Shop:
46 LOWFIELD ROAD,
oft SHAW HEATH
STOCKPORT, CHESHIRE

FOR SALE

ExcEPTIONAL Tr.msi stor Portable
‘Tupe Recorder, value £6/19/6, com-
plefe with crystal microphone, ear-
phone, spools, tape, batteries, lastruc-
tions, presentation box (extra tapes
100fL 4/6). Ideal gift. £6/19/6. Satis-
taction guaranceed. Postage. packing
2/6. TOMLINS, 156 Lewisham Way,
New Cross bEM

FOR SALE
(continued)

Receiver Type R220. Malns lnput,
stabllised power supply. Made by
Marconi. Crystal controlled 14 valve
set. Instructions for simple modifica~
tions and circuit with set.

ALL THIS FOR £3.10.0, post pald.

AMATEUR LIGENGE Morse Course,
The new Rhythm Method of teaching
takes the drudgery out of learnin%
Morse and is the quickest kaoown!
For full explanatory booklet. 6d.
stamp G3CHS, 45 Green Lane. Purley,
Surrey.

LOWEST PRICES — HIGHEST
GRADES — ALL FULLY
GUARANTEED

OUR LATEST SCOOP A.E.l
X U6l Silicon Diode Rectifiers %

Size of a fag end. 350 mA, only 5/-

each. 50/- doz, Limited Stocks.

Diodes GEC, GEX94{/2 or MAZDA

Sub. Min. XD20l only 9d. each,
6/- doz.

MULLARD TRANSISTORS
OC44, OC45, OC8I, OC8ID, 3/6 each,
36/. doz. O©OCI70, OCI7i, 4/- each.
44/- doz. ©C26, OC35, 12/« each,

1307+ doz.

Sub. Min. LLFS. (3) 4+ Osc. Coil
460/475 Kc, 10/- set.

MAZDA TRANSISTORS
XB103, XA102, XAl12, 2/- ea., 20/- doz.
Red Spot Audio or White Spot R.F.
ile ea., 10/- doz. XCl41 11 watt Audio

6/~ cach, é4'e doz.
1,001 Other Snips. S.A.E, List
UNBRANDED MAZDA TRAN-
SISTORS, XAIl02, XAll2, XBi03,
XBI13, 1/3 each, 12/- doz.

B. W. CURSONS

78 Broad Street, Canterbury
Kent.

FOR SALE. Hundreds copies pre and
post war  Practical Wireless ** etc.
Box No. 50.

FOR SALE R1155L, new valves, good
condition £6. Also Power Pack £3.
W. ILEY. Riverside Cottage, Bolingey,
Perranporth.

RED SPOTS 1/6, White 1/8, Mullard
0OC44 5/3, OC45 5/6, OC71 3/9, OCT3
5/3, OC81 5/., OC170 5/9, OCl171 B/,
postage exbra Transistor Notes 1/-,

E. SUPPLIES, 8 Granville Street,
&hemeld 20

SPECIAL OFFERS — No INTEREST TERMS

GARRARD Autoslim Changer Cash £7.17.0
or 16/- dpt. and 1% pymts of 11/9 mom.hly

GARRARD AT6/EV26A £12.5.5
or 25/5 dpt. and 12 pymts. of 18/4 mom.hly.
ARMSTRONG AF2 h 221.4.0

or 42/- dpt. and u pymts. of 31[10 monthly.
ARMSTRONG 8tereo 55 ‘ash ££9.18.0
or 68/- dpt. and 12 pymts. of 44/11 monthly.
AL, STAHPORD Ltd. (Dep( Gaz29)
hone: BHO &

28 wnYmoU’m TEBRACE Loml l.l.
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ON STOCK NOW #&00,000 High Stab
Resistors. ERIE, 10 ohms 0 1 meg
insulated iw, iw, 1, 2, 5%. Welwyn iw,
tw, L2 5%. 10 ohms to 10 meg. Example
i or ¢w Welwyn 5% 6d., 2% $8d., 1% 1J-.
Every order of 8 resistors packed in &
linen finish component storage box wlt.h
'Ibcomparnments. 12 resistors 2 boxes,
etc.

SPECIAL OFFER SubMin. Coax Plug
and Socket. made by M.E.C.. 4/8
also other Items 1nclude ‘Adaptors,
Connectors, Junctions, Elbow Pluga,
all by M.E.C.

Complete list on application,

Type 55 Power Pack. Stabilised Mains
Inbut. Outputs below.
+200 volts at 120 mA, stabilised. DC H.T.
—120 volts at 15 mA, stabilised, DC Blaa
4.25 volts at 3 amp, 5 volts at 2 amp.
6.456 volts at 18 amp, 115 volts + 115 volta.
980/~ SEND FOR FURTHER DETAILS.

BREAKDOWN UNITS
Transmitter Receiver Control Box
containing 7 {nstrument knobs, 4 toggls
switches, 3 rot.ary switches, 20 small
potentiometers, Plessey Sockets,
cases rough Dk sor e 0.K.
@/- each, post pald or for 10/-.

Control Box Type 725. New in Sealed
Boxes. Contalning 5 Dble. Throw Dble.
Pole Toggle Switches, 1 Low Voliage
Reversing Motor with Reduction Gear
Train. 3 Potentiometers with Muirhesd
Control Knobs, 2 Sealed Relays, 1 Meter
Water Switch, 1 pair Min. Plug and
Socket, in smart Alloy case, 25/~
post paild.

Control Box for Photo Flash, Mk. 11
containing 4 Toggle Switches, 2 Pane
Lamps, 1 ll-way 5-bank Wafer Switch,
2 Digital Counters. Electro magnetic
0 to 99 with 100 ohm coil, 4 Press-buttan
Switchbes, etc. 18/-, post pald.

Fiiter Unit, Type 504. New, boxed in smart
alloy case. Setable from 34 Mc/s to 88 Mo/s,
with 6 Digit Counter. Compiete Unit, 11/8,
post paid.

MISCELLANEOUS

Diamond H Sealed Relay. 150 ohms. 4 pole
double throw, 5/6. 115 voit AC Relay. P.O.
Type H.D. 4 make 7 break, 7/8. Chrome
handles 6in., 4/- pr; 4iin., 3/ pr.; 16}iD.,
10/~ pr.

Mixed Valve Bases. 5/- for 24, includes
latest PTFE types. Perspex 360 degcee scale
é(‘)nn. ciia XZI“n 4/8. Perspex D Uiin.

a. x iin.,

Government Valves, KT33C 3/-, EB34 1/8,

6J5 8/-. 6J7 4j-, 6SNT /-, 6X5 bi~, 807 6/-,
G233 3/-, 12E1 6/~ 524G bj-, BACT 4/= GTIC
4/-, 6AM6 1/6. All Post I'ree.

Capacitors. Plessmin. ,2 mFd, .25 mFd.
100" volts, 2/- each. Plessey Tantal

5 mFd at 6 volt, 1/8: 10 mFd at 150 volr. 2/-
each._Min. Paper Dielectric .01 mFd 150 8d.,
.01 mFd’at 400 1/- each. Lead through capa-
citor, 1000 pF 750 volts, 1/6.

Latest Type Panel Lamps. MES red bezel 1/6
Arco Electric Panel Indicator Lamps, r
clear, amber, 4/6.

E. R. NICHOLLS

Malil Order and Retail Sbhop:

46 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT
CHESHIRE.
e
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(continued)

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

WANTED

(continued)

GUITAR AMPLIFIERS
WITH TREMOLO

Hi Fi I5 watts.
Valves ECC83,
ECC83, ECF82,
EL84, EL84,
EZ8I. Four iack
inputs. Six con-
trols: two vol-
ume, bass, treble,
tremolo speed,
depth. Remote
3 and IS ohm outputs. Real value.
Similar 30 watt.

lug.
&l( £8, ready built £11.
Vaives ECC83, ECCB83, ECF82, EL84, ELB4,

EL84, ELB4, EZ8{. Kit €11, ready built £|4.
Similar twin input less tremolo 15 wate
(illust.). Kit €6.10.0, ready built £9. 30
watt, Kit £9.10,0, ready buile £12.
Add carr. 7/6 any amplifier.
Send ior free leaflet.

STROUD AUDIO
Bath Road, Stroud, Glos.

250 *12. bRAwsn UNITS », New,
€X-WOLKS. 4/15/-, carriagé paid
(mainland). Each drawer 5}in. wide.

3in. high, 10in. long. Stove enamel-
led green, heavy gau% perfect steel.
12 d.lvidera tree ata og'ue t'Ir‘le)e

ﬁ fe Steelwork.s Heywood Lanca ’

240~ELECTRIC POWERamIZES

A PROMPT CASH OFFER for your
surplus brand new_  Valves and
Transistors. R.H.S.,, Beverley House,
Mannville Terrace, Bradford 7.

WANTED: TEST GEAR, Meters,
Valves. Components, Communication
Sets, Amplifiers. Letters only. HUG-
GETT'S LTD., 2-4 Pawson's Road,
West Croydon, Surrey

WANTED: NEW VALVES and Tran-
sistors, any quantity. S. N. WILLETS.
43 Spon Lane, West Bromwich, Staffs.
Tel.: WES 2392.

NEW VALVES WANTED
Any type, any quantity
GCASH PAID

R.S.T. Valve Mail Order Co.,
211A Streatham Road
Mitcham, Surrey
Telephone: MITCHAM 6202

MISCELLANEOUS

KiTS BUILT, repairs, alignment.
S.A.E. Leaflet for details. KINDER,
6 Hooker Road, Heartsease, Norwich,
Norfolk.

mmw from 12 = CAR BATTERY
" AMERICAN DYNAMOTOR UNIT

YOUR KIT—Amplifler, Radlo.
professionally assembled,

tested. Moderate charges. Prompt
atientton. Write to M. JOHNSON.
Ivy Cottage, Astwood Bk., Redditch.

ete.,
wired.

MENT. gi165
= wondurial resalts. Prics ONLY £ 8 « tcamiage.
Sead stamped eavelepe tur il ifastrated dntatis

READY BUILT KITS: Mercury 6 and
Contessa £11; Sprite, Pandora. 6 gns.;
Capri  £8/10/-; Good Companions
9 gns. and £10/5/-; “P.W.6" B gns.;

FANTASTIC
SUMMER OFFER!

ELECTRIC
SOLDERING IRON

Lightwelght, but robust ﬂrm
Pistol Grip handle. 240 v. A.C.
8olid copper bit. Complet,e
with 4ift. twin flex lead and
2-pin plug. Indispensable for
every home handyman. A
poon To model makers and a
necessity for every wireless
enthusiast. Offered to you at
new amazing Dprice.

P.&P. -
C. H. SERVICE, Dept. P.W.

Lusted Hall Lane, Tatsfleld, Kent.

WANTED

WANTED
VALVES ONLY

Must be new and boxed
Payment by return.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

Scala 7 gns.; Milan £8; guaranteed.

Two PP3 type batterles 3/11, List 3d.
Quick, post free delivery. M. L.
COLTON. 21 Maplewood Dr.. B’pool.

ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Constructional data
available—full circuits, drawings and
notes! It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can play
Classics and Swing.
Write NOW for free leaflet and further
details to C. & S., 2) Maude Street,
Darlington, Durham. Send 2id. stamp.

AERIALS
MARCONI CO!L AERIAL TUNING
SYSTEM
Last few of these poplar aerlal
matching unilts, containing 140ft

drum of copper aerial wire and in-
suiators feeding into a tunable
matching unit, enabling your TX or
RX to work to its best efficiency,
originally us°d for the 52 TX-RX.
LAST FEW NOW ONLY 27/6 carr. 5/-.
19 SET PARTS. all brand new. J. T.
SUPPLY receiver power supply Kkit.
200-50 mains to 275V d.c. and 12V
LT, choke smoothed, lead and con-
nector to sei, 45/-, p.p. 5/-. GCGON-
NECTORS 12-12 pin (long) 8/6, short
lead 6/-, 12 pin plug and flex 5/,
6-6 pin (long) 5/-, 6 pin and flex 3/6

post tong 1/6. others 9d. GONTROL
BOX 6/-, Mk 2 improved date double
type 8/6, p.p. 1/6. Mic and Phone
head.set, 17/6 p.D. 6.

0 . SUPPLY,
Dept. N, 150 MEADOW LANE, LEEDS.
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October, 1963

SOUND RECORDINGS
Recording Tape,
top brand, 53in, 1,200ft 19/6; 7in,,
2.400ft D P, 28/6, P, and p. 1/6 per
spool. Bargains in all sizes. S.A.E.
for list. E. C. KINGSLEY AND CO..
132 Tottenham Court Road, London
W1. EUSton 6500.

SERVICE SHEETS

SERVIGE SHEETS, Radio and Tele-
vision, 3/6, post pad VEST AND
EMERY, 17 Hallgarth Street, Durham.
SERVICE SHEETS, also Current and
Obsolete Valves for sale. JOHN
GILBERT TELEVISION, 1b Shep-

herd’'s Bush Road, London_ Wiz,
Phone: SHE 8441,
SERVICE SHEETS: Radlo, ’I‘V 5,000

models. List 1/~ S.A.E. ingulirles,
TELRAY, 11 Maudland Bank. Preston,
SERVIGE SHEETS, Radio and
4/- ea List - All

dlspacched on dav received.

Manuals for sale and hire.
S A.E. please. SULTAN RADIO. 29
Church Road, Tunbridge Wells, Kent.

WHY TOLERATE DELAY when we
can supply your Radio or TV Service
Sheet by return of post at 4/- each,
plus postage. List 2/-. S.A.E. with
inquiries. please, Mail orders only to
S.P. DISTRIBUTORS, 44 Old Bond
Street, London W1.

TRADE SERVICE SHEETS offered
by retired emngineer. If I haven't got
it you won’t get it. All 4/- each by
return. Please Include large S.A.E.
Mail orders only. ETIZIO
Merrion Avenue, Stanmore, Middx.

FAULT-FINDING FILES showing
common faults that each receiver is
prone to and other useful servicing
information 2/. each, Mall orders
only. S.P. DISTRIBUTORS, 44 Old
Bond Street, London Wl1.

Service Sheets for all TV,
Radio. including Tramsistors. Tape
Recorders, Echo Units, Amplifiers,
Record Players and Autochangers
etc, also various domestic appliances.
List 1/- S.A.E. Mail_order only,
SUN ELECTRICAL__SERVICES, 33
St. Georges Road, Hastings. .

S.E.S,

SERVICE SHEETS for all makes of
Radio and TV. 1925-1963. Prices from
1/- with free fault-finding guide.
S.A.E. enquiries. Catalogue of 6.000
models 1/6. 125 Radio/TV sheets
covering many popular models 21/-
Valves, modern aad obsolete. Radlo/
TV books. S.A.E. lists. HAMILTON
gADIO, Western Road, St. Leonards,
ussex.

METAL WORK

types cabinets,
to your specifica-
METALWORKS
Loughborough.

METALWORK. All
chassis, racks, etc..
tions. PHILPOTT'S
LTD., Chapman St..

Cases, Chassis, Frames, etc., anything
in metal. Send your drawing for quota~
tion. ’'One-off’s’ with pleasure.

Stove enamelled any professional finish.
Steel Shelving, Drawer Units, etc.

Moss Watson

40 MOUNT PLEASANT STREET
OLDHAM, LANCS. MAIN 9400
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SITUATIONS VACANT

PUBLIC SCHOOL MAN under 25
required as Trunee for_ Electron:c
and or Mechanical Englineering
design and development work on
machines to make fibreglass products.
Starting salary 4£936. Write giving
details of education, interests and
experience (0 FIBRELITE uUs-
ES, Trafford Hal.,, Chester.

CITY AND GUILDS (Electrical, etc.}
on ' no pass—no fee ' lerms. Over
85% successes, For details of Electiri-
cal Engineering, Applied Electronics,
Automation, e:c., send for our 148
aIge handbook, free and post free.

T, (Dept. 242A), 29 Wright's
Lane, Loadon, W8.
TY AND RADIO, A M.Brit.1L.RE,,

City and Gullds, R.T.EB. Cert., etc.,
on ‘““No pass—no fee' terms. Over
95% successes. For details of exams.
courses (including practical
apparatus) in all branches of Radio,
and Eiectronics, write for 148-
page handbook—free. B.I.ET. (Dept.
242G), 29 Wright's Lane, London. W8,

A.M.Brit.I.R.E., City
E.. etc.. brings h.gh
pay and security. '"No pass—no pay'
terms. Over 95% successes, For
details of exams. and courscs in ail
branohes of Englneerln% Bullding,
Electronies, etc. write for 148-page
handbook—free. BI.E.T. (Depl. 242B),
29 Wright's Lane, London, W8.

A.M.1,Megh.E.,
and Gullds, G.

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from that great book ™ The
Principles of TV Receiver Servicing '
10/6 all book houses and radio whole’
sa.ers. If not in stock from Secretary,
I.P.R.E.. 32 Kidmore Road, Caver-
sham, Reading, Berks.

COURSES

CITY AND COUNTY OF BRISTOL
EDUCATION COMMITTEE

ERISTOL TECHNICAL COLLECE
Principal: E. Poole, B.8¢. (Eng.), M.I.Mech.E.
M.1.Prod.E.

SCHOO!L. OF
MARINE RADIO AND RADAR

Senior Lecturer. F. E. Barltrop
(ex. A.3.T. Hamble)

MARINE RADIO OFFICERS

A full-time course for prospective Radio
Officers in the Merchant Navy, leading to the
2nd and st class P.M.G. Certificates, and the
M.O.T. Radar Maintenance Certificate, is
provided, and entry mayhemadeln.}muary,
May and September ol eacn vear.

Fee!
Under 18 years of age: £2 per College year.

Over 18 years of age: information {rom
Regigtrar.

A six-week Course of Pre-Sea Training is
also held, and entry is normally on com-
pletion of the Radar Course.

For further particulars apply:

Registrar, Bristol Tochnmul
Ashley Down, Hr ol
Please quote ref.: PW

College,

EDUCATIONAL

BECOME “ TECHNICALLY QUALI-
FIED " in your spare time. Guaran-
teed Diploma and Exam., Home-study
Courses in Radio, TV Serviclng and
Maitenance, T City and

Guilds, etc ng% mforma.mve 120-
page Guid E.

COLLEGE (Dept 363). 148 Holborn,
London EC1.

EDUCATIONAL

(continued )

Hadio
Teolevision
& Fleectronies

Learn at home with the world’s

largest home study organisa-

tion, Brit.l.R.E.; City & Guilds;

P.M.G.’s certs,, etc. Also Prac-

tical Courses with equipment,
All books supplied.

Write for FREE prospectus
stating subjects to

I.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London, S.W.II

THE Incorporated Practitioners ino
Radio and E.ectronics (I.P.R.E.) Ltd.
Membership Conditions booklet 1/,
Sample copy of I.P.R.E. Official
Journal 2/- post free. Secretary. 32
gxdkn;ore Road, Caversham, Reading.
er

X

DON'T FUMBLE
with  Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Way.

The Dryden School of
UNDERSTANDABLE MATHEMATICS

B 1IFI0 Dryden Chambers, Oxford
St., London, W.I,

—b + Vp2_ga¢
2a

Ist lesson
and details

FREE

]
Name. ™
ﬁ Address =

Iﬂﬂlllﬂ[.ﬂﬂnﬂﬁﬂllm

RADIO OFFICERS see the world.
Immediate sea-gowig appointnients.
Our many recent successes provide
additfonal tralnee vacancies during
1963. Day and boarding students.
QGrants and Scholarships available.
Stamp for prospectus. IRELESS
COLLBEGE, Colwyn B.ay.

By repairing Radio and
TV Bets az a Job or as a
spare time business, OQOur
practical course will show
you the way. No previous
experieuce 18  required.

SEND FOR
FREE BOOK

TODAY!

RADIOSTRUCTOR

Dept. G77 READING, BERKS
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'HAVE YOU EVER

SEEN T.V. TROUBLES?

“Pin-Point T.V. Troubles in 10
we mean! Thousands of Practical
Television readers already own and use
Troubles every day. Designed for use by
amateur or expert, this amazingly practical
manual shows you how t.o find the trouble in
any T.V, oircuit FAST !

A simple cross-index tells vou where
you'll hnd cause of trouble, handy check
charts then help you accurately locate
the EXACT trouble spot! You will elimi-
nate hours of aggravation, cut out wasie
time, because this new Coyne system will
help you get right down to the heart of
the trouble in minutes,

Over 700 trouble spots are covered in the
340 cross-index pages. Included are 50 time
saving check charts as well as 290 dfagrams
and photos together with explanations of
circuits and designs.

YOU CAN USE THIS BOOK RIGHT ON
THIHE JOB-NO NEED TO MEMORIZE !

This Pin-Point Book was designed espec-
ially for on-the-job trouble shooting. You
simply turn to the indexed section. locate
the circuit description and check-charts,
and in minutes you have the trouble spot
located and ready for repair.

NO  COMPLICATED THEORY OR
MATHEMATICS. Just practical circuit
description, service methods and trouble
shooting techniques to help you make
faster t.v, repairs.

EVEN AN EXPERT CAN SAVE TIME
BY USING “T.V. TROUBLES”
Here Is 8 way to reduce “thinking time".

All the Jogical reasons for each probiem
are stated in black and white—you use
your skill to take it froimn there !

Don't miss out any longer. Time wasted
now locating t.v. faults could be saved by
Quigk roference to this lightning fast t.v,
problem answer book. Send for your trisl
copy now, then when you decide to Keep it
(8E we are sure you will), pay only 5/~ per
week until completed.

The price? Only 38/6 plus postage.
FREE ELECTRONIC DATA HAND-
BOOK WITH EVERY ORDER
IRONCLAD GUARANTEE

1

This book must be able to earn you more
than Its cost within two weeks or your
money retunded!

FREE TRIAL OFFER!

TERLIS ONLY - PER WEEK !

To SIM-TECH TECHNICAL BOOKS
Dept. WTTI
West End, Southampton, Hants.

Please send "T.V. Troubles” for a full seven
daye’ free trial. If not delighted 1 may return the
manual, post paid, without further obligation ou
my part. Otherwise I will pay cash or 5/- weekly
until paid. (No extra for interest if paid regularly.)

{] Tick here if enclosing full price (we pay
postage). Bame 7-day money back guarantee.
Postage charges 1/6 extra. Overseas customers
Please send full amount (including Ireiand).

Name . .01,..

mreenecscnnes

ATATEAE o 0wty uis oinlalsTaigialsln o o[sle o aTelals o/oipls/e o /s/s o s B
L R TR T T PR P

Coubty,eovsvasaaisesn

ClY.iiiinenronceronoges
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FANTASTIC BARGAINS IN
BRAND NEW GUARANTEED

ELECTROLYTICS

BY FAMOUS BRITISH MAKERS

Every constructor must have first-class
electrolytic capacitors to work with. A
terrific bulk-purchase by Bear Hudson
buyers enables us to offer these by
Plessey, T.C.C., Hunts, C.C.L., etc,, etc.,
at less than half price. Two years’
guarantee. From | mFd to 6000 mFd,
[ to 1000 volts D.C. working. Typical
value—848 mFd, 500v. D.C., list
12/-, our price 4'6.
Send for list. Orders over 20/- post free.
Under, add 6d. for each 5/~ for postage.

SPECIAL CONSTRUCTORS 35
PARCEL - £10 VALUE FOR /

In assorted useful values.
m Another bargain bombshell from
BEAR HUDSON, LTD.

63 GOLDHAWK RD, SHEPHERD’S BUSH, London, W.I2
Next to Goldhawk Rd. Stn. Metro. @ Open all day Sat.
Phone: SHE 2581 and 4794

COMMUNICATION RECETVET R mey
(Rloﬂ/s\loD Covers 60 Kkc/s-30 Mc/s in 6 b-'m.l-,. 11 valves
2R.F.and 3 LLF. stages. Crystal gate, B.F.O,, ¢Lr. Heady {ar
2007250 volt a.C. mains, 2k watts output for 30 Spemier. Hi Al L)
NEW, in original packing. £35, carr. £2 $.A.E. bur Llu=izoied

details,
HRO SENIOR RECEIVERS. Complete with 9 coils, £17.10.0.
S.A.E. for full details.

PCR-3 RECEIVERS. 3-wave bands. medium wave and 2
short wave, trom 120-13 metres. Good condition. tested 8 gns.
Carr. 10/-. A.C. mains internal power supply £2 extra.

SILICON RECTIFIERS. Type 1IEA2 (4 x tin.) will handie 250 volts
at up to 500 mA. Replaces anv TV metal rectifier, 7/6.

MOVING COIL PHONES. Finest quality Canadian with
Chamois ear muffs and leather-covered headband. With lead
and Jack plug. Nolse excludlng. supremely comfortable,
BRAND NEW ._..... 2218, post 1/6

AVO WIDE RANGE SIGNAL GENERATORS. Six turret oper-
ated ranges covering 50 Kc/s to 80 Mc/s. For use on standard A.C.
mains. Packed in original transit cases with accessories. Post-war
type in new condition. £15.

Carriage 10/-. REAL BARGAIN.

RECEPTION SETS R220/R22. Consists of TWO identical
receivers in one cabinet. EACH receiver is com lete wlth 14
modern miniature valves (3 x 6AK5, EF9l, 3 x E

2 x 12AT7. Q870/20, EL9] and 5U4G) its OWN stabmsed AC mains
power supply a,nd speaker. Intended for reception of one fixed
frequency between 60-100 Mc/s according to crystal used but
ideal for modification to 72 Mc/s or 144 Mc/s. Price complete
£7.10.0 (Carr. £1) or Individual receivers (less cabinet)
£3.19.6 (Carr. 7/6). Circuit supplied.

AR
dually boxed original valves (14). 50/-. P. &

-88 SPARE VALVES. Complete set ofPBgleAND NEW indivi-

RCA AR-S8 SPEAKERS. 30 8in. P.M. speaker in heavy gauge
black crackled steel cabinet 11 x 10 x 6in., with rubber feet. A
SUPER QUALITY unit. BRAND NEW. for ONLY 85/-. P.&P. 5/-.

AR-88 VIBRATOR PACKS. For 6 v. oberation. Complete with
wl;ibgzaft’orsand 0Z4 rectifier. BRAND NEW in original cartons, 17/8.
3 . 5/~

MULTIMETER SPECIAL MODEL CT-500. 20,000Q/V.
DC volts: 0 to 2,5-10-50-250-500-5,000 (20K Q/V). AC volts: 0 to
10-50-250-500-1,000 (10K ©/V). DC Current: 0 to 50iA, 5 mA,
50mA, 500mA. RESISTANCE: 0 to 12K 0, 120K @, 1.2M Q, 12M Q.
Mid scale 60, 600, 6K, 60K ohms. Decibels —20 to +62. In neat
moulded case 5% x 3t x 1#in., with leather carrying handle, com-
pléete with batteries, leads and instructions. BRAND NEW.
Fully guaranteed, 95/-. P. & P. 2/6.

YALVE

CHARLES BRITAIN (RADIO) LTD.

1l UPPER SAINT MARTINS LANE, LONDON, W.C.2
TEMple Bar 0545

SAME DAY SERVICE

Shop Hours 9-6 p.m. (3-1 p.m. Thursday).
Open all day Saturday.

LEARN ELECTRONICS

READERS RADIO

24 COLBERG PLACE, STAMFORD HILL
STA. 4587

NEW! TESTED! GUARANTEED! BY BUILDING
SETS  1F5,155,1T4 354, 0V4. DAF9L, DF9L. DK9L, DL92 DL94 .. Set of 4 for 17/, by 1. Schroeder.
DAF96, DF96, DKD6. DL for 25/8 EASY-TO-BUILD PROJECTS
T GUIGT /9 | 185BT 19/6 cCss 3 YT 5/ e B Chassis for experiments no-tube
- 5 - no- r b trane-
iDs- /6 | 6V6G  3/11 | AC/TH1 19/8 | ECF80  7/- | MX40 13/6 | UT8 aj: Mo GEIy Lo, £ AL ¢l BT
H5GT 8/6 | BV6GT 6/6 | AZl 7/6 | ECF82 %/9 | NI18 7/~ | U191 114- ind Shortwave recei b
NSGT 8/9 | 6X4 4/- | B36 5/~ CH35 6/6 | N37 10/- | U281 9/6 cast a Oftwav eiver,
B/- | 6X5GT 6/9 | CBL1 12/ CH42 8/3 | PC95 9/- | U282 14/6 transistor short-wave receiver. 3
S5 4/~ | 6/30L.2 8/6 9/6 | ECH8L 86/9 8/6 | U201 - transistor pocket radio. Simple
1T4 3/~ B 8/- | CY1 12/6 | ECL80 6/3 PCC84 6/3 | U301 12/6 stereo amplifier.  Antennas and
3A5 *  8/9 | 7C5 19 Y31 5/9 CL82 7/8 | PCCBS  47/6 01 . lighting arresters. | long-wave and
304 5/9 | 7C6 716 | DAC32 8/6 | ECL86 9/- | PCC83  g/- | UABC80 5/9 ers. 2
38 5/~ | THT 5/9 | DAFSL 4/- | EFS7TA  6/- | PCF80  5/9 AF42 - short-wave coils.
4 787 9/- | DAF9% 6/6 F39 3/9 | PCF82  6/9 | UBC4lL 6/1 270-, Postage 1/s.
Vi 48| Td g Bew ge)Eee i) iGm 8 GRR 7 ———
-1 ) 7 7
Viar o) 13/~ | DFOL  3/- | EFi2  5/9 | PCL83  9/- [ UBL2L 13/ WIRELESS SERVICING MANUAL
Z4G 8/9 | 10LD11 10/9 | DF96 6/6 | EF80 4/3 | PCL84  5/- | UCH2 7! by W. T. Cocking. New 10th Ed.
ALS - 4/9 | DH76 4/3 | EF85 5{- | PCLS8! g8/6 | UCCs84 9/ 25/-, Postage /3.

6 . 3/3 | 12AT™7 4/3 | DH77  4/9 | EF8s  8/9 1 Ucess 6/ PIN-POINT TRANSISTOR.
AQs , - | 12AU7 4/9 | DK32  9/- | EF89 4/ | PENS6C 8- | UCF80 10/ TROUBLES IN 12 MINUTES,
ATS ' 49 | 12AX7  4/9 | DKOL b/ | EF9l 313 ucHe " by L. E. Garaer Ir. 4716. P i3
BA6 /3 | 12k7GT 4/3 | DK92  6/9 2/6 | PL81  7/6 | UCH8L 7/ y L. E. Garner Ir. 47/6. Postage 1/3.
BES /3 | 12K8GT 8/9 | DK% 7/- | EF184 8/9 | PL82  5/6 | UCL82 8/ ELEMENTARY TELECOMMUNI-
6BGEG 13/6 | 12Q7GT 4/3 | DL33  7/3 | EL33  7/6 | PL83 5/6 | UCL83 10/ CATIONS EXAMINATION
6BH6 / DL 6/9 L4  7/9 | PL84  6/9 ; UF4l ki GUIDE, by W. T. Perkins. 17/6.
SR, ad | ilolud | BE | EDE gE) EG S0 B SRD reands
6CD 7 R
6F1 ! DLS6 8 M34 713 | PY32 9/- | UL4 10/ ’ RADIO VALVE DATA, 7th Ed.
6F13 /6 | 20p4  14/9 | EABCS80 6/- | EM80  6/9 | PY. 10/- | UL 9/ Compiled by *“WW". §/-, Postage 10d
6F14 /| 5 1 EAF42  8/- M81 7/9 | PY80 5/9 | UL84 8/ ’ THE AMATEUR RADIO HAND-
8F23 / 6/- | EBI1 o/~ | EM8s 8/3 | Pys1 5/9 | URIC 7/ BOOK, an RS.G.B. Pub. 34/
6K7G ! 25U4GT 10/6 33 5/- M85 9/3 | PY82 5/8 | UU7 8/ ’ Postage 2! -5.G.B. . .
6KIGT 4/ EBC41 7/3 | EM87  9/6 | PYs3 * 6/6 | U¥al 1V- ge 2/-.

8G 1/ 1 10/- 80 7/3 | EY51 8/- | R 17/- | UY4l  '5/8 UNDERSTANDING AMATEUR
6K8GT 7/9 | 30L15 10/3 EBF89 6/9 | EY88 6/~ | TH21C 1g2/6 | UY8  4/9 RADIO, by A.R.R.L. 18-, Postage
g]_,%% g 53/ - 10/~ EBL21 9/3 !EE:?A 'ﬂé TH233 135- ¥P4B 9/[6 3.

L " 5/6 | 30PL13 10/6 | ECC40 7/8 1 - P4 bi- NEW 1963 CATALOGUE /-,
€62 B | mAs 14i- | ECCBL 4/3 | EZ80  4/8 e 15| wie 4/- ocu
897G 419 | mregT 7o | ECCe2  4/9 | EZSL 418 | pa - wr ere
6SLIGT 5/ 35Z4GT 4/11 | ECC83 71- | KT32 518 U47 9/9 w729 14/- 0
6SNTGT 4/9 | 50L6GT 7/~ | ECC84  6/3 | KT6L  7/8 | Us0 z11 3/3

LONDON N.16

Post 6d. per valve

Any Parcel Insured
Against Damage in
Transit_6d. extra.
Any C.0.D

extr:

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Open 6 days 9-6 p.m.

extra.

Parcel 4/3
(Y
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D. & B. TELEVISION

(WIMBLEDON) LIMITED. PHONE: CHE 3955

131 & 131a, KINGSTON ROAD,
SOUTH WIMBLEDON, LONDON, S.W.19.
“COMPARE OUR PRICES WiTH ANF OTHERS"
For the FINEST BERVICE in the COUNTRY. We are open from § a,m. to

8 p.m.—1 p.m. on WEDNESDAYS, For auy iniormation or prolbiewms you have,
call or phone, we are alwags pledsed to help.

LINE OUTPUT TRANSFORMERS AND SCAN
COIL SPECIALISTS

ALL TYPES IN STOCK.
FERGUSON 992—994—996—998 L.0.P.T.e. BRAND NEW 27/6 each. P.P. 8/-,

PYE SCAN COILS and L.O.P.T.s. V4, VT4, V7, VI7.
working order 25/- each. P.P. 3/6

90° SCAN COILS BRAND NEW, 12/6 per pair,
110° SCAN COILS, 16/- per pair. P.P. 3/-.

MISCELLANEQUS SURLPU3 L.OP.Ts. NEW £1.0.0 each.
;I§E§/ALL TURRET TUNERS. 38 Mc/s. Ex. Equipment. Perfect, 85/~ each.

See Previous Lists or send S.A.E. Enquiries.

Used part in perfect

P.P. 3/-.

P.P. 3/

CYLDON AND BRAY HEAD TURRET TUNERSB, 38 Mc/s. 10/- each.
™

@URPLUS AND BECONDS C.R. TUBES 12in. 25/-, 14in. 45{-, 17in. 65/-,
All Guaranteed. Carriage 25/- extra.
MAINS DROPPERS, modern flat type, 1/8 each, P.P. 8d.

BYRPLUS MAINS DROPPERS, ROUND. 100 ohms, 420 Dl\ml, 110 obms.
‘Tapped 200 V., 284 V,, 260 V. (Brand New) 1/8 each. P.P.

EDGE TYPE PRE-SET POTS. 500 K. 1 meg, 100 K,,
8d. each. Unused. P.P. 3d.

38 Mc/s. NEW CHANNEL COILS, 1/8 palr, most channets,

VALVES CHEAPEST IN THE COUNTRY, SEND
FOR LISTS, S.A.E. PLEASE

GLASS RADIO DIALS. Long and Medium Wave. 1/8 each. P.P. 9d.

250 K., 2 meg.,

RADIO DIALS, V.H.F. PEESPEX Voluwe Tone Tuning, suwitable for car
radiva (Bew), /- each., P.P. uu

RADIO DJALS. Long and Medium ste, Approx. Z§iu. diameter, Printed
Black/Red on Gold. 6d. each. P.P.

PERSPEX DIALS. Direct Drive Type. Black/Red on Gold. 1/8 each. P.P. 3d.
00-AXIAL BOCKETS ON PANEL. NEW. 6d. each, P.P. 3d.

M.E.S. NEW DIAL LAMP HOLDERSA, 3d, each.
E.H.T. LEADS, complete with Cavity Clip, 84, ench. P.P. 34,
SLOW MOTION INDICATOR BPRINUS. 1/ each. P.P, 3J
TAG STRIPS (17). 6d. each.

WE CAN ALSO SUPPLY ALL TYPES OF NEW AND USED L.O.P.T.s, SCAN

COILS AND T.V. SPARES FOR ALL MAKES AND MODELS. SEND SA.E.
FOR YOUR REQUIREMENTS FOR RETURN POST QUOTATION,
TRANSISTOR RADIO OABINETS. Two/Tone. Very atiractive, 2 elzes,

.’n x 3} x 13in. or 54 £ 32 x L{in., will take 2§ x Sin. Bpeakers. UNLY 6/6 each.

RADIO CABINE'.\'S Finlshed in Grey covering, 18 x 74 x 6in. Very emart,
10~ each. P.P.

REPLACEMENT R?CORD PLAYER MOTORS. Tapped. 200V., 230V, 250V,
3i-.

12/8 each. P.P.
SERVICE SHEETS
Aithough we are new in this fleld, we can now supply almost any service :heel
Srom stock. And if not we will get it for you. Kadie and I.V. 4/ each. P.P.
THESE AND MANY MORE BARGAINS ALWAYS AVAILABLE
CALLERS ALWAYS WELCOME.
WE ARE PLEASED TO ASSIST WITH ALL YOUR PROBLEMS!

NOTHING I8 TOO MUCH. iF WE HAVE NOT GOT WHAT YOU WANT,
WE'LL DO OUR BE®T TO GET IT.

TERNMS: 8.A.E.,, ALL ENQUIRIES C.W.0. €.0.D, §/- EXTRA,
POSTAGE ON VALVES 64, RACH.
SATISFACTION ASSURED,
BETURN POST SERVICE (SUBJECT TO STOCK),

PRACTICAL WIRELESS

|

l
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e
o

g ft. flexible lead
with cordgrip

Wiil give a lifetime
of service

Heats up from cold
in 24 mins

25 watt mode!

H
for radio work eat concentrated

Anatomy o a Superior
Soldering Iron

The Solon range of electric soldering irons includes 15 and 25
watt models for radio, TV and electronic equipment; 65 watt
models for household and workshop use. Larger models up
to 240 watt also available.

Select a

SOLON

TRAGE MARK
Used in industry for over 30 years
Obtainable from your usual radio or electrical supplier

3/40a
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ULTRA VIOLET BULBS

Easy to use source of UV for dozens of prac-
tical and experimental uses
12 volt 36 watt AC/DC SuC 6/6. P.&P.1U-.
12 volt 60 watt AC/DC SBC 8/6. P. & P. 1-/.
Transformer to suit the above: Input 200-
240 A.C. Output 12 Volt A.C. 36 watt, 16/6,
P. & P. 2/6. Input 200-246 A.C. 12 volt A.C. 60
watt, 22/8. P. & P. 3/6.
Set of 4 colours FLUORESCENT Paint.
Red. Orange. Green and Blue in § oz, tins.
Ideal for use wlt.h the above Ultra Violet
Bulbs. 8/8. P. & P. 1/6.
BUILD AN EFFICIENT STROBE UNIT
FOR ON 37/8.
The ideal instrument for workshop, lab, or
factory. This wonderful device enables you
to ‘“freeze’” motion and examine moving
parts as stationary. We supply a simple
circuit diagram and all electrical parts in-
cluding the NSP2 Strobe tube which will
enable you to easily and quickly construct
e unit for infinite variety of speeds, from 1
flash in several seconds to several thousands
per minute, New modified cnrcun.s bring
price down to 37/8 plus 3/- P, & P
NSP2 CVv2206 STROBOTRON FLASIH-
TUBE made by Fenant.l. brand new, L.O.
base. Price 15/-. & P. 1/-.
MA(x'\E'l lC COUNTERS
10 IMPULSES PER SECOND
Very latest HIigh Spced tvpe .
ex .0. guaranteed perfect,
type No. 100B, coil 2,300 ohms,
for 48 volt D.C. operation (will
work on 36 volt), overall size 4 x
1 x ln.
101A which can be used as an
interesting accessory with our
Strobe unit. Either type price
5/-. P. & P. 1i6,

Also available, type

VARIABLE VOLTAGE
TRANSFORMER
Input 230 v. A.C. Output
0-260 v. at 2.5 amp. _Fully
shrouded. New. £5.19.8.
inc. carriage. Also available

from stock, 5, 8, 10 and 20

4000 ohm Headphones, brand new (im-
ported), 12/6 each pair. P. & P. 1/6.
SIEMENS ILS. RELAY. Very latest type,
sealed H96E. 1,700 ohms plus 1,700 ohms,
n%le CIO contacts. Price 16/6 each, plus

G VOLI‘ 40 A.H. ACCUMULATOR, in
metal case with leather carrying handle.
New. Price 27/8, carriage 8/-.

500 MICROAMP SUB-MINIATURE M/C
METER. liin. diameter, lush mounting,
single hole fixing. Scaled 0-1 A, Supplied
with Resistor for use as lmA if required.
28/8plus |j-P. &

230 VOLT A.C. (nl: ARED MOTORS

Type BI6G 80 r.p.m.. .26 lb. inch, £1,19.8.

_P. 2/-. Type DI6G 5 r.p.m., 1.7 1b. inch,
£2.9.8, P.P.2/6. Tvpe DI6C, 13 r.p.m., 140
1b. inch, £2.12.8. P.P. 2/6.

LIGHT SENSITIVE SWITCHH
Kit of parts, including ORP .12 Cad-
mium Sulphide Photocell, Relay.
Transistor and Circuit. etc., prlce25/-
plus 2/6 P. & P. Additlonal ORP.1
8/8 each plus 1/- P. & P, (Regret not.
supplied separately.)

AVO METER MODEL 7. Individually
tested on all ranges and guaranteed. In-
clusive of Test Leads, £11.0.0. P. & P. 5/-.
MINIATURE LEAD ACID ACCUMU-
LATORS. (Brand New). 2V. 1.5 A.H. Size
4 x 1} x lin. Wt. approx. § 1b. 16/6 for 3.
P. & P. 1/6. 12V. 0.75 A.H, Size 4 x 3 x ljin.
Wt. approx. 2 Ib. (can be used as double 6V).
15/6 each. P. & P

Tl{A\blST()RS

0C30 10/- OCT75 7/~ QGetl1l4 5/-
0C41 7/~ 0OC6 6/~ Get 573 12/6
0C45 5/- 0OC17 9/~ Get 573 2b/-
0C45 9/- OCl39 12/- M/Pa

M/Pair 0OC170 9/6 INI3bBA 4/-
OCT71 5/- OCIT1 10/6 2N458 20i-
0C12 71-  0C200 10/6 S005  30/-
OCT. 14/~ 0OC201 21/~ 25013 100/-

M/Pair Get 104 8/~ SB345  7/8
0cC13 6/- Get105 10/~ TK2B 4/-

SERVICE TRADING CO.

All Mail Orders also callers.

47-49 High Street, Kingston on Thames |

Tel: KINgston 9450

Personal callers only
9 Little Newport Street, London W.C.2
(off Leicester Square)
Tel: GERrard 0576

PRACTICAL WIRELESS

RADIO BOOKS

ELECTRICITY
B ‘s IC ELECTRONICS
TFSTI D SIl()RT WAV RECELVER

S USING M.ALT.S
) _SHORT \\' \\ SUPERHET
IR 7 U§l\(.- MIC kﬁll)t;

o Alloy Transistors 5/6
AT A GLANCE Valve and T.V.
Tube equlvalents 4f-

BRITISH Transistor Directory 8/~

OSCILLOSCOIE Book 5/6
USING an Oscilloscope -
OSCILLOSCOPE Equipment 5/6
MULLARRD Transistor Radios 5/8
MULLARD Ref. Translstor Cirets. 13/6
EXTRA Equipment Tape Recorder 6/6
COIL Design and Construction /6
TRRANSISTOR Audio Amplifiers 6/8

TRANSISTOR Circults for Radio
Control of Models 8/-
ADIO Servicing Instruments
B(n S Book ol Crystal Sets
RVICING Transistor Receivers
Tl l CTRONIC Novelties
ELLCTRONIC Gadgets
RADIO Valve Data " Wireless World” 7/-
BEGINNERS Guide to Radio
MODERN Transistor Circuits for
Reginners 8/-
TRANSISTOR Test Equipment 4/-
TRANSISTOR Circuits for the Con-
structor (Bradley) Nos. 1, 2,3 and 44/-each
All books include postage.  List S.ALE.

SELRAY BOOK CO.

60 WAYES HILL, JIAYES, BROMLEY
KENT. Tel. llLRsl“u 1818

PADGETTS RADIO STORES

OLD TOWN HALL,
KNOWLER HILL,
LIVERSEDGE, YORKS.

Telephone: Cleckheaton 2866

ARMY SET TYPE 19 Mk. 3. Complete
with one 6K8 valve, four 6K7. one 6B8G and
one 6V6. The Recelver side of the set is
complete in every way including the 500
micro-amp. meter. 'The valves and a few
parts in the “‘B*’ set have been removed.

The set is very clean Inside but the outer
case Is soiled. We are offering a first class
receiver at the special price of 32/-, carr. 10/-,
two f97r 60/-, carr. 15/-. Set less Valves 12/,
carr. 7f-

Valves Removed from TV Seta. Tested
on Mullard Valve Tester, and are 100% as
new. Three months unconditional guar-
antee. POST FREE

ECL80 21- 5/- | PY80 bi-
ECC83 5/- | 10F1 1/- | PY8L 4/~
EY51 216 | 10P13 5/- | PY82 5/-
EBF80 4/8 l 10P14 5{- | PZ30 44-
EB91 8d. | 20D1 3/- | PCF80  4/6
EFg1 9d. | 20P1 5/- ' PCC84 4/8
63NT 2/9 | 20L1 5/- | EACOL 1/8
s o | Umc SR PR &
6F13 - 5 % /s
o 2l S| mu 4
6F15 U329 5/- | N37 5/-
5- | kT3 5/- | 6J5 3)-
8LD20 5i- | PL81 5/- | U801 8/8
PCL82 6/-  PL82 5/~ Ul2 4/-
EF80 1/6 or 10/- per doz. Grade 2 EF80 for
test purposes. 4/- doz.
New Valves Ex. Units. POST FREE.
ARP12 1/6, 6 for 5/6, box of 50 20/- 1T4 2/-
ARS8 2/-, ART 2 2/ APT4 2/-, 7 2/,

K7 2/-, 4/-, 5U4 3/, 65NT 3/- GVS 3=
6V6GT 4/6. VR150/30 /6, 6C4 2/-, BLIL 1/9,
E}g‘sfil‘.“lég. EF50 1/, 8- doz., 6F6 2/6, 524 5/6,

P.M. Speakers. Removed from TV Sets.
All perrect condition. Rola and PlesseY,
6 x 4in.. 5/-: Goodman and R. and A.. 7 X 4in.
@/-; Rola and R. and A. 64in. round, 3/6;
6in. Dish. round, 5/-; 8in. round. 6/-. Post
on any speaker, 2/-,

TV Tubes Picture Tested. Reclalmed
from TV Sets. 12in. 17/-, 14in. 30/-, Car
/6. 12 months unconditional guaranbee
TYPE 46 SET complete with valves. less
coils, crystals, and send-receive switch. but
otherwise complete in new condition, 8/6.
Grade two 4/6. Post 3/9.

Mixed Malns Droppers.  Removed from
TV chassis. 10/- per doz. Post free.

New Roxed 12 Voit Vibrator Power Pack
with spare vibrator and leads. 18/8. Carr 6/-.

Tube unit complete with meter and VCR138

tube and valves 38/6. Carriage 10/~
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Cabinet

for you

We can supply any cabinet
to your own specification
This is only one example of—
THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our
speciality.

=

oy

The Grosvenor
Price 18 gns.

The Lowboy
Price 24 gns.

LEWIS

100(P103) Chase Side, Southgate,

London, N.14. Pal 3733/9666
Send today for the two new
Lewis Catalogues

Designed to assist your choice of
cabinet and equipment.

THE New Lewlis Radio Cabinet Cata

prepared. THE unique 64 page equip
ment catalogue.

Please send wour two new catalogue:
= encigsed is P.O. for 3/6 which will be
credited against any purchase I make.

Name

Address ...

BLOCK CAPITALS PLEASE
SO RS

logue—the most comprehensive ever —

N
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PRACTICAL WIRELESS

PY 200 PAGES plus a page

of useful formulae.

@® Over 800 illustrations.
® Over ;000 components

clearly listed and priced.

OBTAINABLE ONLY

FROM

HOME RADIO
LTD

187 London Road, Mitcham, Surrey

14 INCH

£1.10.0

12 “months’
written
Guarantee.
Part Exchange
allowance
Legs 39/6 per set.
Shown working ali
channeis in Shop.
Personal coilection
advised.
ins. and Carr.,
| 4in. 20/
17in., 30'-

Full

17 INCH

£11.10.0

How do we seil at
this low price!
Sets are ex Rental.
Already well main-
tained. We regun
tubes  ourselves.
Yalves and Parts
are manufacturers
surpluses. All sets
have a  written
guarantee covering
tube, valves and
alt components.
Only Duke’s can
offer this.

TY TUBES Regunned
2lin. 9976 17in. 7976
5, 14 and 12in.—59'6
Guaranteed One Year
Ins. and Carr., 10/,

Add 10/- refundable on OLD
TUBE.  110° Tubes in Stock
Tested Service Tubes

IS/_ 121, 31f74, 36/24, 141,
14KP4 and others. Carr,
Satisfaction Guaranteed. 5/-.
Tare casinets 20/-
To fit B.S.R. and Collaro
Studio Decks. Carriage 5/-.
Yol. Control s/w with side knob.
Miniature Transistor set type.
2/- each. 12 for 20/-, Post
for one, 6d.; 12 for 1/6.

VALVES 9d. each. 40—£!
Thousands of Valves available

TELEPHONE
HANDSETS I5/6
G.P.O. standard pat-
tern. House to Work-
shop, garage, inter-
office, etc. Works off
any small  batcery.
5 P. & P. 46,

. SPEAKERS
\\ 7/9 each

L' 6in., 8in., 7in. x 4in.

i Money back guar-
& anteed. Other
/' sizes, few only.

pair

Ex, mfd. salvage.
—z o, 1200, ML
EXTENSION
SPEAKERS |9/9

2-tone covered cabinet, 6in.
PM speakers, switch and flex.

P.P. on |1—4 éd., 12 176.] Ideal for kitchen, sick-room,

LATEST LIST (stamps only).l etc. P.P. 3/3.

Samp for | DUKE & CO. (LONDON)LTD. | Phone
FREE 621/3 Romford Road, Manor Park, E.[2 | ILFORD
LIST Liverpocl St.—Manor Pk.—I10 mins. 6001/2/3

|
|

|
|

| THE STAR FEATURES

OMNLY £5.9.8

|
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of this famous Catalogue

NOW READY!

This is the 4th Edition and 8th
Re-printing of our Catalogue. In
addition to enlarging it we have
re-arranged many sections for
easicr reference. Customers who
purchased earlier editions will
need no encouragement to obtain
this one. To new customers we
would point out that of 5,000
items listed all but 14 are
actually in stock, and that
this unique catalogue is
backed by a Mail Order
service second to none!
POST COUPON TODAY
Enclose P.O. 316

v
4
I

SPECIAL OFFER!

OBTAINABLE ONLY FROM R. & T.V.
THE __

Co P
(L’«/’yzmz;‘ - Crer?

COMBINED
PORTABLE

AND
CAR

RADIO
THE RADIO WITH

% 7-transistor superhet. Output 350 mW. % Two-tone grey
wooden Cabinet, fitted handle with silver coloured fttings.
Size 124 x 84 x 3{in. 4 Horizontal tuning scale, size 11} x 2§in., in silver with
black lettering. % All stations clearly marked. v Ferrite-rod internal serial.
% LF 470 Kc/s. % Operated trom PP9 battery. % Full comprehensive instruc-
tions and point-t0-point wiring diagram. ¥ Printed circuit board, back-printed
with ail component values. % Fully tunable over medium and long wavebaud.
% Car aerial socket. v Full after nale service.

PARTS Li8T AND CIRCUIT DIAGRAM 2/6. FREE with parte.
PLUS 5/6

POSTAGE & PACKING
Goods not despatched outside U.K,
All enquiries S.A.E. Terms C.W.O.

RADIO & T.V. COMPONENTS LTD.
21c HIGH STREET, ACTON, LONDON, W.3.
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20,000 OHMS PER VOLT MODEL TP-58
(Mlustrated). Reads voltages up to 1,000 D.C.
at 20,000 ohims per volt and A.C. at 10,000 0.p
D.C. current to 800 mA; Resistance 10 10 Meyas.
Capacitunce to 0.11217; Decibely from —20
+36. Blee 3% x 5} x 13in. £5,19.8.

2000 OHMS PER VOLT MODEL TP-10. Reads
A.C. and D.C. volts up to 1,000; L.C. current
to 500 mA; Resistance to 1 Me pacitance
to 1uF; Decibels from —20 to -+ 38: Output
jack for Audio measuremeuts. Size 34 x § x
1iin. £3.19.6.

80,000 OHMS PER VOLT MODEL 500. Reads
voltages up to 1.000 D.C. at 30.000 ohms per
volt. and A.C. at 15,000 o.p.v C. current to
12 amps.; Resistance to Megs: Decibels
from —20 to +588. Bizes 3%/, X 6%/, x 2§in.
£8.19.6.

LAVOIE UHF WAVEMETER MODEL 105,
Coverage 375/725 Mc/s. Complete with cor-
rect Calibration Chart. First-class condition.
Battery operated and portable, size 11 x 8 x
74in. ONLY £3.19.8 (carriage 7/6).

HRO SENIOR TABLE MODEL RECEIV-
ERS. Complete with 8 coils sets covering
50 Kefs to 30 Mc/s. Used. very good con-
dition, aserial tested. A few late Model 5T
with 1.0. valves, £22.10.0 (carriage 30/-).

TEST METERS

COSSOR TYPE 1035 DOUBLE
BEAM OSCILLOSCOPES. A few
only of these modern scopes, over-
hauled and in periect order ONLY
#45. Further details on request.

“CELESTE 7" RECEIVER

Build  this latest
P.W. peven tran-
sistor portable, uy
described in June
and  July  issues.
Medium and Long
waves, with output
oi 1 watt (rom large
7 x 4 in. ioud-
speaker, iuternal
bigh gain serial with
caraerial socket. All
components eold
separately—parte
list B.A.E.

ing cost £9.19.6

TOTAL
BUILD

“POCKET 4”
TRANSISTOR RECEIVER

Uses epeaker, proper tuning

AMERICAN DESK TELEPHONE.
complete with handset. Non-dial
type, but hae internal hell. Ideal
for extension or inter-com. BRAND
NEW. ONLY 30/-. (Post 4/-)

ACOS 89/1 STICK MIKE with
scroened lead and table stand.
ONLY 82/6. (Post 1/6.)

DOUBLE BEAM OSCILLOSCOPE TUBES.
Another purchase of Type CV 1596,
equivalent to Cossor 09D as used in
Oscilloscopes by Corsor (339 series) and
Hartley & Erskine {13 series). Listed £12.
Brand new in maker's crates, 25/« (carr.5/-)

e e s —————
CRYSTAL DESK MIKE w hscreene«l lead and
built-in stand. ONLY . (Post 1/6).

condenser, and volume control. Built-in
aerial makes unit eflicient and portable.
Ideal for the beginner. ¥ull medium
wave coverage. All components and
cage for only 42/8 (P. & P. 2/8). Teu-
page constructional book free with
purts or separately 1/6. B.A.E. for
parta price list.

PCR COMMUNICATION RECELVERS

Mannfactured by Pye and Philips. One of the Army's most vereatile and sensitive
sets. RF stage and 2 of IF using 6 British 1.O. type valves. Large 180 degrees
Tluminsted and Cslibrated Dial. Flywheel tuning with locking device, Aerial
trimmer. Tone and volume controls. Band switch from panel jacka for speaker
or phones. In black metal case, size 17°L x 8°H x 10°D. Model PCR2 covers
6-22 Mc/s, 200-550 metres, and 850-2,000 metres, £5.18.6. Model PCR3. As
PCR2 but has 2 Short Wave Bands, 2.0-7.0 Mc/s and 7.0-23.0 Mc/s and Medium
‘Wave Band 190-550 metres, ONLY £8.8.0. Every recelver acrial tested before
despatch. Add 10/6 carr. Both types used, but excellent condition. Designed to
operate from bulky external power supply, but any set can be fitted with
BRAND NEW COMPONENTS INTERNAL PACK for 200/260 v. AC. at
extra cost of £2. S.4.E. for illustrated leafier.

"Prsqtical Wireless” 8 transistor Personal Receiver. 2 band printed circuit, ete.

Building cost £7.19.6, *Pocket 4’ Transistor Personal. tdeal for beginner,

Buiiding coet 42/6. All componenis sold separately, price lists for either of above
4.4

8.4.f.

MINIATURE MOTORS. Ideal for models. Operates on 3-6 voits D.C. Bize
14 x 1 x 13/,4in. plus $in. spindle. BRAND NEW, 5/- or 6 jor 25/-,

20/- CONSTRUCTOR'S PARCEL. Assorted co]ours wiring wire, solder, realstors,
condensers, volume controls, tag panel, ALL NEW (Post 2/6).
RESISTORS. 100 assorted values our choice. NEW 10/-.

CONDENSERS, 100 assorted mica and silvermica. NEW 12/8.

HARRIS ELECTRONICS (LONDON) LTD.

138 GRAY'S INN ROAD, LONDON, W.C.1 Telephone TERminus 7937
Please include carrisge costs on ALL iterns. Open unti! 1 p.m. 8aturdays. We are
2 mins frotn High Holborn (Chanicery Lane 8ta) and 5 mins bus from King's Cross

TRANSISTORS FROM 1/3 |

GREEN SPOT A.F. 3 volt. ONLY {/3.
YELLOW SPOT A.F. 6 volt /6,

RED SPOTS. Now ONLY 1/9 each.
WHITE SPOTS. ONLY 2/§ each.

2 meTres 4

The thrills of VHF Amateur Radio

| JAG ELECTRONICS & CABINET MAKERS
LTD.
No. 9 WORKSHOPS GRAYES PLACE,
SLOUGH, BUCKS.

Valves and Line OPT. Surplus or Ex-
T.quipment.

£BOL  2- | 6F1 3/-
MICRO-ALLOY TRANSISTORS gg;gﬁ:e"ek‘i’f“‘;;°’p2§tl°;‘;saseggﬁg' EBF® 4l ] | griz 2l-
1 1 ’ . xtra. BF89 5/ 1 5
MAT}00 719, MATIOl 8/6, MATI20 779, Tunable range 70-150 Mc/s, Write ECH35 8/ | 6F14 5/-
MATI21 8/6. 22 Tested Circuits using ECC81  3/6 | 6715 8-
Micro-Alloy Transscors 5 coeytop iniareoi torsure o | GO 3 L
. : ECCS3  4/- L13 8i-
MULLARD TRANSISTORS | Radio, ask for free copy of world- ‘ ECFE0  4/6 6P25 5/e
OC70 616, OCT7| 616, OC72 8-, Matched | | jamous “Globe-King” Short Wave ECF82 5/ 6P23 8/-
Pr. 16/., OCBI 8/-, Matched Pr. 16/-, OC78 bl ot o . A ECC81  5/- 10F1 3/-
81, OC44 913, OC45 91-, OCI70 976, Ki Salxl other receivers. Stamp tor | ECL80 ajl- ] 10P13 6/6
OC|71 1016, AF102 2716, AFI14 111, AFI|§ | | POS Piease. not sae. | Bglsz 8 Mo 9
1076, AFI16 10/-, AFII7 916, AF124 1l/-, . EF85  4/8 2072 6/-
AFI125 1016, AF126 10/-, AF127 976, JOHNSONS (Radm) SF91  1/8 | ’ 20L1 8/-
DIODES OA70, OA79, OA8I, OA%0, . BL3 5l AN
OA91 all 3'- each. BYI00 13/-. St. Martins Gate, Worcester Ele de l T S
SURPLUS DIODES CG3E I76. : ‘ Exss 46 s e
Miniature Type 3 for 2/-, 7/- doz. L7 = T~
TRANSISTOR HOLDERS 3 or § pin I/-. haal 4 e B
BBC - ITV - F.M. AERIALS| & al 2
KT33C 4/ 1001 10/
REPANCO COMPONENTS REC. (BAND 1, Tele || KI¥ 7 UBCH sr | EcH: e/
TRANSISTOR TRANSFORMERS gclgpgco}jm- 21/~ Externall | pEFs)  4/6 | UCFS0 7/6 | UAF 5/-
TT49 Interstage, TT45 Driver, TT46 Output, LTV (;BANI) 3). 3 Ele- Mauaay other Tybes.
TT47 Driver. All §/- each LYY JEAND 2.3 Ble} | TERMS: S.AE. all enquiries C.W.0. Pos-
o' ; ; B oft array, 25/ tage on valves 6d. each. Send for list.
FR2 Ferrite Rod Aerial 1276, lement. Wall CABINETS. Many tvpes available including

DRX{ Crystal Set Coil M. & L. 3/,
DRR2 Dual Range Coils 4/6.
CH1 Miniature R.F. Chokes 2/6.
THE HIKER, 4 Transistor
Step-by-Step Instructions 176.

ALL SENT POST FREE IN U.K. by

PETHERICKS <Seez
SUPPLIES

22 High Street, Bideford, N. Devon.
Tel.: Bideford 1217
S.A.E. with ALL enquiries please.

Portable.

|
|

mounting, 3 Element 35/~
5 Element, 45/~

COMBINED B.B.C./LLT.V,
Loft 1+3. 41/3: 1+5. 48/9.
Wall mounting 1+3, 56/3:
1+5, 63/9. Chimney 1+3,
83/9: 1+5, 71/3.

F.M. (BAND 2). Loft S/D. 12/6; “H",
30/-. 3 Element, 52/6. External units
available. Coax. cable 8. yd. Coax.
plugs 1/3. C.W.0. or C.0.D. P.P. 3/-
Send 6d. stamps for illustrated lists.
Band IV 625 line Aerials also available,

K.V.A. ELECTRONICS (bept.P.w.)

3B, Godstone Road, Kenley, Surrey.

speaker, gram, tape recorder, and radio,
TRADE ENQUIRIES INVITED.

RES/CAP. BRIDGEZ .

Checks all types of resistors, condensers
6 RANGES
Built in | hour, Direct reading.
READY CALIBRATED
Stamp for detaits of this and other kits.
Please write to:

RADIO MAIL (Dept. PQ)

Raleigh Mews, Raleigh Street, Nottingham

Wwww americanradiohistorv com
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RADIONIC |

CONSTRUCTIONAL AND |
EXPERIMENTAL SYSTEM

(SELECTED BY THE COUNCIL OF INDUSTRIAL DESIGN FOR
DISPLAY IN THE DESIGN CENTRE, LONDON) |1

The Radio and Electronic construction system you have been waiting for. 1
With top quality components mounted on colour-coded plastic bases,
perforated transparent panel, perforated brass connecting strip and
screw connection for positive contact you can quickly build any
circuit and check it at a glance, Peak performances achieved. Aiready
used by many schools and technical colleges forinstructional purposes.
NO SOLDERING—NO SPECIAL SKILL-NO MAINS—
FULLY ENGINEERED—COLOUR-CODED MOUNTINGS—
FIRST CLASS COMPONENTS—MULLARD TRANSISTORS—
PROGRESSIVE — FLEXIBLE — EXPERIMENTAL — IN-
STRUCTIONAL—IDEAL RESEARCH FACILITY—RADIONIC
NEWS LETTER. |

f

Set No. I. £5.18.6.

14 Circuit Sheets.

Diode Detector and two Ampli=
fier stages;

Transistor Detector and Ampli-
fier; Multi-vibrator.
Regenerative Receivers;
Earphone operation.

Set No. 2. £6.19.6.

20 Circuit Sheets.
- Circuits of Set No, | plus capacity

Set No. 3. £10.19.6.

22 Circuit Sheets,

High quality Push-Pull Amplifier
and 11,000 lines 7x 4 inch 3 (2
loudspeaker convert circuits 1-20
to loudspeaker operation. |
Amplifier can be operated from
microphone or gramophone pick-
up.

Set No. 4. £14.19.6.

26 Circuit Sheets.

4-STAGE reaction, T.R.F. and Reflex Builds high quality six transistor
REFLEX Receivers; superheterodyne receivers, as
Earphone operation, well as circules of sets }-3. ‘

Postage and Packing extra on each of the above. |
Sets or Separate Components available from authorised Retailers or
direct from Radionic Products Limited, Hl
TRADE ENQUIRIES ARE INVITED.
Full Details and price lists from:

RADIONIC PRODUCTS LIMITED

ADASTRAL HOUSE, NUTFIELD, Nr. REDHILL, SURREY }

6-TRANSISTOR
SUPERHET

Telephone : Redhilt (RL6) 5050 Telex: 21433

E 0 AMBITIOUS ENCINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

p Have you sent for your copy?
ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid enginecering posts. It tells

‘ L INCLUDING
| PRACIENT | Tools:

Mechanical Eng., The specialist Elec-

3 e Television, ete. Practlcal Radio
tronics Courses, administered by our Radio & Television Servicing B |  E . T
.

Specialist Electronics Training Division— GET SOME Practical Electronics
the B.L.E.T. School of Electronics, explains | | ETTERS AFTER Eiectronics Engineering  SCHOOL OF

P Electrical Eng., 7 fvi s
you how you can quickly prepare at home Civll Engineering, | Basic Practical and Theore- gf’,’{'gfr_ﬁ:,“,’;::z,,,‘,’{
for a recognised engineering qualification Radio Engineering, tic Courses for beginners in o £ AL'T Institutes)
and outlines a wonderful range of modern wutamoblie Eng., Radio, I.V.. Electronics, Etc., NOW offers you a
\ 4 g Asronautical Eng., A.M.Brit.l.R.E. City & Guilds reallaboratory train-
Home Study Courses in all branches of Production Eng.. Radlo Amateurs’ Exam. o' g home  tith
Engineering. Thus unique book also gives | Bullding, Plastics, R.T.EB. Certificate practical equipment.
full details of the Practical Radio & Elec- ‘ ﬂruuentsmammn. P.M.G. Certificate Ask for details.

I Automation

the benefits of our Employment Dept. and ELECTRONICS
shows you how to qualify for five years ]! YOUR NAME! = e
promotion in one year. p G i eciTES POST COUPON NOW.
We definitely Guarantee L AameE B Please send me your FREE 156-page .
PY3 9 | A.1.0.8. | ] ""ENGINEERING OPPORTUNITIES"” B

NO PASS — NO FEE LR B (Write if you prefer not to cut page) g
Whatever your age o experience, you cannot afford A.M.BrIt..R.E. ﬁ
to miss reading this famous book. If you are City & Gullds . NAME
A NG S ATONT Y | o Eotorisicaun | g i
today—FREE. - c-ee | g ADDRESS -
BRITISH INSTITUTE OF ENGINEERING' n 3
TECHNOLOGY (Incorporating E.M. Institutes) : :

H ?

(Dept. SE/[21),29 Wright's Lane, London, W.8 m UDlECTOR EXAM SE/2I

THE B.1.E.T. IS THE LEADING -ORGANISATION OF -{T§ KIND IN' THE WORLD
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HORT WAVE RADIO
Receives speech and music |
from all over the world. Price | ‘
includes vaive and one coi! O
covering 40-100 metres. Can
be extended Lo cover 10-100 |
megres. Can be converted to 2
or valve and all-mains

Cona 35 [ pap o
‘ Radio | Wireless | R.S.6.B.
Constructor | World | Bulletin

LISTEN TO THE WORLD on TELSTAR our I|-VYALVE
g | S

R.C.S. TRANSISTORISED
TAPE TUNER

Wonderful reproduction of all your
favourite programmes. Covers full
medium wave band. Special circuit
incorporating ferrite rod aerial and
tuning condenser gives COMPLETE
STATION SEPARATION. Attrac-
tive case size 3 x 2% x 1in. deep. NO
EXTERNAL AERIAL OR EARTIL
KREQUIRED. Chassis and compo-
nents colour coded for easy con-
struction. All parts supplied with
step by step instructions,

THE R.C.S. PERSONAL SET

For Private Listening
An amazing little Set. with built-in
ferrite rod aerial bringing in medium wave
at wonderful volume. Sturdy case.
Size only 28 x 3} x lin. Fits into the
palm ol the hand. Drilled chassis colour
coded for easy assembly. Total Building
€Costs (Including earpiece) 30/_ P.&P.

Practical
Wireless

ONLY 95(. P & F
(VT3 battery 2/6 ext.ra)

senp 6d. POSTAGE FOR

GIRCUITS

R.C.S. CRYSTAL RECEIVER

Covering medium wave band. ldeal for the

beginner' All components in- @ /6 & P.

cluding 1/6

(Suitdble headphones 9/8). Easily converted to

1-transistor or 2-stage transistor receiver.

All parts available separately. Send S.A.E. for free layout plans
and parts lists of any of the above sets.

| R.C.S. PRODUCTS (RADIO) LTD.

Il OLIVER ROAD, LONDON, E.!17
)(Mail Order Only)

418 BRIGHTON ROAD
OSMOR LTD Liassogissas
} Telephone CRO 5148

MULTIMETERS

Fully Guaranteed. brand new. boxed with
test leads, batteries, instructio:
LOWEST PRICES IN THE

90 DAY GUARANTEE

ABSOLUTELY FIRST-CLASS RADIO

"COUNTRY ) { ‘
BRAND NEW VALVES ieioesy Sogiin. 25 el AND T/V COURSES
ALWAYS IN STOCK | Post 1 GET-A CERTIFICATE !

10000060 A0525100500-1000V D.C. and
.

DAF91  5/3 l EL84 3 l Usol  22/6 and 0-250mA. D.C. Resistance
DAF96 757/9 | EY51 8/3 | UABCB0 8/3 | 0-30K.0-3M.,72/6. Post 1/86.
DF91 5/3 | EV88 8/3 HBL  8/6 | 30,000 o.p.v. 0-0.25-1-10- 50-250-500-1,000 v,
DF96 719 | EZ40 6/- | UCL83 12/3 .C. 0-10-50-250-500 v. A.C. 0-50[LA, 0-10-250 After brief, intensely interesting study
DK91 6/9 | EZ80 5/9 F89 713 A D.C. Resistance 0-10K, 0-1M, 0-10M., —undertaken at home in your spare
DK92 6/9 | PCC84+  8/- | ULil 8/- 99/6 Post 2/-. time—YOU can secure a recognised
DK96 9 CF80  8/- | UL84 719 | 50,600 0.p.v. 0-10-50-250-500-1.000 v. D.C. and lification or extend your knowledge
DL92 6/9 | PCL82 8/6 | Uus 19~ | AC UB5UA, 0-2525-250mA.  D.C. Resis- qualification extend y hr g
DL94 /- | PCL83 10/6 | 1T4 5/3 | tance 0-10K, 0-100K. 0-1M, 0-10M. Capacity. of Radio and T.V. Let us show you how.
DL9%6 719 | PCL85 10/6 | 1RS 6/9 | Inductance. dB ranges. £7.2.6. Post 2/6. I FREE GUIDE
iggg% Q;g g]L:g:l} 19;29! g%‘g 6/9 | 0 lllustrm{d l«-nll;{l l(f:" lgqull(.It -
7 /N 00 range Multimeter kit, w i i
oce3 %3 | BY® 121~ | V30T /9 | weston l0):0;1.1\5 meter now reduced tO 65/- ke Nefw ‘Free G"'de‘“’h"“'"’ 120
ECC8% 7/3 | PYBL 7/~ | 6V6G  5/9 | post paid. Circuit etc. free, for stamp. pagestofjinformationiofithe great sy
ECC85 13 | PY82 6/6 | 20L1 18/6 importance to both the amateur and
EChsL w3 | Fysoo g 204 200 PLANET INSTRUMENT CO., o] many e ipICIE Lo L8 e
4 industry. ambers ege pro-
E‘ggg 85/9- 8%& 1(1’;8 ‘ngglﬁia }ggg 25,DOMINIONAVENUE,LEEDS7 vides first rate postal courses for
EL4l  8/- | U301 17/~ ' 18BT 19/6 — Sadiol Amcateursc E&xacf“,r IRT -E.B.
IF VALVE NOT LISTED SEND S.AE. QSIS (S0 (S e eCom Ly
Grad. Brit. I.R.E. Guide also gives
AMPLIFIERS THE AMATEUR RADIO details of range of diploma courses

HANDBOOK

by R.S.G.B., 3rd edition. 34/-, postage 2/6.

Wireless Servieing Manual, new edition,
by Cocking, 25/-. postage

Individually made in our own workshop.
From 500 m/w output to 75 watts output.
These amplifiers can also be made to your
own specification if required. Mono or

in Radio/T.V. Servicing, Electronics

and other branches of engineering,

together with particulars of our
remarkable Guarantee of

Stereo. Please send 5.A.E. for all enquiries. 3

Condensers - Resistors - Diodes How to Listen to the \‘El ld_ new edition, SUCCESS OR NO FEE
o by Johansen. 14/6, postage 1/-. . .

Potentiometers - Speakers - Metal [iadio and Line Thms"n;,mn by Daniel- Write now for your copy of this

Rectifiers - All Types of Radio and TV
Spares - L.O.P.T.S - F.O.P.T.S - Line
and Frame Biocking Ocs,, TX.

son. Vol. 1. 21/-. Vol. 2., 22/8, postage 1/-.
Beglnners Guide lo ’l‘elewslon, new
edition, 8/6. postage 9d.

invaluable publication. It may well
prove to be the turning point in your
career.

We specialise in second-hand spares
Technical Advice Always Available by Phone
TERMS: C.W.O. plus 6d. postage per valve.
C.0O.D. S.AE. for all enquiries.
We offer Green Shield stamps
Satisfaction Assured - Return Post Service

WITWORTH T.V. SERVICE

32a, AHl Saints Road, London, W.II
Tel. PARK 9972 Open all day Mon—Sat inc.

More about Loudspeakers, by Briggs,

8/8. postage 1/-.

Mullard Transistor Radios,

and Serviecing, 5/-, postage 6d.

(-md\- !o Amateur Radio, new edition,
v R.S.G.B. 3/8, nostage 6d.

Snecml otfer of Micro Alloy Transistors,

etc. Send for List.

UNIVERSAL BOOK CO.

12 Littie Newport Street, London, W.C.2
(adjoining Lisle Street)

clreuitry
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FOUNDED i885—OVER
150,000 SUCCESSES

CHAMBERS COLLEGE
(incorp. National Inst. of Engineering)
(Dept. 461), 148 HOLBORN
LONDON, E.C.1
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GUARANTEED

* VALVES 5

by return of post

THE MO3T ATTRACTIVE COMPETITIVE VALVE

LIST IN THE COUNTRY

All valvesare new and unused unless otherwise advised.

POST 3 MONTHS |FREE TmaNaIT

IN-
1

g A BIGHEST QUALITY-—
Eﬁ PQ (OMPARE OUR PRICES

] GUARANTEED | NEW 1YPES

6 Mon hs 12 Months W 814

:ﬁi%:"’c"és‘sﬁﬁ' 12in.  £2. 0.0 £3. 0.0 £3.15.0
score, seean, (14in.  £2.10.0 £3.10.0 | 37 s

FERRANTI TYPES,

processed  In [15-17in.£3. 5.0 £4. 5.0} py 150

OUR OWN MW 43/04

FACTORY 21in. £3.15.0 £5.15.01 £6.0.0

Carr, & lua U6

} Valve 6d., 2-11, 1/- GUARANTEE or Money back Guaran-
FPREE for 19 or more| Ip writing with tee on Goods if returned

l/l?l Al abrolutely new.

valves. 8veTy valve. within 14 daye
0Z4 4/6/6K?7 6/920D1  8/9;DL82 w-mz-to 6/8 U183 /8
JA7GT 9/6/8K7G  2/-\20F2  ¢/6{DL92 Jl-:zu 8/9 022 8/8
1C5GT  5/6/BKTGT 4/6(S0L1  18/- DL94 slc EZ80 5/9 ‘1724 12/8
1D5 7(-BKBG  5/-(20P1  ¢/6|LL98  7/3/EZS1 U 10/8
1D8 8/9|6KSGT 8/3 m;a 12/6|EA50  1/3|F 4/500 ./. Iugs 8/6
1HGGT 8/9|6K35  8/6 20P4  17/-[EABCSO &/6 u'mc 12/8 7
1L4 8/- 8L1 9/6/20P5  16/-/FACHL  4/-GZ82  /6|U38  14/-
ILDS  4/3 8L6 7/6/25A8@ 8/ EAP42 8/3 6234 11/6 U35  12/6
ILN5  4/6/8Leq e/elmcc’r 7/9|EB34  1/3|HK80 9/8|U37  26/-
INSGT $8/9/6L18  7/9i25Y¥5G 8/- [EB41  §/-/HL41DD 8/6 G50 4/9
1RS 5/8/6L19  12/6 25Z4G  7/-|[EBOL  8/3 HN309 19/- g52 418
103 5/3|6LD20 7912525  8/-EBC33 4/9HVR2 9/-(U78 5/6
184 716|6N7 7/6/2,26G 8- [EBC4l 7/9|KT32  6/8|yu78 4/6
184 4/8/6P1 9/6(27SU  17/6/EBCBL  7/B|KT33C 4/-|U107 12/6
1T¢ 8/-/6PS5  8/6(30C1  6/9(EBFS0 7/6/KT36 14/- Ulpl 11/6
$D21  b/6/6PE8  ©/9{30C15 11/6|EBF8S 9/6|KT44 /- 0281 a/e|
3A4 4/-186Q7G  5/6/30F5  6/-|[EBFS9 7/9KT56 17/6|U282  15/-
3A6 8/8/6Q7GT 8/-30FL} 9/6/EBL21 9/6|KT6l  8/6(U30l 12/6
3Ds 4/-|6R7G -130L1  6/6|EBL81 17/6/KT63 4/6(U30op  6/8
Q¢ 7/-|88A7  5/8/30L16  8/6/EC52 8|KT68 13/6 U320  9/8
384 5/-(68C7  4/9|30P4  9/6|ECD1  4/6 KT7 60339 1l/6

6/68G7  4/9,30P12 5/6ECe2 8/ 88 - 0404  6/-
SR4GY 9/6(6SH7  3/-'30P19 13/6ECC31 7/8 KTW6l 5/9 U801 18/
5T4 8/-|8837 6/-\30PL1  9/3|ECC82 4/- KTW62 6/8 UABCS0 7/-
5U4G  4/8/68K7  5/-|30PL1S 8/8|ECC33 4/8 KTWe3 5/9 UAF42 7/
V4G 7/8/88L7GT 5/8/3505  8/6(ECC34 §/-|KTZ63 11/-UB4}  7/-
5Y3G _ 4/8|6SN7GT 4/8(35L8GT 8/-ECC35 5/8|L63 3/-|UBCAL 7/6
SYSGT 5/6/68Q 5/9(35W4  8/-|[ECC40 9/6(LN152 8/6|UBCSl 7/9
5¥4@  9/6/88 3/8/3524GT B/6|ECC81 4/9MUl4 7/ (UBFSO 7/
524 9/-|6U4GT 8/8(36Z8GT 7/-/ECCB2 4/9|N37 10/8 ([UBF89 7/6
5Z4Q  7/-16VEG  4/6/41 6/8/EC 8/-|N 13/.|UBLSL 12/~
BZAGT 9/6/6VYGT 8/-|42 8/8|ECC84 7/6|N108  13/-|UC 8/6
€/301.8 §/-6X4 4/6(30BS  7/8|ECC85 7/6/N15¢  8/3/uccsa 18/~
8A8 8/9/6X8a 5 B 11/8/P41 3/8|UCCs6  7/3
8A7 - /6XSGT 5/6|50L6GT 7/6|ECF80 8/ 9 UCF80 13/3
6ASG  7/9/7BG 9/-/53KU  9/6|EC 8/8|PABC80 8/- UCHE2T /8
8ASGT 12/6 7B? 7/9/81BT  17/6|ECHE21 11/6|PC86 11/6 |gCH42 7/3
6AC?  8/-(705 7/8|818PT 11/- ECH35 7/6(PCS7  9/8|UcHS1 7/9
6AGS  2/817C6 7/6/862BT 18/6|ECH42 8/6/PCC84 8/8|pCLsz  9/s
6AG?  6/9|7H7 73176 5/6/ ECHS1 7/-|PCC85 7/8|UCL83 12/-
6AKS  5/-1737 15/-178 5/-|ECH83 8/6/PCC88 11/0 |UF4l  7/6
GALS  3/3[787 8/9,80 5/6/ECL80 6/8/PCOS9  8/6 |UF42  b5/e
EAME  3/-7Y4 5/-183 8/6/ECL82 _8/-|PCC188 13/8 |gpsi -
6AQS  8/-|7Z4 5/-|185BT 18/8|ECL8S 10/6/PCF80 6/9 76
6AT6  5/-(8D3 8/-/185BTA18/6|[ECL88 10/3 PCP82 7/-|UF86 14/6
6AUS  7/-110C1 11/6/803(A) b/-|EFe2  7/-|PCF84 12/-|ypgs  7/-
6AV6  5/9/10C2 14/8(807E  4/9|EP36  3/8/PCF86 1l/-(gL41r  7/-
887 8/8/10F1  4/8/813  49/)-|[EF37A 7/-PCL82 7/3|pL4q 14/-
6B8G  3/-10P8  10/68/832 14/- EF39  4/6(PCL83  6/-|UL4g 9/9
6BA6  5/6|10F18 10/-/866A 12/8|EF40 11/-PCL84 7/3|gLse  7/-
SBES sls.lowu 14/6/984 3/8/EF4l  8/-|PCL85 10/- UmM80 9/6|
eBGBG 15/~10P13 /s'us /3|EF42  8/0/PCL8G 10/8/gRIC /6|
OBHNS  6/-10P14 9/6/958 £/- EF50-BR1/6 PEN25 3/9 |gU6  12/-
6BJ8  b/8(10P16  7/-1625  5/6/EF50(A) 2/6 PEN45 8/8(gg7 /6
SBR? 8/6/12A6  9/316763  7/6/EF54  3/3/PEN48 4/6(gus  13/8
6BRS  0/6/12AHS5 9/-5001  3/8 EFS80  4/6/PL33  9/8 UYIN 11/-
6BWE ©6/0/12AT  6/6/9002  4/9/EF85  6/-PL36  9/6|gys1 /e
8BW?  5/-|12AT7 5/6/0003  5/9/EF86  7/6/PL38 17/6DY4l  6/-
6C4 2/3(12AU6 9/- ATP4 2/6|EF89  8/8/PL81  8/3 py; 8/-
6CS 5/8(12AU7 8/-|AZ31  7/6/EF81  8/-PL82  6/6| yPaB  9/-
6Cs 8/6/12AV8 6/8/AZ41  7/-/EF82  8/-PL83  8/6 vpe3 98
609  11/-12AX7 6/6B36 6/0|EF183 8/9/PL84 /6 |yPal &/
6CDEG 17/6/12BAS  3/-|010 8/-[EF184 9/8/PL820 8/3 yR105 5/6
6CH8  8/6/12BES 6/06/CCH35 13/6/EK32 7/6PMR4  9/8/VR150 b/~
D2 8/3[12BH? 8/9/CL83  §/-(EL32  3/9|PX4  12/8 w78 4/8
6D3 9/8ilecs  6/6|CY31  7/B{EL33  7/-'PX25  9/- w8l 73
[ 8/-112E1  17/6/D77 3/3|EL34 11/6(PY31  B/- xe1n 11/-
(12 4/0/12H6  1/9/DA30 11/8|EL35 6/~ PY32  10/-|Xe3 8/6
ors 7/8|12J5GT 3/3|DAC32 9/9|EL38 12/6(PY33 11/- xg5  1i/-
6F6G  4/6(12J7GT 8/- DAFSl 4/8(EL4l  8/-[PYS80  6/6|Xge 78
6ri3  4/0(12E7GT 4/6/DAF96 3/3(EL42  7/9|PY81  6/3|x7emM 11/-
6rle  0/6(12K8  9/9/DF33  8/8(ELSL  8/9|PY82  5/9|X7g  91/-
6F15  9/8/12X8GT 9/6|DF91  3/-|EL34 6/6PYS3  €/9X78 21/
6F19  6/-(12Q7GT 4/8(DF988  7/3|EL85  9/9|PYS8  9/- X81M w.
e¥32 9/120A%7  7/-|DF9? 7/8[ELS1  3/9/PYS00  8/-ygy
6F38  4/-128G7 4/6|DHB3  S/6/EL9S  6/6 PZB0  9/6 zg3
616 1/8/128H? 8/6|DH76 4/8 EM34  8/9 R18 9/6Zgg 8/6

5 4/3 1287 5/6/DEK32 9/8/EMB0 /8 RL18 11

645G 6(DK91  5/6EM8)  B/8/SP4l 2
6J5GT 4/3|123N7GT¢/9|DKe2  7/- EM84  8/9/SPél  2/-
616 $/6/123Q7 8/8/DK98  7/3 EMS5  9/8/8U25  16/-
817 8/6/13D3  5/6\DL33  7/6 EN3l 16/-SU2150 4/
6J7G  4/8/1437 14/6(DL3%  7/6/EY51  7/8|T4l 8/0
6J7GT 7/8/10AQ5 7/8|DL63  9/- EY88  7/3/TDD4 8/8
6K6GT 6/-'19B@6 14/-/DL76  6/-'E¥88  9/6'Ul14 78

100 RESISTORS 6/6
SPECIAL TEMPORARY OFFER Excellent nizev $-3 w.m
Due to huge Bulk Bpeciai Purchaxe
searg olering IAW/H174 Tnbedat 100 GONDENSERS 10/-
the unrepeatable price of £6/-. MW Mmiatore Ceramic and Bliver Mica
36/24 ditto. 89/-. P.P. 12/8. The | | Condensers, # BF to 5.000 b LIST
above are guaranteed for 6 months. VALUE OVER #£5.
| 1z POTS, Popuiar  vaues. 8K to
P.M. SPEAKERS, 80 ’l‘op Makes. | 2 Meg. Unused. oixed, pre- 4 6
Bjin. 7/6 8/6 ser. onp ap.. switched. etc.
8ln. x 4in. | CONDENSERS. 5 Mized. Electrolstic.
Many popuiar sizes, List 1 s
' Vajue £5. Our Price
VA LU E!
4 watt AMPLIFIERS SILICON RECTS.
excellent  amplifier  with 260VAb (DA jstand srd MWVRre pisacy
L. 'lop quaiity 8/6 (3 ror £4/-)
high gain preamp stage, mer|
WE3 drlvlnlz‘ 1014 Io,ut ‘u l
stage, compiete with Sin.
speaker., In attractive 2- 3 VALVE AMPL'F'ERS
tone case, Tobe control, Kit o mew parts. consisting chassis,
nexutive feed-back. ready ruains and output transformers, saives
for immediate use. indivi- 1| (pg), 6G6G. 6X5G) and slf components.
duatly tested. Amazing With 1ull instructions for making high
volume and ciarity, ideal gain smpliier with separate base and
Lo:‘- nil.';m;:{urﬁcoa‘}lfmﬁﬁﬁy' treble controla. negutlve feed- O l'
8. . back, Trul usoAl val
alarms etc. Easily worth g5, St R oAy
Our price whilst
stocks last, Carr. 45/- co-Ax, low loss, 6d.
Packing, ete, 7/6. 11/8, 50 yde, 28/, mo ydl, u/e_
L Co-ax Plugs, 1/3, Wall ontlet boxes 3/8_

NEW SHOP
BRIGHTON

OPENING IN LARGE PREMISES

11-12 North Rd., BRIGHTON

With Widest Stocks, Keenest Prices: TV's, Rdloa. Valves, Tran-
sistors, Hi-Fi Lond k Cables,
Components, ete.

AM/FM RADIOS TRANSISTORS
Fantastic offer. 7 vaives plus Guoaranteed Top Quality
2 dlodes. Contemporary Cabinet. Hoge reductions. Red Spot atandard
Ton quality and finish. A.F.C. L.F. type now only 1/6; Wiite Spot R.F.
BeViCyibeolntely fcami=if ggg 2/-, " Mullard Matched Output Kits
lete Guaranteed 3 months (OC8ID and 2-OC81%). 12/6. Receiver

Kits. (UC44. OC45(2), OC81D, 24/_

-| PORTABLE RECORD PLAYERS. Take | GCni(2),  ais . transiotors.

all aizes Records. ali speeds, lmullner,

auto-chapnger Garrard new ‘Sllwlive” | AF114 8/- OC28 12/8 0OC81 b/6

Gram. In two-tone Case. 13 ns AF115 7/8 0C38 14/- OCBID &/8
g e Al’llg 7//6 0c44 Blg 80{70 :;:

PORTABLE RADIOGRAMS. As abovc | AF1I 7/~ 0045 & C171

with § vaive superbet radio. Med. and | AF127 9/6 OC72  5/6 XB104 &/

Long wave Fantastic value. 17 sos.

TELEPHONE C.0.D. ORDERS ENQUIRIES WELCOMED
| | Quantity Prices or Quotes tor items
DISPATCHED THE SAME DAY. | ] ot tisted, particularly rare valves

Post: 2 [ba. 2/-, 4 Ibe. 2/6, 7 Ibs. 3/6, 15 1bs. 4/-, ete. (C.0.D. 2/- extra). ALL ITEMS LESS 5% AND POST FREE IN DOZENS. Send 84, for list of 1,000 mips-

RETAIL BHOP
350-352 FRATTON ROAD, PORTSMOUTH
waiL orper oty DEVONIAN COURT,
: B PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX
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{FROM STOCK

We can supply a complete range of Valves, Crystals, Transistors,
Diodes, Miniature and Standard Components.

The largest range of Components and Equipment in the Country.
Latest 68 page {llustrated Catalogue 2/- post free. Includes new HI-Fl Section. Price Reductions.

NEwW MODEL
TRANSISTOR PORTABLE
SIGNAL GENERATOR

PRICE

With battery
and test probe.
P20,
A Ist  class
Signal Genera-
tor covering
149 Kc/s to
350 Mc/s in 8 ranges. Radio broadcasts and
I.F., Amateur, VHF, Shipping, TV, etc.
R.F.. I.F., A.F.,, modulated .R.F. outputs.
Easy to read and use with full details.
Within 2% accuracy. Size 63 x 4} x 2in.
12 MONTHS' GUARANTEE
Leaflet on Request.

SUBSTITUTION BOXES

@ Capacitor Box. Provides 9 standard

values from 0.001 to 0.22 mfd at
600 volt working, 2976.

@ Resistor Box. Provides 24 standard

values at § watt, 15 ohms to {0 meg.,

37/6.

Each box fully calibrated with insulated

leads. invaluable for service and design.

TRANSISTORISED CAPACI- |
TANCE/RESISTANCE BRIDGE.
{ Ohm to 100 Meg. | pF to 100 mfd.

(Appearance as Above Generator).
. Leaflet on
PRICE £7.2.3. P.P. 2/-, Request.

& Track Record/Playback Tape Heads.
2 Kf) impedance, 15/-.

SILICON RECTIFIERS 500m

| RADIO CONTROL
Special Offer of Miniature 3rd Overtone
27-255 Mcfs Crystals, ,

| 100 PIV 3f- 1000 PIV S5 -
200 PIV 36 100 PIV | amp ... 46
300 PIV 416 200 PIV 6 amp ... 1276
400 PIV 5/-
Complete list free on req
100 K¢/s QUARTZ CRYSTALS
2 Pin: OCTAL or RCA... 15/« ea.
500 K¢fs 2 Pin ... 15/
455 Kefs (AR8S)... 126
5000 Kc/s 2 Pin ... 10/-
10 Mc/s 2 Pin ... 5/
Complete list free on request

3 WATT 4 TRANSISTOR
7 AMPLIFIER
@ !mproved
VYersion.
14 watt peak
output.
4 3dB70¢/s
to §2 Kc/s.
Output to 3
ohm speaker
9 volt oper-
ated.
Details on
P.P. 176 P.P. 16 request.
FIELD STRENGTH METER
Five channels cover | Mc/s to 200 Mc/s.
Fitced 200 microamp meter for CW or

Built and
Tested

596 or 52/6

Kit of
Parts

| R.F.Indicationand Earphone for A.F. moni-

toring. Designed for checking all types of
transmitters. Size 4 x 23 x 2}in. Complete.
Ready to Use, with instructions and
telescopic aerial, 6976, Post Free.

TELEPHONE

TRANSISTOR
AMPLIFIER
ABABY. ALAREY Speaker output
\s previously adver- from G.P.O. phone
tised. £5.10.0 5100

anywhere.

RECORDER

The best ocbtainable
tape,

WELL KNOWN “MINY” TWO TRACK
TRANSISTOR RECORDER. Features 4-Transistor push-pull
amplifier, 2 motors, single switch operation, pause,
TAPE speed, wind/rewind, record/playback. Can be used

horizontally, vertically, carried or table top.

Reduced from 12 gns. NOW £8.19.6. P. & P. 2/6.
Fully guaranteed—complete with microphone,
batteries

Take it

and fully detailed bookliet.

MULTI-METERS

A.C.and D.C

0/6k/6 meg. etc.

5 gns.

PT34. 1000Q2/V.
0/10/50/250/500/ 1,000
voits A.C./D.C.

8976

Fully guaranteed.

THL33. 2000/L2V.
{tliustrated.)
0/10/50/250/500/1,000
0/500u.A/10/250 mA. D.C.
0/10k/1000k/1 meg. etc., etc.
Size 5 x 3% x ljin.

ITI-2. 20,0000/ V
0/5/25/250/500/2,500
A.C./D.C.
0/S0pA 0/24/250 mA, D.C.
Size 4% x 3} x tiin.

/TPSS. 20,0 Y £9 I 9 6
0/10/50/250/500/1,000  volts
AC/DC. o s
0/S0pA 0 $/50/500 mA. D.C.

00Q2/V.

g/:OBiO/sdo mA. D.C. Srsoualofs s 500. 30,000Q2/V.
Size 3% x 24 x I4in. 0/10k/100k/ 1 me./10 mez: |,y 4 10/25/100/250/500/
Size 54 x 34 x Iin. | 1000 voles A.C. and D.C.
45/ £5.19.6 0/50£A/5/50/500 mA. 0/12
P.P. l16. 5. . P.P. il6.|amps: short test etc.
Al I. meters EPIOK. 10,000Q/V. 0/601./6 meg./60 meg. etc.
supplied comple'te 0/5/25/|00/500/i 000 voles| Size 61 x 43 x 2%in.
with batteries o |
leadsh and A.C. and D.C. £8 |9 6
e, LG 0/100£4/250 mA. D.C, A7, P.P. 2I-.
instructions. See f .
fatest  catalogue 2230‘5}3 % lin TRANSISTORS
for full details. ze & i

EP30K. 30,000€)/V.

volts| 0/4/1/10/50/250/500/ 1,000

volts A.C. and D.C.
[0/501A/10 mA./250 mA. D.C.
0/10k/1 meg./10 meg. etc:
Size 44 x 3§ x l{in.

£6.19.6 o i

EPS50K. 50,000Q/V.

|0/10/50/250/500/ 1,000
A.C.and D.C.
|0/251.A./24/25/250 mA. D.C,
'0 10k/100k/| meg./10 meg.

P.P. 116,

volts
volts

etc.
P.P. 116./Size 61 x 4% x 2}in.

P.P.2/-

A SPECIALITY

P.P. 116, Let us quote.

Usually Twice the Price
Only
TYPE 38, TRANSMITTER RECE!VER
Complete with 5 valves. In new condition.
These sets are sold without guarantee
but are serviceable. RARY
‘ 7.4 to 9 Mc/s. 22,6 216
Headphones 7/6 pair. Junction Box 2/6.
} Throat Mike 4/6. Aerial Rod 2/6.

DEAC RECHARGEABLE
BATTERIES

(a) 18 volt 100MA/H 4 x lin. diameter.
Brand new sleeved, 30/-.
(b) As above but 150mA/H, 35/,
(¢) 3.9 voit 450mA/H, 1276.
All types easily split into any multiple
of 1.2 volt. Brand new.

| Crystal High Impedance Contact
| Microphone for Guitars, 12/6. P.P. 9d.

RUN YOUR RADIO OR AMPLI-
FIER FROM MAINS
BATTERY ELIMINATORS AND |,
CHARGERS
1. For PP3 or equivalent 9 volt
Pocket Radio Battery, 1876. P.P. i/-
] 2. For PP4, PP7, PP9, PPI0, 9 volt
Portable Radioc and Equipment
Supplies up to 300 mA. 49/6. P.P. 2/-.
3. De Luxe version of No. | also
charges PP3 type batteries.

24/, P.P.
4. Rechargeable PP3 battery. Runs as
long as 100 batteries. Complete with
charger unit, 25/-. P.P. 1/-

LIGHTWEIGHT
HEADPHONES

@ 2,000 OHMS
1276

4,000 OHMS
1416

HIGH EFFICIENCY

METER BARGAINS
| 50 Microamp 2in. square MC
07100 Microamp 24in. Flush Round 3276
I mA 24in. Flush Round ... ... 30/
3in. Moving Coil double range Yoltmeter
‘ centre zero. 30.0-30 and 3-0-3 volts.
ideal for transistor tester or voltage
measurements, 12/6. Post Free.
0/500u.A 2in. ... wee 151+
| 0/5001LA 24in., flush-mounting. D.C. 20/-
24-0-24mA, 24in. flush D.C. . 1216
0/15 volt M.1.24in. FR, A.C. 86
Miniature Panel Meters
*0/S0LA (D.C.) 39/6 *0/SmA (D.C.) 2776
*0/S00uA (D.C.) 32/6 *0/300V (D.C.) 2716
*0/1 mA (D.C.) 2716 Yu Meter 42/6
“$" Meter 35/-. All Brand New Boxed.
* Available Clear Plastic Front or Black
Moulded. State which.

D.C. to A.C. CONVERTER. Converts
12 volts D.C. i.e. Car Battery, up to 230
volts A.C. |5 watts. Uses 2 power
transistors in special circuit. Kit 6276,
P.P. 116. A REPANCO Design.

‘Henry’s Radio Ltd|

PADdington 1008/9
303 EDGWARE RD., LONDON W.2
Open Monday to Sat. 9-6. Thurs. | o'clock.
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Practical Wireless BLUEPRINT
SERVICE

g

ALL of these blueprints are drawn full-size and although the issues containing descriptions of these
sets are now out of print, constructional details are available free with each blueprint except
for those marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,
London W.C.2.

DOUBLE-SIDED BLUEPRINTS MISCELLANEOUS
Each blueprint in this serlés contains details of two The PW 3-speed Autogram ... e 8-
separate instruments or items of equipment. The PW Monophonic Electric Organ a/-
The PW Roadfarer * ... 5/-
The Strand Amplifier ... !
The PV Signal et or } * 51 Ll:: ;Tingand ”i TV converter Is ,6
i-amp -
The Savoy VHF Tuner... The PT Olympic * 76
The Mayfair Pre-amplifier * 5k The PT Muylti:\eter - 5/
The Berkeley Loudspeaker Enclosure
The Luxembourg Tuner : 5l SOME EARLIER DESIGNS

H llowi i i B
The PW Troubadour ... T E following blueprints include some pre-war

716 designs and are kept in circulation for those
The PW Everest Tuner constructors who wish to make use of old com-
i . ponents which they may have in their spares box. The
p’:e EVV:; E{'ta""'c Two * 6/-  majority of the components for these receivers are no
€! ercury Six ... longer stocked by retailers.
The PW Regency T 5. Experimenter's Short Wave ... ... PW30a 2/6
The PW International Short Wave Two
Midget Short Wave Two ... PwW38a 2/6
Simple S.W. One-valver ... Pwass 216
Pyramid One-valver ... ... Pwse3 216
RECEIVERS BBC Special One-valver .. AW387 216
A One-valver for America .., .. AW429 216
The Tueor * ... o oL 3 Short-Wave World Beater ... .. AW436 316
The Citizen * ... .. .. .. .. 5 Standard Four Valve SW. ... .. WM383 31
lunior Crystal Set ... ... .. PW94  2h  popidiase’s Power Amplifier .. WM387 3/6
Dual-wave Crystal Diode ... ... PW95 216  gondard Four Valve ... ... .. WM39I 306
Modern One-valver .. ... ... PW96 26 |icener’s 5s-Watt Amplifier .. .. WM392 316
All-dry Three ... ... PW97 316 e e e e - - —
Modern Twoaver ... .. w3 | QUERY COUPON !
4.C. Band-pass Three ... ... PW99 4/. | This coupon is available until 4th October, 1963,
and must accompany all queries in accordance I
A.C. Coronet-4 ... PWIOO 4/ 1 with the notice on our “Letters to the Editor” I
page.
A.C./D.C.C t ... ... PWIOI 4/
i erone I pRACTICAL WIRELESS, OCTOBER, 1963, |
The PW Pocket Superhet 5/ L_______________———

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House. Southampton Street, London, W.C.2, and

printed in England by WATMOUGHS LIMITED. Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON &

GOTCH (A/sla), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. East Africa: EAST AFRICAN STANDARD LTD.
Subscription rate including postage for one year: To any part of the World £1.9.0.
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COMPONENTS | stk our New 68 PAGE 10 x 73in. | 2
FULLY DETAILED AND ILLUSTRATED -
EQUIPMENT | cataiocue. TraNsistors com- |
| PONENTS, VALVES AND CRYSTALS. |

HI-Fi POST FREE

“THE CONTESSA”

% COMBINED PORTABLE AND
CAR RADIO

AMAZING SENSITIVITY AND SELEC-
TIVITY ON MEDIUM AND LONG
WAVEBANDS

% The easiest Superhet Radio to build on
the market. Features clearly-marked
printed circuit and packaged components
with full illustrated building instructions.
Full tuning of medium and long wave
bands with unbeatable sensitivity and
selectivity. Excellent tone and volume
with over 600mW push-pull output.

% Clearly marked horizontal station
dial with slow motion tuning. Two colour
Blue or Beige cabinets with Gold handles,
grilles and fittings. Size 103 x 73 x 35in.,
includes car aerial socket, recording
sockets.

|

TOTAL COST
¢ OF ALL PARTS

£9.19.6 .

UNBEATABLE FOR QUALITY AND VALUE
Fily Detai|e_d and Illistratfd LeajlgE on request.
10 WATT TRANSISTOR HI-FI
AMPLIFIER

Replace that Valve Amplifier with this High
Fidelity Amplifier. Cail for demonstration—any
time.

@ 40 C/S TO 20 KC/S +1dB

@ LESS THAN 0.3% TOTAL
DISTORTION

@ 100mV INPUT FOR
10 WATTS OUTPUT

@ MAINS OR BATTERY

ldeal for all Mono and Stereo Hi-Fi systems.

B";" ready Supplied complete with booklet showing preamplifiers,
ojuse mixers, stereo, public address, etc, Can be used with
£5. I 9.6 any commercially available valve or transistor preamps,

' tuners, ete. Can be used with batteries—any voltage

44 to 24 volts.
Complete Booklet Free on Request.

PERFORMANCE EQUIVALENT TO VALVE AMPLIFIERS OF
FOUR TIMES THE PRICE AND MANY TIMES THE SIZE

P.P. 2/,
OR KIT £5.15.6
P.P. 2/
{Mains Unit
6916 extra)

7-TRANSISTOR RECORD/PLAYER/RADIOGRAM

“MINIRANGER"

Over 20 stations. Diagram

49,6 P.P 176

Bass boost and cut. 3
4 /s | Free.

® Oadcés. to 20 kc/s TOTAL

@ Inputs for Pick-ups, cosTt

Ready to Use @ |5 ohm Speaker (8" x 57 22/6 ex:ra).

" STEREO AM

i : POCKET
| 3-Transistor Plus 2 Diodes.
ANELIRIER \ Smallest radio to build y°ur'\DiaR::zlsf9
@ 4 watt peak. self.  Printed circuit; full Sileg A ':,fe);
Full Treble and tuning. ONLY 3 x 2 x }in. Z

Radio Tuners, Mi- Both Models as Previously Advertised.
crophones, mixers, @® All Parts Sold Separately.
Buiit and etc. | ALSO IN STOCK.

“CAPRI” RoSKET
6-TRANSISTOR SUPERHET
Size only
4} x 23 x l{in.
REALLY
POCKET
SIZE!

The most
compact 6-
transistor and
diode radio
with speaker
availableto the
home constructor. Features the latest in
miniature components and circuitry.
Supplied with Mullard transistors and
two-tone moulded cabinets in red-white.
or blue-white with gold fittings. All
components are supplied in packets and
clearly identified. A printed circuit is
used with fully illustrated building in-
structions. Push-pull output coupled with
a sensitive and selective circuit make the
“CAPRI" d to beat. Fitted Earphone/’
Record Soém.:. Full tuning on medium

% 6 Mullard Transistors and 2 Diodes. i3 :{oﬁe:e:alra long wave Light. All parts
All parts sold separately. Guaranteed the Best Obtainable“‘ TOTAL, CO - 79,6
@  Attractive Appearance—Reliable Design—Quality Performance @ | “OF ALL PAR) P.P, 2f-

(Battery 2/6 extra. Earphone 6/6 extra.)
. &lllustratdd leaflet on request.
[ )

FULL FUNCTION HI-FI TRAN-
SISTOR PREAMPLIFIER

@ 6 position input selector—~Treble—
Volume—Bass—Filter controls.

@ 9 to 40 volts mains or battery. Without
change in performance.

@ + 12 db boost at 50 c/s and 15 ke]s.
— 15 db cut at ‘s and |5 ke/s.

A new two transistor printed circuit

preamplifier designed for use with the

10 wate transistor Hi-Fi amplifier or any

valve or transistor amplifier. Built and

ready to use. Panel size 9 x 2} inches.

9916 ;py.

Complete with cir-

cuit and details
or kit 9216, P.P. 2/-.
|“QUINTET”

12in.5-Transis-
tor, plus Diode 33

IMW/LW to
b5 7916

s

@ Booklets Free on Request.

Sinclair Slimline, 4976. P.P. 176.
PW-6 Superhet, £7.19.6. P.P. 2/-.

£5 |9 6 @ 12 to I8 volts mains or battery. PLIFIERS —-BRAND NEW
. . @ Size only 6” x 24" x 2”. | (a) 2 watts each channel ... 7916
P.P. 2/ Ideal for mains or battery, portable or|{b) SA80 444 watts, full controls and inputs ... £9.10.0
(Complete domestic record players, grams, etc. | (c) SAIS0 747 o I o " e £16.10.0
with full {Mains Unit 80/~ extra). | (d) SA300 15+15 ,, o 0 e~ . £32,10.0
descriptive Call for demonstration. Items b, ¢ and d, complete in cabinets with multi-range controls and
. Booklet) [ ] B_ookle:_FM Request @ inputs. Leaflets on request—Speakers—Microphones—Amplifiers.
4.WAVEBAND P.W. CELESTE .. £9.19.6| J =
(,OMMUNACATIO;J)S( RECEIVER. |P.W. SPINETTE ... £00.19.6 | Henry s Radio Ltd.
ODEL 60.
@ 550 lec/s to 30 Mc/s.—BFO—AVC—Noise HI-FI SPEAKERS 303 Eocmngjn!z?:r?,‘ éger;gou. w.2
Limiter—Bandspread—"'S"'Meter—Telescopic | 12in. IS ohms, 12,000 Gauss 35/- | |Open Monday to Sat. 9-6. Thurs. | o’clock
Aerial. Full World Wide Coverage. 134 x 84in., 3 chm 326 -
PRICE With Full , i We can supply from stock most of the
£33 P.P,7/6.  Instructions. 8in., 15/16 ohm (8A7) 78'6 | components and items specified on
BRAND NEW IN CARTONS. 12in. 15/16 ohm (CR30AE) ... 10gns | circuits published in this and other
YT I TR TS magazines and radio books. Let us
‘ PLEASE TURN PAGE BRAND NEW-GUARANTEED quote for your circuit.

i o
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